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Abstract

Soft skills are becoming increasingly important and will be critical for success in the Information
Systems profession. Employers complain about a lack in soft skills among graduates from tertiary
education institutions. No agreement exists about what these skills actually are, which are of im-
portance, and how acquiring these soft skills should be approached in higher education.

The aim of this paper is to research the perceptions of lecturers, industry, and students on soft
skills development of students and to identify important soft skills that need to be developed. The
paper starts with a problem statement emphasizing the importance of soft skills and the possible
lack thereof. This is followed by a literature review, a description of the methodology followed
for this research, the results, conclusion, and the references.

The research was done at a university in South Africa. Questionnaires consisting of open ques-
tions were distributed to lecturers, industry, and students respectively, and qualitative analysis
was done on the results.

Results show that stakeholders feel that soft skills of students are not developed adequately, that
there is some uncertainty about who should be responsible for developing soft skills, and that the
development of soft skills is seen as a difficult task. A list is compiled of the most important soft
skills according to literature, lecturers, industry, and students. This list can be used in further re-
search on the soft skills of IT-students. Recommendations are made for the teaching and learning
of soft skills.
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Soft Skills Development of Students

tion is further complicated because no agreement exists about what these skills actually are,
which are of importance and how acquiring them should be approached in higher education
(Adomssent et al., 2007). For many years industry recruiters have been emphasizing the im-
portance of soft kills, e.g., interpersonal communication skills and teamwork (Russell, Russell, &
Tastle, 2005). The possession of soft skills is strongly associated with life and employment suc-
cess (Gibb, 2014) and the realisation of importance of soft skills is on the increase (Azim et al.,
2010).

According to Bancino and Zevalkink (2007) the increased demand for a broader skill set is be-
cause of the necessity for improvements to the bottom line, increasing competition, and globaliza-
tion. Business executives consider soft skills a very important attribute in job applicants because
soft skills are seen as critical for productive performance (Robles, 2012).

It is not enough to be academically strong; employees need to work with other cultures, com-
municate well, and be punctual and dependable (Gewertz, 2007). Soft skills are becoming in-
creasingly important, and soft skills such as teamwork and collaboration, planning and leading
projects, presentation delivery, and writing skills will be critical for success in the Information
Systems profession (Noll & Wilkins, 2002).

The aim of this paper is to research the perceptions of lecturers, industry, and students on soft
skills, and to identify important soft skills that need to be developed. The paper starts with a prob-
lem statement emphasizing the importance of soft skills and the possible lack thereof. In the liter-
ature review the terminology is defined, and a list of important soft skills is compiled. This is fol-
lowed by a description of the methodology followed for this research, the results, conclusion and
the references.

Problem Statement

Bancino and Zevalkink (2007) wrote that the focus of education and training is on technical top-
ics and mathematics, science, and technical skills, yet the fast-paced, global marketplace of today
is demanding more. Technical professionals in disciplines such as information technology, engi-
neering, architecture, and research and development are increasingly required to broaden their
skill sets to master the so-called soft skills.

The skills gap that has employers worried isn’t the technical skills gap, but the soft skills gap.
Senior management complain about the lack of soft skills in new employees and emphasize that
knowledge alone is not enough to succeed, but that effective communication also influences suc-
cess (Klaus, 2010). The practical importance of soft skills has been amply illustrated through re-
search attempting to define factors related to project and project management success (Stevenson
& Starkweather, 2010).

Technical skills are a part of most educational curricula, but soft skills need further emphasis in
the university curricula (Robles, 2012). Douglas (2002) argues, “...it is an accepted truism that
some people who are gifted from a scientific and technical point of view find their career pro-
gress checked by their fundamental difficulties with managing people. They cannot be blamed for
their lack of facility in this area, their entire training has been based around acquiring the rigor-
ous knowledge they need to succeed at a technical level in their industry. Expecting them auto-
matically to excel at managing people is at best naive and at worst quite unreasonable”. Employ-
ees who excel on the scientific and technical front but not on other skills such as managing and
working with others will be of much less value to organizations in the future.

According to Hazzan and Har-Shai (2013) a Google search reveals that almost all problems asso-
ciated with software development processes are connected to people and are rooted not in techno-
logical aspects but in the expression of soft skills. Johnston and McGregor (2004) are of the opin-
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ion that failures associated with professional services can have serious economic and human con-
sequences and that professionals need the professional skills and attitudes involved in recognizing
other perspectives and valuing diverse contributions.

From this it can be concluded that soft skills are very important and that there is a perception that
recently graduated students generally lack these important soft skills. As stated earlier, the aim of
this paper is to research the perceptions of lecturers, industry, and students on soft skills and to
identify important soft skills that need to be developed.

The following section summarizes information from current literature on soft skills.

Literature Review

In this literature review terminology is defined, and a list of important soft skills is compiled from
literature.

Terminology

Skill has always been an elusive concept. The increasing prominence of soft skills has added to
this complexity (Grugulis & Vincent, 2009). The tacit nature of soft skills makes it difficult to
observe and challenging to measure. There is no globally accepted definition of soft skills. Each
discipline, educational sector and country defines soft skills according to their own needs
(Kechagias, 2011).

Terminology being used include soft skills, applied skills and 21st-century skills (Gewertz, 2007)
and practical intelligence (Joseph et al., 2010). Joseph et al. (2010) define the practical intelli-
gence of professionals as the managerial, intrapersonal, and interpersonal skills that are used to
resolve work problems. Other possible terms suggested for these skills include nontechnical
skills, general skills, generic skills, essential skills, and employability skills (Johnston &
McGregor, 2004); and behavioural skills (Wilhelm, Logan, Smith, & Szul, 2002). Kechagias
(2011) refers to different terms being used, for instance enabling skills, generic skills, core skills,
key competencies, essential skills, and necessary skills.

Although a large number of definitions may be found in the literature on the concept of skill,
most emphasize that all skills are capable of being learned and developed, and involve the appro-
priate and observable performance of particular types of activity and tasks (Kechagias, 2011).
Soft skills are defined as intra- and inter-personal skills, essential for personal development, so-
cial participation, and workplace success and should be distinguished from technical or hard skills
(Kechagias, 2011). Soft skills are also defined as nontechnical skills, abilities, and traits required
to function in a specific employment environment (Wilhelm et al., 2002).

Soft skills may differ, but according to Gibb (2014) they all share a common purpose and that is
to improve personal development, participation in learning and success in employment. Robles
(2012) writes that hard skills are the technical expertise and knowledge needed for a job while
soft skills are interpersonal qualities, also known as people skills. Azim et al. (2010) refer to hard
skills as processes, tools, and techniques while soft skills are seen as skills dealing with human
issues or the people part of the project. Soft skills are necessary to deal with people and hard
skills to analyse and predict (Azim et al., 2010).

For the purpose of this study, the term soft skills is used, and it is defined as intra- and inter-
personal skills essential for personal development, social participation, and required to function in
a specific employment environment.
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Types of Soft Skills

Joseph et al. (2010) write about four dimensions of soft skills (or what they call practical intelli-
gence), namely managing tasks, managing career, managing self, and managing others (including
superiors, subordinates, peers, clients, etc.). There are a core set of soft skills that are common to
most all programs. These are, according to Bancino and Zevalkink (2007), face-to-face commu-
nications, nonverbal communication, active listening, writing and presentation skills, self-
awareness, social awareness, relationship management, conflict management, leadership, team-
work, emotional intelligence, negotiation skills, change management, and team problem solving.

Robles (2012) identified the top 10 soft skills perceived as the most important by business execu-
tives: integrity, communication, courtesy, responsibility, social skills, positive attitude, profes-
sionalism, flexibility, teamwork, and work ethic. According to Andrews and Higson (2008) the
most important transferable soft skills impacting employability of graduates are professionalism,
reliability, the ability to cope with uncertainty, the ability to work under pressure, the ability to
plan and think strategically, the capability to communicate and interact with others, good written
and verbal communication skills, information and communication technology skills, creativity
and self-confidence, good self-management and time-management skills, a willingness to learn
and accept responsibility. Azim et al. (2010) emphasize most of the skills already mentioned, as
can be seen in Table 1.

According to Russell et al. (2005) the soft skills most frequently enumerated by industry are ef-
fective interpersonal relations, self-management strategies, teamwork, problem-solving, and deci-
sion-making. Gewertz (2007) mentions the ability to work comfortably with people from other
cultures, problem-solving, the ability to write and speak well, the ability to think in a multidisci-
plinary way, and the ability to evaluate information critically, as well as being punctual and de-
pendable. Another possible list is that of Gonzalez-Morales, De Antonio, and Garcia (2011): re-
port writing, teamwork, client management and client expectations, leadership and supervision,
decision making, conflict management, critical thinking, and communication of results.

From these and other sources a list of soft skills was compiled, as can be seen in Table 1. Some of
the soft skills could perhaps be combined, but are kept separate here to keep true to the original
source. Skills are ordered according to the frequency with which they were mentioned in the dif-
ferent sources, and then alphabetically.

Table 1 List of soft skills according to different sources from literature
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Willingness to learn

Client management X

Cross-cultural relationships X

Emotional intelligence X

Handling pressure X

Multi-disciplinary thinking X

Positive attitude X

Development of Soft Skills

Soft skills are necessary for an individual to communicate, work as a member of a team, inspire
confidence, and understand and adapt to the cultural norms of the workplace (Wilhelm et al.,
2002). The nature of IT professionals’ jobs are changing, and because of this job roles, required
skills, and personal attributes required for successful IT employees are changing (Gallivan, Truex
III, & Kvasny, 2004). Trauth, Farwell, and Lee (1993) also writes that career paths of IS profes-
sionals are changing because of restructuring of IS activities. A study by Lee, Trauth, and Farwell
(1995) showed that respondents considered technical specialties knowledge to be the least im-
portant, for both now and in the future, and business functional knowledge and interpersonal/
management skills the most important in the future. IS managers with sufficient human relations
and management training and who can communicate effectively remain a necessary, important
but scarce resource (Trauth et al., 1993).

According to a study by Wynekoop and Walz (2000) exceptional personnel are distinguished by
the following abilities:

e the ability to abstract business problems,
e creativity,

e technical and business knowledge,

e the ability to work with, and lead, teams,
e analytical and logical abilities,

* high levels of self-motivation, and

e dependability.

Graduates who intend to work in user areas require a strong background in business management
and human relations. The challenge for educators and educational institutions is to change the
curriculum to accommaodate teaching and learning for this diversity of career paths (Lee et al.,
1995). IS students can benefit from formal training / education in creative problem solving, lead-
ership, and communication skills (Wynekoop & Walz, 2000). Even though maintaining a produc-
tive relationship with the user/client is viewed by many practitioners as the most important of
skills, it apparently receives little attention in the classroom (Trauth et al., 1993).
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Soft skills require a different strategy for both teaching and evaluating than other skills (Wilhelm
et al., 2002). There is not a single best approach for teaching soft skills, as the most appropriate
one depends on the context under which the teaching is taking place, the specific goals of the
program, and the discipline (Kechagias, 2011). Hazzan and Har-Shai (2013) write that soft skills
cannot be studied and taught formally and, rather, should be learned and over a period of time,
based on students’ engagement, active learning, and reflection.

Research by Joseph, Ang, and Slaughter (1999) showed that there is a difference between the soft
skills of experienced I/S professionals and inexperienced undergraduates, suggesting that expo-
sure to work situations is extremely important in developing soft skills. Real-world examples can
also help students relate to the importance of soft skills (Bancino & Zevalkink, 2007).

Recommendations for the development of soft skills are the following (Russell et al., 2005):

e Encourage students to dialog with others by outcomes that include a short presentation, short
panel discussion, or in-class Question and Answer sessions.

e Students must be required to work cooperatively with others toward a common goal.

e Instructors should strive to find learning outcomes that involve teaming, leadership, presenta-
tions, interviews, or panel discussions. Teaming builds both leadership skills and an ability to
listen and follow the leadership of others.

To summarize, according to available literature, soft skills are very important, but difficult to
teach. Recommendations from literature for the teaching and learning of soft skills are engage-
ment of students, active learning, reflection, exposure to work situations, real-world examples,
encouraging dialog, cooperative work with a common goal, and striving to find learning out-
comes involving leadership, teaming, presentations, discussions, etc.

Methodology

Data Gathering and Analysis

The research was done at a university in South Africa. After the literature review was done, a
questionnaire was created. The questionnaire consisted of open questions, and qualitative analy-
sis was done on the results. All of the questionnaires were distributed and received back during
the months October and November of 2015. Qualitative analysis was chosen because the aim was
to gain a deeper understanding of the situation.

Questionnaire 1 (Industry) consisted of five questions:

e Which five of the mentioned soft skills (or others not listed) do you think are most important
for IT-graduates in the working environment? List in order of importance.

¢ Do you think these soft skills are developed sufficiently during the students’ university edu-
cation?
Yes / No. Please motivate your answer.

e With which of the soft skills do graduates have the biggest problem?
e How can these skills be improved at university level — any suggestions?
e Any other comments on this topic?

This questionnaire was e-mailed to twenty-five IT companies who have previously employed our
students. Twelve responses were received.

Questionnaire 2 (Lecturers) had the following additional question for each module they teach:
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e List the modules you teach and indicate which soft skills, if any, are developed in each mod-
ule.

This questionnaire was e-mailed to the eleven lecturers responsible for teaching and learning of
IT subjects All of the lecturers answered the questions.

Questionnaire 3 (Students) had the following additional question:

e  Which soft skills were developed in the program you followed (graduate and post graduate)?
Indicate specific modules as well where possible.

This questionnaire was e-mailed to the thirty-nine students who have recently completed their
post graduate studies in IT at the Potchefstroom Campus. Ten responses were received.

Results

In this section the results of the different questionnaires are described under the headings percep-
tion of lecturers, perception of industry and perception of students.

Perception of Lecturers

Feedback from lecturers is described under the following headings: the most important soft skills
according to lecturers, the perception of the development of these soft skills, and the soft skills
where the biggest shortcomings exist according to the lecturers. This is followed by a list of soft
skills developed in the different subject areas that form part of the IT-program.

Most important soft skills according to lecturers

In Table 2 a list can be seen of the soft skills lecturers thought most important. Soft skills are or-
dered according to the frequency with which they were mentioned in the responses from lectur-
ers. Respondents had to list the soft skills in order of importance (1-5). These rankings are also
shown in the table.

Table 2 Most important soft skills according to lecturers (N = 10)
Skill 1-5|1-5|{1-5|1-5|1-5|1-5|1-5|1-5|1-5| 1-5
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Time management
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Perception of the Development of Soft Skills According to Lecturers

The lecturers were asked if the soft skills are developed adequately during the students’ university
studies. Only one lecturer answered yes. Six answered no and four were unsure. These lecturers
felt that some of the soft skills are developed but not all of them.

Some interesting comments were:
“It is the responsibility of the student to give attention to developing these skills on a daily basis”.

“The skills are not always developed as expected because students do not always do what is ex-
pected of them”.

“It is still not enough although, in my opinion, we do more than most subject groups or universi-
ties to develop these skills”.

“There isn’t enough time to focus on all the necessary skills”.

“Most of these skills are not developed in the class room but outside of the classroom where, for
instance, team work is done”.

“The size of groups has a negative impact on the development of soft skills. Not enough attention
can be given to each student to develop and evaluate soft skills”.

“Students should complete more assignments in teams. Assignments should consist of parts that
are inter-dependant”.

“The students grow up with the perception that it is good enough to do the minimum fto pass.
They should be motivated to always do their best”.

Soft skills where the biggest shortcomings exist according to the
lecturers

Verbal and written communication was mentioned by six lecturers and work ethics and self man-
agement by three. Team work was mentioned twice. Willingness to learn, negotiation, decision-
making, client management, professionalism, and time management were also mentioned.

Interesting comments were:
“Development of soft skills differs from student to student according to experience and maturity”.

“Students don’t do what was asked of them but what they are comfortable with. They do not have
the necessary respect for others. Lecturers have to make sure that students learn to follow the
rules. This will help with soft skills, e.g., communication, work ethics and self management”.

“Lecturers do not always have time to teach these soft skills as well as the relevant technical
skills. Students can be encouraged to do short courses on soft skills”.

“Maybe we should get feedback from industry and alumni to identify soft skills that are seen as
problem areas. We can also use experts to present lecturers and workshops”.

Soft skills being taught in the IT-program according to lecturers

Lecturers were asked which soft skills are, according to them, developed in the modules they
teach. Lecturers responded for 23 different subject areas that form part of the graduate and post
graduate program. Soft skills mentioned were communication (mentioned 14 times), self-
management (11), teamwork (10), interpersonal relations (9), conflict management (9), leadership
(6), decision making (4), work ethic (4), multi disciplinary thinking (4), professionalism (2), ne-
gotiation (2), flexibility (2), cross cultural relationships and self confidence.
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Perceptions of Industry

Feedback from industry is described under the following headings: the most important soft skills
according to industry, the perception of the development of these soft skills, the skills where the
biggest shortcomings exist according to the industry, and suggestions from industry for improve-
ment of soft skills.

Most important soft skills according to industry

In Table 3 a list can be seen of the soft skills industry thought most important. Soft skills are or-
dered according to the frequency with which they were mentioned in the responses from industry.
Respondents had to list the soft skills in order of importance (1-5). These rankings are also shown
in the table.

Table 3 Most important soft skills according to industry (N = 11)

Skill 1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5

Communication (verbal and writ- | 4 4 2 5 5 1 1 2 5 1 1
ten)

Flexibility 4 |4

Self-management 4

Teamwork
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Professionalism

Perception of the development of soft skills according to industry

Seven of the twelve respondents from industry indicated that the skills are not developed ade-
quately at university. Three disagreed and felt that the soft skills are indeed up to standard. Two
were conflicted.

Interesting comments:

“Students who completed the post graduate year do very good to adapt to the working environ-
ment. The students we employ from your campus are definitely better than the average student
from other universities. You do good work with these students”.

“Students do not learn good time management”.

“Due to the nature of university most of the projects that students will work on will be pre-
planned and have a set road map. Which is understandable because at the end of the day students
need to be award marks for work which can be compared back to some type of standard or mark
sheet. However in the work environment, requirements for projects will change, be ambiguous
and be misinterpreted between parties. This results in the need for client management, negotia-
tion and flexibility. This also results inadvertently in the potential for ethical decision like the
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most common “do we let the client know about this...”. It will be very hard for a university pro-
gram to replicate this type of environment”.

“Yes and No, I believe that a lot of the soft skills are addressed, such as communication and team
work. I do however feel there is room for improvement for emotional intelligence, which is very
difficult to teach and for multi-disciplinary thinking, which is often a problem for IT graduates .

“From my experience it seems that team work and communication are well developed. The bigger
problem is email communication that tends to be the lifeblood of communication in industry but
most graduates prefer using whatsapp, skype and social media for communication. I however
think it is industry that has to adapt here”.

“In the industry a large part of each day is spent on communication (e-mail, meetings, etc.). The
quality of this communication determines how effective your work is done. In comparison, most of
your time at university is spent on own studies and assignments. Teamwork is the exception, but
then all team members usually have the same background and skills .

“No, we find well qualified individuals battling with these basic skills on an ongoing basis.
Graduates are largely immature when they arrive at the workplace and a lot more can be done at
university to address this”.

Soft skills where the biggest shortcomings exist according to the
industry

Communication was mentioned four times, conflict management and multi-disciplinary thinking
three times, client management and flexibility two times, and self management, cross-cultural
relationships, decision making and emotional intelligence were also mentioned. Communication
in English was mentioned specifically (as our students are taught mainly in their mother tongue,
Afrikaans).

Suggestion from industry for improvement of soft skills

One suggestion was that students should work in the industry during the holidays. Another sug-
gestion was that students should work with students from other faculties.

Interesting comments were: “IT students should get a better understanding of the industry so that
they know what to expect and what will be expected from them. This will help for the prepara-
tion.”

“Give students’ real world projects with real world clients or maybe try and define a project that
will have change, but the change is based off the actions taken by the students”.

“The challenge here is to get the individual solving the problem to think wider, evaluate the pro’s
and con’s of more options before implementing anything, and even then to keep an open mind
and not “fall in love” with the solution they selected. Get the individual tasked with finding a so-
lution to present it to a panel that can challenge it. The more practical application experienced
the better”.

“Different roles will need different skills. For a software developer decision making will be more
critical while others may need multi-disciplinary thinking more. Each role has a specific com-
munication style, for instance more detail-orientated versus more timeline-orientated”.

“I think the problem speak for itself. We have been sending new employees for elocution lessons
and we have found that more often than not the very basics are missing. We find graduates from
rural schools have above average ability and results at university, but when placed in a work en-
vironment the problem with communication make them introverted and stunts their growth op-
portunity”.

10
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Perceptions of Students

Feedback from students is described under the following headings: the most important soft skills
according to the students, soft skills where the biggest shortcomings exist according to the stu-
dents, and suggestions from students for improvement of soft skills. A list is also compiled of the
students’ perception on which soft skills were developed in different subject groups during their
studies.

Most important soft skills according to students

In Table 4 a list can be seen of the soft skills students thought most important. Soft skills are or-
dered according to the frequency with which they were mentioned in the responses from students.
Respondents had to list the soft skills in order of importance (1-5). These rankings are also shown
in the table.

Table 4 Most important soft skills according to students (N = 10)
Skill 1-5(1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5|1-5
Communication 1 2 1 1 1 2 1 1
Team work 2 1 5
Decision making
Self management
Flexibility
Professionalism
Work ethic
Client management
Integrity
Leadership
Multi-disciplinary thinking
Conflict management
Interpersonal relations
Negotiation
Self confidence
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Soft skills where the biggest shortcomings exist according to the
students

Multi-disciplinary thinking and communication were each mentioned six times. Conflict man-
agement, client management, self confidence and self management were each mentioned twice.
Other soft skills mentioned were decision making, team work and flexibility.

Suggestion from students for improvement of soft skills

Interesting comments were:
“When completing projects, combine them with other courses to give a better idea of what will
happen in the industry. Example for the project subject in the 3" year when students need to de-

velop a website, collaborate with a design student to give a better idea on how to bring the front
end and back end design together”.

“By using realistic projects scenarios — not receiving the project with all the requirements etc on
paper beforehand but consulting the clients etc to discover the requirements”.

11
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Soft skills being taught in the IT-program according to students

Students were asked which soft skills are, according to them, developed during their studies. Soft
skills mentioned were communication, self-management, interpersonal relations, teamwork, pro-
fessionalism, decision-making, flexibility, work ethic, leadership, client management, cross-
culture relationships, and conflict management.

Discussion of Results

This sections starts with a list of the most important skills according to literature, lecturers, indus-
try and students. Perceptions of lecturers and industry on whether the soft skills are developed
adequately are discussed. The soft skills listed as those where students have the biggest short-
comings are described. The section ends with suggestions (from industry and students) on how
the soft skills can be improved.

List of Most Important Soft Skills According to Literature,
Lecturers, Industry and Students

The important soft skills identified by lecturers, industry, and students are very similar. All of the
soft skills mentioned are on the list compiled from literature (Table 1). Soft skills on the original
list (Table 1) that are not mentioned by lecturers, industry, or students as most important are the
following:

e Cross-cultural relationships. Cross-cultural relationships is, however, mentioned by lecturers
and students as one of the skills being taught, and also by industry as one of the soft skills
students are most lacking of.

e Responsibility. This could be seen as part of, and already addressed by, soft skills such as
time management, self management, work ethic, etc.

e Problem-solving. This could be seen as part of, and already addressed by, soft skills such as
critical thinking, multi-disciplinary thinking, etc. Also may be partly seen as a technical or
hard skill?

e Courtesy. One of the lecturers made a comment about students lacking respect (“They do not
have the necessary respect for others”.). This may be seen as a reference to students lacking
the skill of courtesy. This could, however, also be seen as already addressed by soft skills
such as interpersonal relations, communication, conflict management, etc.

e Creativity. This could be seen as part of, and already addressed by, soft skills such as critical
thinking, multi-disciplinary thinking etc.

e Handling pressure. This could be seen as part of, and already addressed by, soft skills such as
time management, self management, work ethic, flexibility, etc.

Using this feedback, a list is compiled of most important soft skills according to literature, lectur-
ers, industry, and students. This list can be seen in Table 5. Soft skills are sorted alphabetically.
In columns 2, 3, 4 and 5 it is indicated whether each soft skills was mentioned by literature, lec-
turers, industry, and/ or students. In column 6 it is indicated whether, according to the lecturers,
the specific soft skill is taught in one of the subject areas. In column 7 it is indicated whether,
according to the students, the specific soft skill is taught in one of the subject areas.
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Table 5 List of important soft skills according to literature, lecturers, industry and students

Soft skill Literature | Lecturers | Industry | Students | Taught (ac- Taught (ac-
cording to cording to
lecturers students)

Client management | X X X X X

Communication X X X X X X

(verbal and written)

Conflict manage- X X X X X X

ment

Critical thinking X X

Cross-cultural rela- X X X X

tionships

Decision-making X X X X X X

Emotional intelli- X X

gence

Flexibility / ability X X X X X X

to cope with uncer-

tainty

Interpersonal rela- X X X X X X

tions

Leadership X X X X X

Multi-disciplinary X X X X X

thinking

Negotiation X X X X

Positive attitude X X

Professionalism X X X X X X

Self-confidence X X X X X

Self-management X X X X X X

Teamwork X X X X X X

Time-management / | X X

punctuality

Willingness to learn | X X

Work ethic / Integri- | X X X X X X

ty

Eleven of the twenty skills are, according to lecturers as well as students, taught in one or more of
the subject areas (as can be seen from the results in Table 5). These are communication, conflict
management, cross-cultural relationships, decision-making, flexibility, interpersonal relations,
leadership, professionalism, self-management, teamwork, and work ethic. According to lecturers
(but not students) multi-disciplinary thinking, negotiation, and self-confidence are taught. Ac-
cording to students (but not indicated by lecturers) client management is taught.

Soft skills that are not taught according to lecturers or students are critical thinking, emotional
intelligence, positive attitude, time management, and willingness to learn. It may be argued that
soft skills are also highly linked to personality types, especially emotional intelligence, positive
attitude, and willingness to learn. Critical thinking should automatically be developed in any
higher education program, and it is possible that it was not mentioned because this was assumed.
Time management could also be seen as part of self-management.
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Is the development of soft skills adequate?

Ten out of eleven lecturers answered no. Seven of the twelve respondents from industry indicated
that the skills are not developed adequately at university. This shows that this is an important is-
sue and that further research is necessary to address this.

It was good to receive some positive comments:

“It is still not enough although, in my opinion, we do more than most subject groups or
universities to develop these skills”.

“The students we employ from your campus are definitely better than the average student
from other universities. You do good work with these students”.

“I believe that a lot of the soft skills are addressed, such as communication and team
work”.

“From my experience it seems that team work and communication are well developed”.

There are, however, still many areas in need of attention. This quote may be representative of
most of the feedback from industry:

“No, we find well qualified individuals battling with these basic skills on an ongoing basis.
Graduates are largely immature when they arrive at the workplace and a lot more can be done at
university to address this”.

Comments also emphasized some of the difficulties in the development of soft skills:
“It will be very hard for a university program to replicate this type of environment”.

“I do however feel there is room for improvement for emotional intelligence, which is
very difficult to teach”.

“It is the responsibility of the student to give attention to developing these skills on a dai-
ly basis”.

“The skills are not always developed as expected because students do not always do what
is expected of them”.

“I however think it is industry that has to adapt here”.
“There isn’t enough time to focus on all the necessary skills”.

“The size of groups has a negative impact on the development of soft skills. Not enough
attention can be given to each student to develop and evaluate soft skills .

From the above comments it can be seen that there is a difference of opinion on where the re-
sponsibility for developing soft skills lie (student, lecturers, or industry?), and that time con-
straints and large groups are seen as part of the problem.

Biggest Shortcomings

Lecturers, industry, and students were asked to list soft skills where, according to them, the big-
gest shortcomings exist. In Table 6 the results can be seen. In the first column the soft skills from
Table 5 are listed. In the second, third and fourth columns can be seen how many respondents
mentioned the specific skill as a problem (if any).
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Table 6. Shortcomings

Soft skill Lecturers | Industry | Students
(N=11) |(N=12) | N=10)

Client management 1 2 2

Communication (verbal and written) 6 4 6

Conflict management 3 2

Critical thinking

Cross-cultural relationships 1

Decision-making 1 1 1

Emotional intelligence 1

Flexibility / ability to cope with uncertainty 2 1

Interpersonal relations
Leadership
Multi-disciplinary thinking 3 6
Negotiation 1
Positive attitude
Professionalism
Self-confidence 2
Self-management

Teamwork

Time-management / punctuality
Willingness to learn

Work ethic / Integrity

[

W[ = [ = DN [

Only four of these soft skills are not mentioned in any of the responses. These are critical think-
ing, interpersonal relationships, leadership, and positive attitude. There is a difference in the per-
ceptions of lecturers, industry, and students on which soft skills are not developed adequately and
further research is needed on this. The only soft skills on which lecturers, industry, and students
agree as problem areas are client management, communication, decision making ,and self-
management.

Suggestions for Development of Soft Skills
Suggestions were the following:

Students should work in the industry during holidays.

Students should work with students from other courses or faculties.

Students should get a better understanding of the industry and what is expected of them.
Students should work on real world projects with real world clients.

Use experts to present lecturers and workshops.

Motivate students to do their best to excel.

More teamwork must be done; especially on projects were components of the assignment are
inter-dependant.

When students work in a team, they must assume different roles so that a student can not
choose to do only that which he is comfortable with.

Interactive lectures will help with the development of communication skills.
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Conclusions

The term soft skills is defined as intra- and inter-personal skills, essential for personal develop-
ment, social participation, and required to function in a specific employment environment. Avail-
able literature shows that there is a perception that recently graduated students generally lack
these important soft skills. The results of this study correlates with what was found during the
literature study, showing that most lecturers and respondents from the industry feel that the soft
skills of the students are not developed adequately.

In the literature review many different skills were mentioned (see Table 1 for list from literature
review) and sources mentioned employers being concerned about different skills not being devel-
oped as they should be. The results of this study confirm what was found in literature. Most of the
soft skills mentioned were identified by the participants in this study as areas where big short-
comings exist. This shows that this is an important issue and that further research is necessary to
address this.

According to available literature, soft skills are difficult to teach. This is confirmed by the results
of this study showing that soft skills are seen as difficult to teach because of factors such as time
constraints and large groups. This is further complicated by a difference of opinion on where the
responsibility for developing soft skills lie (student, lecturers, or industry?).

Recommendations from this study for the teaching and learning of soft skills correlate with the
recommendations from literature, namely that students should work in the industry during holi-
days (exposure to work situations), students should work with students from other courses or fac-
ulties (cooperative work), students should work on real world projects with real world clients (re-
al-world examples), more teamwork must be done, and interactive lectures should be used to de-
velop communication skills (engagements of students, active learning and encouragement of dia-
log). Other recommendations from participants in this study were using experts to present lectur-
ers and workshops, motivating students to do their best to excel, and students assuming different
roles so that a student can not choose to do only that which he or she is comfortable with.

The lists of important soft skills (Table 5 and Table 6) were compiled using the results of the lit-
erature review as well as the results of this study. The soft skills listed were client management,
communication (verbal and written), conflict management, critical thinking, cross-cultural rela-
tionships, decision-making, emotional intelligence, flexibility / ability to cope with uncertainty,
interpersonal relations, leadership, multi-disciplinary thinking, negotiation, positive attitude, pro-
fessionalism, self-confidence, self-management, teamwork, time-management / punctuality, will-
ingness to learn, work ethic / integrity. These lists can be used to identify problem areas that need
to be addressed and to guide further research.

Future work can include larger groups of students and more respondents from industry, compar-
ing results from participants from different institutions and other countries, and quantitative anal-
ysis (using mixed methods for richer results).
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Abstract

Personalization is one of the most expected features in the current educational systems. User
modeling is supposed to be the first stage of this process, which may incorporate learning style as
an important part of the model. Learning style, which is a non-stable characteristic in the case of
children, differentiates students in learning preferences. This paper identifies a new hybrid meth-
od to initiate and update the information of children’s learning style in an educational system. At
the start-up phase, children’s learning style information is gathered through the modified Mur-
phy-Meisgeier Type Indicator for Children (MMTIC) questionnaire, which is based on the well-
known Myers-Briggs Type Indicator (MBT]I). This primary information will be tuned by tracking
children’s behaviors during the learning process. Analytical data mining helped us to cluster these
behaviors and find their patterns. The proposed method was applied on 81 fourth grade children
in elementary school. Delivering results suggest that this method provides a good precision in
recognizing children learning style and may be an appropriate solution for non-stability problems
in their preferences.

Keywords: Automatic detection, children learning style, hybrid method, MBTI, personality type

Introduction

Rapid development of technology has made it a necessity to provide people life-long learning
facilities. Life-long learning is the “life-long, voluntary, and self-motivated” pursuit of knowledge
for either personal or professional reasons (Department of Education and Science, 2000). Alt-
hough eLearning systems are identified as promoters of this term in the world of education, these
systems do not consider children as one important category of users. In this regard much research
has been done about cognitive traits, thinking and learning process, student modeling, and per-
sonalization in eLearning systems, but in most cases, college or high school students are consid-
ered (Gong, 2014; Romero & Ventura, 2010; Truong, 2016). It seems that identification of chil-
dren’s modeling methods is an obvious
gap in the field of eLearning.
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corporating learning style in education has potential to make learning easier for students (Ghazali,
Noor, & Saad, 2015; Klasnja-Mili¢evi¢, Vesin, Ivanovi¢, & Budimac, 2011). They believe that if
student learning style is not supported by teaching environments, learners with strong preferences
for a specific learning style might have difficulties in learning (Felder & Silverman, 1988).

Psychologist’s opinions about learning style are different and affected by several aspects. Accord-
ing to research conducted in 2004, 71 models of learning styles are identified and the major mod-
els based on theoretical importance and widespread uses are considered (Coffield, Moseley, Hall,
& Ecclestone, 2004). Kolb’s learning style model, as the most widely used learning style model,
has been used frequently in psychological and educational research (Kolb, 1984). The Felder-
Silverman learning style, as the second model, has a special place in engineering research (Felder
& Silverman, 1988). The Myers-Briggs Type Indicator (MBT]I) is one of the most applicable
learning style models, which investigates learners from the cognitive perspectives (Myers &
McCaulley, 1998). Since MBTI models personal characteristics of people context independently,
and includes important aspects of learning, it has been used as one of the most popular learning
style models.

Children’s experiences of learning are too little to determine their learning style, so most of the
learning style models are not applicable for them. Murphy-Meisgeier Type Indicator for Children
(MMTIC) is a modified version of MBTI questionnaire introduced for children (Potts Gilbert,
1990). Unlike MBT]I, there are few studies about MMTIC. One of the reasons of this issue could
be related to frequent changes in children’s personality, which leads to non-accurate information
about their learning style after a short time. It seems that if learning management systems (LMSs)
are equipped with techniques to update children’s style automatically this problem could be
solved.

In this paper we propose a new approach to modeling children’s style statically based on a modi-
fied version of the MMTIC questionnaire. We automatically update children’s profiles using be-
havioral logs of their interaction to eLearning system.

The paper is organized as follows. The next section starts with a brief overview on learning style
modeling and introduces MBTI. The third section presents our proposed method to determine
children’s learning style in a LMS and tune their information automatically. Describing the pro-
vided child-specific LMS and presenting our experimental results are accomplished in the fourth
section, and the final section concludes the paper and outlines future research.

Background

Personalized systems have many goals, which guide the methods of user modeling and adaptation
as the two key processes of these systems. In this respect, numerous articles address the problem
of student modeling in personalized learning systems (Gong, 2014). These studies can be classi-
fied according to contents of model, types of modeling process, representing model, and retriev-
ing model (Garcia, Amandi, Schiaffino, & Campo, 2007). In a comprehensive study, Brusilovsky
(2001) proposed several attributes to apply in user models of adaptive eLearning systems. Kim,
Lee, and Ryu (2013) extended these attributes as shown in Figure 1. Learning style is a compo-
nent of student preferences and MBTI is one of the most used models.
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Figure 1. Elements of user model in an adaptive eLearning system,
extended from (Brusilovsky, 2001; Kim et al., 2013)

Learning Style Modeling

Initiating and updating learning style information in a student model can be distinguished in two
different ways (Brusilovsky, 1996): collaborative and automatic. In the collaborative approach,
students provide explicit feedback, which can be used to initiate or update their information,
while in the automatic one, the system uses learners’ behaviors and actions. Applying a question-
naire is the easiest and common way for the first approach, whereas for the second several meth-
ods such as data mining algorithms are applied.

According to some theorists’ opinions, learning styles are “flexibly stable” characteristics. In
these approaches, learning styles of students are formed by their previous learning experiences
and other environmental factors. Other researchers strongly relate learning styles to cognitive
styles and abilities. They argue that learning styles remain stable over a long period of time.
However, with respect to the life-long learning approach in eLearning systems, student learning
styles are changed over time. In younger students, changes in their preferences occur with more
frequency. In this respect, some researchers categorized all types of student modeling in two clas-
ses as statically or dynamically. The static student modeling refers to an approach where the stu-
dent model is initialized only once. In contrast, the dynamic approaches frequently update the
information of the student model (Graf, 2007).

Usually dynamic and automatic detection of learning style is based on system logs, so data min-
ing methods play a key role in this work. For example, Ozpolat and Akar (2009) use NBTree
classification algorithm in conjunction with Binary Relevance classifier, which are applied on
learning objects selected by students to recognize their learning style. In Chang, Kao, Chu, and
Chiu (2009), a combined mechanism based on K-Nearest Neighbor classification and Genetic
algorithm is proposed to classify students learning style. Dorg¢a, Lima, Fernandes, and Lopes
(2012) compare the Genetic Algorithm and Hidden Markov Model to determine and precisely
adjust students’ learning style automatically. They find the Markov based approach leads to more
fine-tuned results than the Genetic Algorithm. Latham, Crockett, McLean, and Edmonds (2012)
predict students’ learning style through natural language dialogue. In this respect, they analyze
the learning style models for language traits and conversational structure and adapt the generic
logic rules to predict learning styles. Basheer, Ahmad, and Tang (2013) apply Multi-Agent Sys-
tem with the help of Ant Colony Optimization and Fuzzy Logic Search Algorithm as tools to de-
tecting learning styles.
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Myers-Briggs Learning Style

In the early 1940s, Isabel Briggs Myers and her mother, Katherine Briggs developed MBTI as a
test to be used for personnel selection. Myers believed that “different occupations favored differ-
ent personality orientations, and that Jung’s theory provided a theoretical link between personali-
ty and job performance” (Pittenger, 1993, p. 3). Consulting Psychologists Press acquired the right
to sell the MBTI in 1975, and since then, the test has been successfully marketed to an extremely
wide audience. Using mental habits, methods of understanding new information, and judging
styles, the MBTI distinguishes a person’s type according to four dichotomies, including (O’brien,
Bernold, & Akroyd, 1998):

e Most natural energy orientation and direction of focus: Extroversion (E)/ Introversion (I)
e Perceiving function and ways of taking in information: Sensing (S)/ Intuition (N)

e Decision making and ways of coming to conclusion: Thinking (T)/ Feeling (F)

= Orientation to outer life and attitude toward the external world: Judging (J)/ Perceiving

(P)
Table 1. Characteristic of MBTI personality dimensions
Dimension Personality characteristics Dimension
Thinks out loud (by talking) Thinks privately
Being around people brings renewal | Having time alone to think
and energy replenishes his energy
Is relaxed and confident Is intense, bottling up emo-
Extroversion tions Introversion
Dislikes complicated procedures and | Works on one thing for a long
gets impatient with slow jobs time
Is enthusiastic about activities in- Is hard to understand, quiet,
volving action and shy; seems deep
Sees the trees in the forest Sees the forest (more global
thinker)
Handles details easily Sees possibilities and details
that others miss
Uses the five senses to perceive life | Uses meaning and possibility
Sensing to perceive life Intuitive
Learns best from an orderly se- Likes to have and do things
quence of details differently from others
Is aware of environment and chang- | Is an initiator, promoter, and
es moods as physical surroundings inventor of ideas
change
Looks at data to decide Decides based on personal
feelings
Doesn’t need harmony, but needs Values harmony
fairness
Is more truthful than tactful, if Is more tactful than truthful, if
Thinking force@ to choossz . f(?rced. to 'choose ' Feeling
Is brief and businesslike Finds it difficult to be brief
and businesslike
Finds ideas and things more interest- | Is more interested in people
ing than people than things or ideas
Holds firmly to a policy or convic- Arouses enthusiasm
tion
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Works first, then feels a freedom to Plays first, then works
play
Prefers predictability in schedule Likes dealing with events as
Judging they come Perceiving
Likes things to be decided Likes things to remain open
Is structured Is flexible
Has settled opinions Has trouble making decisions

All possible combinations of these dichotomies can occur, which result in a total number of 16
types. Table 1 describes a brief explanation of the characteristics and preferences that MBTI has
identified (Behaz & Djoudi, 2012; Brightman, 2007; O’brien, et al., 1998).

Despite the numerous studies which have been done on MBTI in learning and training process,
investigating MBTI as learning style in eLearning systems starts from 2000 (Dewar &
Whittington, 2000). Afterwards, some research shows students with different learning styles be-
have dissimilarly in learning environments and with respect to learning objects (Kim et al., 2013).

The MBTI indicates not only the learners’ preferences, but also clearly expresses the preferences
for particular poles over their opposite. For example, Figure 2 is a summarization of typical report
from Consulting Psychologists Press, the MBTI authority organization (Choi, Deek, & Im, 2008).
In this example, E is showing a greater presence on a moderate level, over its counterpart, I. Simi-
larly, in other dimensions dominant preferences are shown.

Clarity of preferences

Very Very
Clear Clear Moderate  Slight Slight ~ Moderate Clear Clear
E I
S N
T F
J P
3025 5 5 0 5 5 2530

Figure 2. The strengths of MBTI type preferences

Although several versions of MBTI questionnaire are designed, they are all validated for people
who are over 18 years old (Myers & McCaulley, 1998). The MMTIC is a self-report instrument
designed for personality and psychological type assessment in youth aged 7-18 (Center for Appli-
cation of Psychological Type, 2012). Children’s lack of experience in learning activities and their
learning styles non-stability have caused this questionnaire be mostly applied in learning activi-
ties instead of other domains. The dynamics of the MMTIC dimensions refer to how these four
preferences interact in each individual. Like the MBTI, this questionnaire measures personality
preferences on the same four sets. Both the MBTI and the MMTIC are multiple choice tests.

Incorporating Learning Style into a Child-Specific LMS

The aim of this study is investigating how learning styles can be incorporated in LMSs. Answer-
ing a psychological questionnaire is a common way for statically determining learning style. Alt-
hough this method is easy and usual in learning environments, the static nature of the question-
naire makes it fault prone. Combining this static method with a dynamically driven one is the ap-
proach of this paper, which is applied to elementary school students. Receiving student’s logs and
pattern of their behavior, the system updates student profile information frequently.

The questionnaire describes the learning style of students at a specific point in time. Furthermore,
some other problems such as misunderstanding of self-type can make the questionnaire results
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not reliable. In general, the questionnaire has to deal with the problem that the given answers
might not correspond to the real behaviors that the questions aim to investigate.

Therefore, using a questionnaire as an instrument for identifying learning styles is based on sev-
eral assumptions. The first assumption is that students are motivated to fill out the questionnaire
properly and to the best of their knowledge about their preferences. Secondly, filling out a ques-
tionnaire about the preferences requires that the students are aware of their preferred way of
learning. Besides, children’s learning styles have not yet stabilized and may change gradually
(Warner, 2000). As soon as learning style changes, the results of the questionnaire are not valid
anymore and a student would have to do it again. This approach would raise new issues, dealing
with how to identify an occurring change in learning style and how to motivate students to fill out
the questionnaire several times.

This problem can be solved through updating information of students’ learning style based on
their behavior and learning preferences. Table 2 is a summary of research conducted on learning
preferences in MBTI dimensions (Dewar & Whittington, 2000; Lawrence, 1993). According to
this table, some behaviors of students with different learning style are various. We use all the fea-
tures mentioned in this table to extract students’ learning preferences in online environments.

Table 2. Learning preferences associated with dimensions of MBTI

Dimension Learning preferences Dimension
Prefers action Considers/thinks before acting
Plunges into new experiences Holds back from new experienc-
es
Has a relatively short attention span Spends time in thought, before
. and after actions .
Extroversion Eagerly attends to interruptions Dislikes interruptions Introversion
Likes to work by trial and error Prefers setting his/her own stand-
ards when possible
Wants to experience things so as to Asks questions to allow under-
understand them standing something before
Prefers facts and concrete information | Prefers abstract or theoretical
information
Is realistic and practical Is imaginative and loves ideas
and possibilities
Going step by step Jumps to conclusions; makes
Sensing factual errors Intuitive
Prefers memorizing to finding reasons | Has intellectual interests
Likes to know the “right way” to Likes problems that require new
solve problems ways of being solved
Enjoys using skills already learned Seems to like something new all
more than learning new ones the time
Contributes intellectual criticism Is motivated by others
Thinking i\f’:/;rrllt:‘:loi%f:: reasons before accept Permits feelings to override logic Feeling
Is objective Is subjective
Is more decisive than curious Is more curious than decisive
Likes assignments to be clear and Is flexible, adaptable and tolerant
definite
Judging Tries to make situations conform to Looks for new experiences, ex- Perceiving
his or her own standards, “the way pects to be interested
they ought to be”
Aims to be right Aims to miss nothing
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We expect that the students’ preferences in online learning environments to be same as the offline
ones. So, we track behaviors of students in learning management systems and update their infor-
mation models based on the extracted patterns that relate to learning style dimensions. But, for
solving the cold start problem at the start-up phase of the system — not knowing the learner’s pro-
file — we use a personality indicator questionnaire. Figure 3 illustrates the process of our proposed
method.

Initiating student learning style Tuning student learning style /)

Using questionnaire LMS access logs

A 4

Feature selection

=

Updating student’s
learning style

information Pattern extraction

Student’s behavior
clustering

Figure 3. The process of tuning primary learning style with learner access logs

A. Initiating Student Learning Style: Static Determination

To identify the learning style of children at the starting-up of the system, we use the child person-
ality indicator questionnaire. This questionnaire is a modified version of MMTIC that is translat-
ed to Persian language and localized based on some linguistic and cultural aspects. This test,
which contains 70 questions about children preferences, is approved by a panel of psychology
and pedagogy experts as discussed in a previous paper (Mosharraf, Taghiyareh, & Kharrat, 2013).
The children personality indicator questionnaire is a self-reporting instrument in which a child is
asked to choose between two preferences, neither of which is wrong. Same as MBTI and
MMTIC, the four measured preferences in this test are E/I, S/N, T/F, and J/P. Test scores can
range from one extreme to a contrasting extreme and each pole of the dimensions has different
characteristics. Children scores can be any number in the spectrum of two poles.

B. Tuning Student Learning Style: Automatic Determination

As soon as a child’s learning style changes, the results of the questionnaire may not be valid. To
tune information of children’s learning style, we use the new automatic method, which is based
on tracking children’s behaviors. In our proposed method, no additional effort is needed on the
students’ side in order to enable the system to get information about their learning styles. In this
regard, students interact with the LMS only for learning activities, but the system monitors their
behavior simultaneously. At arbitrary times, LMS administrators can check system access logs. If
students’ behaviors are recognized as contrary to the determined learning style stored in their
model, information of student model should be revised. For this purpose, some data mining tech-
niques are applied to students’ access logs to extract behavioral patterns of each student.

In online environments, learning behaviors regarding the patterns are clustered based on selected
features extracted from Graf (2007). Considering children limitations in the LMSs, these features
include:

e Learning contents

e Qutlines

e Examples
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e Assessments
e Exercises

Regarding different features, the number of visits and the duration students spend on these objects
are used as their behavioral patterns. Learning preferences, which are mentioned in Table 2, cor-
roborate this claim. Occurrence frequency of learning patterns that is used in any learning style
dimensions is context sensitive and affected by course subject. Therefore, we use the behavior of
students to determine thresholds of each pattern. For this purpose, we cluster all the children’s
behaviors in three categories: low, middle, and high.

The category of learning patterns which is labeled “high” is matched to one style dimension. For
example, sensing learners favor concrete materials like facts and data, so they prefer to learn from
examples. Therefore, a high number of visited examples and time spent on them may be indicants
of sensing style. On the other hand, intuitive learners prefer to learn from abstract materials such
as theories and their underlying meaning, so they probably choose to learn from content objects.
A high number of visited contents and time spending on them can be demonstrators of initiative
style. Furthermore, sensing learners like to solve problems in accordance with a standard proce-
dure, which can be indicated by a high interest in examples. In these students, multiple reviews in
examples are done to see and learn existing approaches and a high number of assessments and
exercises are conducted in order to check the acquired knowledge. Regarding Table 1 and Table
2, sensing learners are more patient with details and work carefully, but slowly. With respect to
the preference for working slowly, the times taken for visiting examples, assessments, and exer-
cises are considered as a pattern. However, intuitive learners tend to be more creative. Therefore,
they are expected to be better in answering questions about developing new solutions, which re-
quires the understanding of underlying theories and concepts. In contrast to sensing students, in-
tuitive learners like challenges.

Research shows gender differences in feeling/ thinking dimension of MBTT and this issue has
caused students’ behaviors to become unpredictable in different contexts (Dewar & Whittington,
2000). In addition, both perceiving and judging types indicate an appreciation for online learning
environments, but extracted patterns of them are not valid for children. According to O’brien et
al., (1998) sensing/ intuitive dimension is proposed as the dimension with most differences in
learning behaviors. Because of the importance of group learning, the introvert/ extravert dimen-
sion is also important. Therefore, we study only two dimensions in this paper: E/I and S/N. Kim
et al. (2013) verified that E/I and S/N dimensions are the most dominant functions of the MBTI in
learning behaviors. Table 3 summarizes all the selected features that are available in children
learning behaviors.

Table 3. Selected features of learning behaviors related to learning style dimensions

Features Pattern Pattern Description E/T | S/N
Outline OutlineVisit Number of visited outlines U | N
OutlineStay Percentage of time spent on outlines 1 N
Content ContentVisit Number of visited content objects 1 N
ContentStay Percentage of time spent on content objects 1 N
Example ExampleVisit Number of visited examples U S
ExampleStay Percentage of time spent on examples 1 S
Assessment | AssessmentVisit | Number of performed self-assessment questions | E S
AssessmentStay | Percentage of time spent on self-assessment tests | [ S
AssessmentRetry | Number of retry for assessment E S
Exercise ExerciseVisit Number of performed exercises E S
ExerciseStay Percentage of time spent on exercises E U

In the above table: “U” is the acronym of “Undefined”.
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In addition to the number of visits and duration students spend on learning objects, the pattern of
navigation for each learning style dimension is different (Anohina, Vilkelis, & Lukasenko, 2009;
Graf, 2007). For example, thinking students like to analyze and solve the practical exercises using
course knowledge. So, the navigation plan of these students is usually the sequence of contents,
examples, and then exercises. On the other hand, feeling students use practical exercises to be
familiar with course subject; therefore, their navigation plan is exercises, examples, and contents
(Bachari, Abdelwahed, & Adnani, 2010). Table 4 indicates the patterns of navigation in the E/I
and S/N dimensions of learning style. All the patterns of student navigation, which are the se-
quential subset of any presented navigation in this table, can be applied to determine learning
style.

Table 4. Navigation pattern related to learning style dimensions

Learning style dimension | Navigation pattern

Learning contents, Assessments, Exercise
Assessment, Exercise, Learning content, Example
Example, Learning content, Assessment, Exercise
Exercise, Learning content, Example

Z|w»|o—

Although each dimension of learning style has specified patterns, some of them may yield con-
flicting results. As Table 3 shows, one relevant pattern of IN students is OutlineStay, but for IS
students this object can be a contradiction. For solving this problem, we use students’ scores in
each dimension of learning style that are obtained by the questionnaire. Like frequency of learn-
ing behaviors, we divide the scores of each learning style dimension in three groups as weak,
moderate, and strong (presented in Table 5). A weak style is considered as undefined. Consider-
ing dominant style, if the indicants of weak style in one dimension and strong style in the other
are gathered in a child, we expect the strong style to dominate. In other cases, learning style is
undefined. When conflict occurs in some features and learning style becomes undefined, the sys-
tem uses other learning features to resolve this conflict. In the mentioned instance, OutlineVisit or
ExampleVisit can be determiner of learning style.

Table 5. Segmentation of learning style scores

Score range | Learning style
0-30 Weak

30-70 Moderate

70— 100 Strong

Experimental Results

One of the main difficulties of research about children is encouraging them to effectively partici-
pate in all the research stages. In addition, children’s education should be done in special envi-
ronments. For example:

e Children’s motivation for engaging in learning activities (Gagne & Deci, 2005);

e Effect of operative feedback and interactive learning environment (Mosharraf &
Taghiyareh, 2012);

e Limited children’s working memory and profitable user interface for system (Wang, Li,
& Shi, 2007);

e Children’s curiosity and fantasy-driven nature (Asgari & Kaufman, 2004).

Providing some arrangements to obtain these conditions was one of the first steps in this research.
To this end, we implemented a learning management system for children (Mosharraf, Taghiyareh,
& Nasirifard, 2013). The Child-specific LMS provides all the proposed features which are identi-
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fied in Table 3. In order to investigate learners’ behaviors, the learning materials are distinguished
according to the proposed features. In addition, for some features, an additional description of the
material is specified. For example, with the aim of distinguishing between contents and outlines,
we extend our implemented LMS by including the possibility of using meta-data for teachers and
course developers to specify information about the created learning materials.

A. Extensions Regarding Questionnaire Results

The proposed approach for defining children’s learning style was examined on fourth-grade ele-
mentary school children. For this purpose, 81students were asked to respond to the prepared ques-
tionnaire. This process was done when a student logged in to the system for the first time. Table 6
shows the results of children styles obtained by the questionnaire.

Table 6. Questionnaire result of learning style

Learning style dimension | Min | Max | Median | Std Deviation
E/l 222 | 88.9 | 444 17.1
J/P -27.8 |1 22 11 14.7
S/N =77 66.7 | -11 36.8
T/F -25 25 0 19.9

We normalize all the children’s scores in each dimension of learning preferences to (-100, 100) as
E/L, J/P, S/N, and T/F. As Table 6 shows, all the examined children are extravert. This issue can
be relevant to children’s conditions at an early age and their tendency to be in a group of friends.
The achieved scores for J/P and T/F dimensions are less than 30 for all of the students, which lead
to weak preferences in these dimensions. One reason for this may be relevant to inappropriate
perception of children from these dimensions of their personality. The recorded scores in the S/N
dimension show high diversity of the examined children. Children’s distribution is seen in all the
three strong, moderate, and weak groups in intuition preferences. But, the sensing children are
located in moderate and weak groups.

B. Extensions Regarding Behavioral Tracking

Tracking children behaviors in learning environments can help the system to respond to chil-
dren’s preferences when they change and always deliver personalized services to them. Students’
access logs in LMS make it possible. The LMS logs of children’s interactions in biology context
and creatures’ course was used for our research. Collected data set contain 169,908 records relat-
ed to 23 days of student training.

The time-consuming step in detection of children’s style was data cleaning and outlier removing.
Using obtained data, we calculated the number of visited learning objects and the time spent on
them for each child. After that, we applied K-Means algorithm on each of the learning features,
which are mentioned in Table 3, separately and divided the children in three groups based on
their behaviors. So, we used the information of this table to determine the expected style for all of
the behaviors that are labeled “high”.

In order to determine learning style of children based on their navigation pattern, we used Apprio-
riAll algorithm (Agrawal & Srikant, 1995). This algorithm is applied on all the features of Table
4. But, the low support and confidence in the extracted sequences make these features to be not
valid.

To evaluate the effectiveness of our hybrid method to detect the children’s style, we compare the
result of the proposed automatic method with questionnaire as a common approach in learning
style modeling. We expect the results of both methods to be same after short time duration. Au-
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tomatic detection of children’s style was done 17 and 23 days after answering the questionnaire.
Since these time durations are short, it is expected that the children’s styles are not changed sig-
nificantly. Therefore, calculating the precision of our method needs to use some measures. We
define the precision of automatic method as:

Z?:l Sim(LSautomaticr LSquestionnaire)i
.100, (1)

Precision=
n

Where LS ,uomatic refers to the learning styles diagnosed by our automatic method. Also, LS ques.
tionnaire TEPTEsents the learning styles indicated by the prepared questionnaire, and n is the number
of all the students. The function Sim compares its two parameters LS ,yomatic and LS questionnaire and
returns 1 if both are equal. Table 7 shows the precision of the implemented system in automatic
detection of children’s style.

Table 7. System precision

Time duration | Extravert / Introvert (E/I) | Sensing / Intuitive (S/N)
17 days 56.79% 72.84%
23 days 69.14% 80.24%

The important restriction in our system evaluation is the low time interval between the static and
automatic tests. Since the style of children can change repeatedly, the time interval between the
two tests should be low. However, this short interval leads to few students’ access logs which
may be not enough for extracting their patterns. We hope that as time passes and more children’s
data is collected this will lead to detecting better patterns of their behaviors; the results of the sys-
tem tend to the reality.

The proposed automatic detection of children’s style is focused on only two dimensions of their
learning style. According to the mentioned results in Table 7, this method has shown an accepta-
ble similarity in the S/N dimension. Considering the problem of a questionnaire as a static method
for determining children’s learning style, our results in automatic method can be acceptable even
in the E/I dimension. Due to our achievements, diagnosing the E/I dimension of learning style
based on children’s behavioral patterns in an online learning environment needs more access logs.
However, we need to focus on learners’ behaviors on the other dimensions and not rely only on
the questionnaire results. It seems this method can accelerate learners’ modeling process, which is
a time-consuming procedure in adaptive learning processes.

In the automatic method, we assign all the learning preferences of children in the E/I and S/N di-
mensions to learning objects and find their appropriate behaviors. Accomplishing these assign-
ments in the T/F and J/P dimensions needs more research on the children’s preferences and learn
ing behaviors. As shown in our study, perception of children in these dimensions is weak. So,
investigating this issue can face many troubles.

Conclusion

In this paper we concentrated on learning styles of children considering the life-long learning ap-
proach. Since the learning experiences in children are too little to gain the accurate perception of
their style, we used personality type instead. For initiating primary information of children’s
learning style, a modified version of the MMTIC questionnaire was used. The questionnaire re-
sults showed almost all of the children are extravert, but in absorbing information they can be
sensing or intuitive. Also, it seems that children do not have any strong preferences in the per-
ceiving/ judging and thinking/ feeling dimensions.

For solving the non-stability problem of children’s learning style, we used access logs of the sys-
tem in order to tune the children’s model. In this regard, we applied clustering algorithm on ex-
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tracted behavioral patterns of children. Regarding learning preferences which are compatible to
each cluster, children’s information can be tuned. Experimental results show this method has an
acceptable precision in diagnosing children’s learning style.

Although tuning the student models is done based on automatic approach, it does not work fully
automatically. Pre-processing steps including data cleaning and outlier removing are case sensi-
tive. In addition, some analyses are context based and need human opinions. Due to these re-
strictions, it would be very useful to improve eLearning systems with automatic data mining
methods. In addition, the experimental results show children’s navigation plan cannot be applica-
ble in the case of learning style detection. However, this feature may be used in other age classes.
Furthermore, there are two aspects of MBT]I, perceiving/ judging and thinking/ feeling, which our
results did not find good criteria for categorizing children at this age, but we believe they may be
more effective in older students. All the findings and prototypes developed in this paper can be
used as the basis for further research and developments regarding providing advanced adaptivity
in LMSs.
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Abstract

The purpose of this research is the exploration of the opinions and level of self-efficacy in the
usage of Information Communication Technologies (ICTs) of teachers in Greek pre-schools in
the learning process and administration of nurseries. By using the term “usage and utilisation of
ICTs in the learning process” we mean the utilisation of the capabilities that new technologies
offer in an educationally appropriate way so that the learning process yields positive results. By
using the term “self-efficacy” we describe the strength of one’s belief in one’s own ability to use
the capabilities he or she possess. In this way, the beliefs of the person in his or her ability to use
a personal computer constitute the self-efficacy in computer usage. The research sample consists
of 128 pre-school teachers that work in the prefecture of Kavala. Kavala’s prefecture is a repre-
sentative example of an Education Authority since it consists of urban, suburban, and rural areas.
The approach that is deemed to be the most appropriate for the exploration of such research ques-
tions is content analysis methodology and correlation analysis. The main findings of the study
have shown statistically significant differences regarding the opinions and stances of the pre-
school teachers for the introduction of the ICTs in the administration and the usage and utilisation
of ICTs in the administration and preparation of teaching. Lastly, there were statistically signifi-
cant differences between the opinions and stances of the pre-school teachers for the usage and
utilisation of ICTs in the learning process. Instead, there were no statistically significant differ-
ences regarding the level of self-efficacy of the pre-school teachers in the usage and utilisation of
the ICTs in the learning process. The research results could be used in the educational field as
well as by Greek Ministry of Education, Research and Religious Affairs in order to take any cor-
rective action, after the effort of Greek Ministry of Education, Research and Religious Affairs, to
integrate ICT in the learning process with training courses since 2006.
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Exploration of the Opinions, Stances and the Level of the Self-Efficacy

portance of the usage of Information Communication Technologies (ICTs) in teaching practice,
they seem reluctant to apply them in their daily teaching practice; when using them they apply
them as teaching assistance means (for example, collection of information from the internet,
worksheets in word, PowerPoint presentations) and not as a meaningful learning tool (Jimoyian-
nis, 2008).

One of the factors that hinder the integration of ICTs in the educational process is the inability of
teachers to utilise them pedagogically. It seems that the training that enhances their knowledge
about the handling of these instruments and cultivates the technical skills of the learners is not
enough for their use as learning tools (Jimoyiannis & Komis, 2006; Sim & Theng, 2007).

One would therefore expect that after training on the didactic use of ICTs according to one’s spe-
cialty, things would change radically. But such a change did not happen. Surveys in various edu-
cational disciplines have shown that even after the completion of the B-Level Informatics training
of teachers program, they continue to use new technologies as a tool or with the traditional teach-
er-centered way (Passa, 2010, Trapsioti, 2010). Also, studies have shown that, although the pro-
grams that were carried out have had positive results on the use and utilisation of ICTs in the
learning teaching process, they remained in the presentation rather than the practical side. This is
something that both trainers and the trainees agree with (Mainas, 2009; Zetta, Papaconstantinou,
& Apostolidis, 2009).

Theoretical Framework - Clarification of Conditions

The current study makes use of the terms “usage and utilisation of ICTs in the learning process”
and “self-efficacy.” By using the term “usage and utilisation of ICTs in the learning process” we
mean the exploitation of the capabilities that new technologies offer in an educationally appropri-
ate way so that the educational and learning process yields positive results (EAITY, 2009). By
using the term “self-efficacy” we describe the strength of one’s belief in one’s own ability to use
the capabilities one possess (Bandura, 1997, referring to Kassotakis & Roussos, 2006). In this
way, the beliefs of the person in his or her ability to use a personal computer constitute self-
efficacy in computer usage (Kassotakis & Roussos, 2006). According to international researchers,
self-efficacy plays an important role in the development of computer abilities and in one’s deci-
sion to use them (Compeau & Higgins, 1995). The degree of self-efficacy in an individual’s com-
puter use can be measured with appropriate scales.

Literature Review

There exist quite a few studies regarding the pre-school usage and utilisation of ICTs. Lovari and
Charalambous (2006) realised that the usage of ICTs in the process of teaching and learning can
increase the knowledge and the interest of pre-school aged kids in learning in comparison to con-
ventional means of teaching. In addition, through the results of this research it is obvious that
teaching ICT skills can start from the pre-school age when this happens through games and crea-
tive activities. Furthermore, Gialamas, Zaranis, and Tsara (2009) have shown that in general
Greek female pre-school teachers form a positive opinion regarding the usage of technology as a
means of teaching and learning of mathematical concepts by kids in the pre-school age.

Goti and Ntinas (2010) attempted to record the change of opinion of teachers for the usage of PCs
in nurseries throughout a period of time. Studying the findings it can be seen that for a period of
twelve years (1998-2010) the presence of PCs in the direct environment of the pre-school teach-
ers is not restrained anymore and that its usage is wider. The vast majority of the nursery teachers
agree with the inclusion of PCs in the preschool classes. The integration will positively affect the
development of the mental and the creative imagination field, the development and cultivation of
oral and written skills as well as mathematical thinking. By using the PCs in the classroom the
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individual pace of the child is respected. The authors’ realization that the nursery that took part in
the study encounter the PCs positively and wishes to use them is probably related to the training
they received during the last years. The results of the study of Christodoulou-Gliaou and Gourgi-
otou (2009) have shown the positive stances of all nursery school teachers in the utilisation of the
PCs in the learning process in the nursery school under the following conditions: the teachers
should be continuously trained; they should have the appropriate logistical infrastructure and also
the appropriate educational software. Petrogiannis (2010) found that after the new curriculum of
the Greek Ministry of Education, Research and Religious Affairs was introduced there is still an
important proportion of nursery teachers that do not have any experience of PC usage either in
general or for educational purposes. Furthermore, it was found that the level of the knowledge of
PCs that the nursery school teachers have has a positive effect on their stance towards technology
and the perspective of integrating ICTs in the pre-school classes. On the other hand, Oikonomidis
and Zaranis (2010) realised that the pre-school teachers encounter PCs more as a means of exe-
cuting bureaucratic tasks and preparing their teaching rather than as an educational tool that is
used during the educational process. In other words, they perceive PCs as independent devices
without knowing the wider abilities as part of ICTs. These results can be explained mainly by the
limited knowledge of the pre-school teachers for ICT and its usage in the school environment.
Finally, the study by Kolerda, Sarafidou, and Spyridakis (2013) has shown that the vast majority
of studies for the relationship between the Director of the nursery and the ICTs is oriented to the
influence of the Director of the nursery in teaching and application of ICTs in the school unit and
not in the degree of improvement of management skills of himself/herself in ICT towards a pro-
liferative offer throughout the educational community (students, parents, teachers, supervisors).
However, it was found that the need for very good knowledge and familiarity with ICT in the
School Unit Director is immediate and dire. On the other hand, with what might be expected, this
positive predisposition of teachers is not accompanied by relevant educational activity, which is
most evident in the educational workers of the Kindergarten. The existence of the computer does
not imply use (Papadimitriou, 2013) or, as rightly stated by O'Donnell, ICTs were introduced at
school but fail to be part of the classroom (Papadimitriou, 2013).

By reviewing the recent studies it turns out that the nursery teachers modify their perspective and
stance regarding the usage of new technologies in the nursery by passing from the denial and cau-
tious stage to a positive approach. It seems that “the nursery school teachers understand the dy-
namics of technology, understand that their position and role is not in danger and by no means the
dynamics of knowledge does decrease but in contrary the adoption of new mechanisms and pro-
duction methods enhances and stabilizes their position” (Ntinas, 2010, p. 15) What triggered the
choice of this particular research topic was the question of what happens in the specialty of nurse-
ry teachers and the realization, after conversation with colleagues of several specialties, that de-
spite the teachers’ training for the educational utilisation of ITCs, many of them still use the new
technologies as an auxiliary tool; that is either as a presentational and projectional tool or as an
information searching tool, worksheets in word, notes, or tests.

Purpose of this Research — Research Questions

For the above mentioned reasons it is important to explore the opinions and stances of the level of
self-efficacy of the pre-school teachers in Greece in the usage and utilisation of ICTs in the learn-
ing process and nurseries’ administration. To achieve this goal we will seek answers to the fol-
lowing research questions:

1) How does the entrance of ICTS in the administration of the nursery schools affect the opin-
ions of the pre-school teachers for ICTs?

2) How does the utilisation of ICTs in the administration and preparation of teaching affect the
opinions of the pre-school teachers for ICTs?
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3) How does the usage and utilisation of the ICTs in the administration of the nursery schools
relate to the stance of the pre-school teachers for ICTs?

4) How does the usage and utilisation of ICTs in the learning process relate to the level of self-
efficacy of the pre-school teachers?

5) How does the usage and utilisation of ICTs in the learning process relate to the position that
the pre-school teachers hold in the school unit?

Limitations of Research

The sample of the study is not representative, as it is deemed to be small as it focuses on one re-
gion. Therefore it is impossible to extend the results to the general population of nursery teachers.
However, a clear picture of the Greek nursery teachers has been given. For the study of the re-
search questions a quantitative research has been designed. A qualitative methodology could offer
a different perspective to these research questions. In particular, a qualitative approach could
deepen in the subjects under study and give a different dimension to the subject.

Research Methodology

Participants

In this research, the participants were 131 nursery school teachers in the Primary Education Au-
thority in the prefecture of Kavala. The sample of the study comprise of nursery school teachers
and managers of single or multiple teacher nursery schools. We used a simple random sampling
with a representative sample from the whole prefecture of Kavala (equal spread of urban, subur-
ban, and rural areas). The prefecture of Kavala constitutes a representative example of an Educa-
tion Authority since it consists of urban, suburban, and rural areas. The collection of the data
from the general population of the Greek educators was impossible due to the size, cost, available
time, and access inability.

We therefore collected data from a smaller team, which was a subgroup of the general population,
so that the sample can be representative of the studied population (L. Cohen, Manion, & Morri-
son, 2008). In order for the sample to be representative, the determination of the minimum num-
ber of participants was based on the principle that for the detection of a mean difference between
two independent samples we need 64 participants in each group with an estimation error of 5% at
a 95% level of significance (J. Cohen, 1991).

The prefecture’s nursery teachers consisted of women aged 28-56 years old with work experience
of 4-32 years in education. Finally, permission was requested and granted by the Education Au-
thority and the nursery school teachers for conducting the study and their participation in it.

Research Plan

During the conducting of the research we adopted the approach of quantitative study and in par-
ticular the method of comparing the means of two independent groups in order to answer our re-
search questions. We tested the means between the data that were collected from two different
teams of teachers. The first group was comprised of pre-school teachers and the second group
was comprised of pre-school teachers that hold the position of the manager in the nursery school.
The reason behind the choice of the managers as objects of this study was their dual role in the
school unit (teachers but also administrative and educational foremen/forewomen). Another rea-
son for this choice was the responsibilities they bear for the qualitative upgrade and adjustment of
the school unit that they manage to the new data of the educational process. In addition, their be-
liefs and plan of action are of vital importance for the formulation of the general policy that the
school they manage will adopt.
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In particular, we studied whether there is a difference in the mean of the two groups between the
opinions and level of self-efficacy concerning ICTs and the usage-utilisation of ICTs in the teach-
ing and administration of the nursery school. The quantitative approach was chosen by using the
personal preference and the familiarisation of the researcher with it but above all to the goals and
questions that were set. This method was preferred since it is appropriate for the study of ques-
tions that regard the “how” of the phenomena (L. Cohen et al., 2008) and also is an economic
way of collecting and analysing data for both the resources and the time constraints.

Dependent Variables

In the current research the dependent variables are the introduction of ICTs in the administration
of the nursery schools and the usage and utilisation of ICTs in the learning process and admin-
istration.

Independent Variables

In the current research the independent variables are the opinions, the stances, the teachers’ level
of self-efficacy concerning ICTs and the position they hold in the school unit.

Data Collection Tool

As a data collection tool for the quantitative research we chose a questionnaire; such a method is
relatively not expensive and has the ability to collect the answers of a large number of respond-
ents. When creating the questionnaire a serious concern was the type of questions to be asked, the
sequential order of the questions, and the creation of measurement scales. The Likert-type meas-
urement scale was chosen with five possible answers in order to avoid neutral responses. The rea-
son that we chose not to include a neutral answer to the biggest part of the questionnaire was in
order to avoid the accumulation of such responses and thus facilitate the distribution of responses
to negative and positive. The questions were of closed-end type. The design of the questionnaires
was based on the Kartsioti and Roussos questionnaire (2010), which involved the construction of
a psychometric measurement tool for the computer usage by teachers in teaching. The question-
naire was also based on the questionnaire by Kassotakis and Roussos (2006), which involved the
construction of a Greek scale for the self-efficacy in computer use. We made the necessary modi-
fications to make it suitable for the data collection that we wanted. The researcher also borrowed
some ideas by a Vasileiou’s and Mikropoulos’ (2005) similar paper. (See the Appendix for a copy
of the questionnaire.)

Finally, the researcher, by sending a cover letter, informed each teacher quickly and accurately
for the research in which he/she will participate and emphasized the importance of their participa-
tion in order for them to respond responsibly and gave guidance on how the questions should be
answered. Also, special attention was paid to the wording of the questions, with the help of a pilot
research, so that the necessary improvements could be done in order to make it absolutely clear
that the questions are easily understood.

Reliability and Validity

In order for the conclusions that were drawn from the data analysis of the questionnaire to be val-
id, it was necessary that the available data measured precisely the elements of interest and were
directly related to the purpose and questions of the research. This concern was taken seriously
into account during the planning of the questionnaire. So for this purpose we used the apparent
validity of alternative survey methods, which means that an attempt was made to investigate the
extent to which the questionnaire “appears” to measure what it claims to measure.
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For the above mentioned reason, the questionnaire under investigation was distributed to non-
specialist readers and their opinion was asked. This was done because it has been proven, as
Zafeiropoulos (2005) mentions, that “a questionnaire that shows an apparent validity convinces
the respondent for its value, consistency and purpose, therefore it is answered with fewer prob-
lems regarding refusals, resentment of the respondent, etc.” (page 122).

Because the apparent validity appears to be of minor importance in comparison to other forms of
validity (Zafeiropoulos, 2005), an attempt to control the content validity was made so that the
questions meet and adequately describe the content of the phenomenon that the questionnaires
were to investigate. Finally, there was a correlation between the scale we created and a corre-
sponding one measuring similar features (convergent validity). For the above reason, along with
the scale we made, we provided the scale used for a similar study by Kassotakis and Roussos
(2006) and Kartsioti and Roussos (2010).

However, there were some factors that were impossible to control and, therefore, could have
shaken the validity and reliability of the measurements. Therefore, the accuracy of the responses
and the honesty of the respondents cannot be ensured. For this reason and with the help of the
pilot survey we used the internal consistency reliability in order to evaluate the homogeneity of
the scale’s questions. The scale was applied only once; for the responses the Cronbach's alpha
coefficient was used which was a=0.78, with an acceptable limit being a = 0.70. The reliability of
repeated measurements was also used in order to evaluate the stability of the responses. For this
purpose the scale was applied twice to the same person under the same conditions at an interval
of one week and a correlation of the two scores, was calculated which was found to be r = 0.77,
with an acceptable limit of the coefficient (Pearson’s correlation coefficient) to be r= 0.70. Lastly,
the representativeness of the sample is not altered, as there was a very high response rate since
only 3 out of 131 respondents were absent.

Procedure

The conduct of the research was focused on the Kavala prefecture. The population concerning the
investigation was the nursery school teachers of the Primary Education Authority of Kavala. The
procedure adopted for the research consists of the following stages.

a) The first stage, August 2014, was the selection of the sample on which the research was con-
ducted. More on the selection of the sample was mentioned in the previous paragraph.

b) After the creation of the questionnaire, December 2014, and for checking of the apparent valid-
ity, the questionnaires were distributed to non-specialised readers and their opinion was asked,
January 2015.

c¢) After checking of apparent validity done a pilot study, March — April 2015. A pilot study was
conducted in a small portion of the sample. The initial questionnaires were given for trial to seven
trained teachers who could check for errors, ambiguities, etc. Problems such as the wording of the
questions were addressed before the questionnaires were in their final form and ready for distribu-
tion.

d) After the pilot study, distribution of the questionnaires to individuals of the sample, May 2015.
The interviewer, after getting permission from the Education Authority, sent out the question-
naires electronically to nursery schools asking the permission of the nursery school teachers. For
each questionnaire the first page constitutes a cover letter which includes information about the
survey, instructions for completing the questionnaire; it also stresses the importance of the partic-
ipation of the respondent in the survey. This last part was expected to increase the probability of
response from the participants whilst the clear instructions contribute to the validity of the re-
search (Javeau, 2000).
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e) Collection of completed questionnaires, May 2015. Participants were given a deadline of two
weeks to complete the questionnaire which is considered a long enough period so that they don’t
feel pressed to respond. Finally, the researcher collected the completed questionnaires via Google
drive.

Data Processing

The processing of the data obtained was done with the statistical package SPSS v20. In the first
part of the analysis the descriptions of each variable were presented. The data were depicted by
appropriate tables and charts so that the profile of the participants and their responses could be
outlined in order to be easily perceived by the researcher and the reader. Then the data analysis
was conducted by using statistical inference. For each group, the sample averages were calculated
and then for the study of the relationship we applied a T - test for independent samples; however,
we first checked that the data from both groups were drawn from populations that were normally
distributed and had equal variances. The critical value for a two tailed test of statistical signifi-
cance level o = 0.05 and the appropriate degrees of freedom (df) was found and compared to the t
value; then the results were assessed whether they were statistically significant (Emvalotis,
Katsis, & Sideridis, 2006; (Roussos & Tsaousis, 2011). Finally, the conclusions were drawn
based on the data so that the questions set could be answered.

The questionnaires were assigned a serial number and were encoded. The questions were num-
bered for each part of the questionnaire separately and so it was easy to present the results in ta-
bles. The scales (strongly disagree, disagree, neither agree nor disagree, agree, strongly agree,
also, never, rarely, more than once a month, more than once a week, every day and too much,
enough, a bit , not at all) received the following values: strongly disagree = 1, disagree = 2 neither
agree nor disagree = 3, agree = 4, strongly agree = 5. The next scale was never = 0, rarely =1,
more than once a month= 2, more than once a week = 3, every day = 4 and respectively too much
=4, alot =3 Fairly =2 Bit=1 None = 0.

By using these scales, the frequencies of responses and the average of responses were calculated
(Javeau, 2000). To facilitate the processing, the data from the questionnaires were encoded. Then
we created a worksheet with the encoded data in which each row corresponded to an individual
questionnaire (participant) and each column to a question or sub-question.

Results of the Questionnaires’ Processing

Results of the Demographics of the Questionnaires

The sample of the survey consisted of 128 teachers. Their average age was 43.68 with standard
deviation of 6.86. The whole sample was consisted of women. Concerning the level of their stud-
ies, as shown in the diagram in Figure 1, the majority of the participants (82.98%) have a second
degree and 17.02% are master’s holders.
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100

Percent

Second Degree MSc or MA

Figure 1. Diagram of the distribution of the survey respondents
with respect to their level of studies

Regarding the educational experience of the teachers, the average employment experience was

16.07 with a standard deviation of 6.85. In addition, 43.8% hold managerial positions (Head /
Director) and 56.2% do not, as shown in the diagram in Figure 2.

60—

Percent

Teacher with Director position

Teacher

Figure 2. Diagram of the distribution of the survey respondents
with respect to the position they hold in their service

Regarding the area of the school 42.19% of the schools are in urban areas, 33.59% are in subur-
ban and 24.22% are in rural areas, as shown in the graph in Figure 3.
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B Urban area
H suburban area
O rular area

Figure 3. Pie chart of the survey respondents with respect to the school’s area

Analysis of the Responses with Respect to the Position They
Hold (Administrative or Otherwise) in the Nursery School
Compared to the Components of Research

The components of the survey are:

e  Entry of ICTs in the management of the nursery schools,

e  Utilization of ICTs in the management and preparation of the teaching practice,

e Investigation of the stance of the participants towards the use and utilisation of ICTs in
the management of nursery schools,

* Investigation of the self-efficacy of the teachers in the use and exploitation of ICTs in the
learning process,

* Investigation of the extent of use and exploitation of ICTs in the learning process of a
nursery school.

All the above are components of the study “investigation of the opinions, stances, and the level of
self-efficacy in ICTs of the Greek nursery school teachers in the usage and the utilisation of ICTs
in the learning process and the administration of nurseries.” The position that the teachers held
(administrative or not) was studied in relation to the components of the research: introduction of
ICTs in the management of nursery schools, usage of ICTs in the management and preparation of
teaching, investigation of the stances of the participants in the usage and utilisation of ICTs in the
management of nursery schools, the exploration of the self-efficacy of teachers in the use and
utilisation of ICTs in the learning process, and finally to investigate the degree of use and utilisa-
tion of ICTs in the learning process of a nursery school.

Relationship between the Opinions of Nursery School Teachers
in the Introduction of ICTs in the Management of Nursery
Schools and the Position (Administrative or Not) They Hold

To investigate the relationship between the position and the opinions in the introduction of ICTs
in the management of nursery schools the data were analysed by using the T - test for independ-
ent samples (administrative position, not an administrative position). The results showed statisti-
cally significant differences in the position of nursery school teachers regarding the opinions in
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the introduction of the ICTs in the management t(126) = 3.496, p <0,05, with holders of a man-
agement position (M= 1.7903, SD = 0.199) to consider more positive opinions in the introduction

of ICTs in the management of nursery schools than teachers with no managerial positions (M =
1.6610, SD = 0.214).

Relationship between the Opinions of Preschool Teachers for
the Utilisation of ICTs in the Management and Preparation of
Teaching and the Position They Hold (Administrative or Not)

To investigate the relationship between the positions the teachers hold and their opinion for the
utilisation of ICTs in the management and preparation of teaching, the analysis was conducted by
using the T - test for independent samples (administrative position, not an administrative posi-
tion). The results showed statistically significant differences regarding the position of pre-school
teachers and the use and the utilisation of ICTs in the management and preparation of teaching
t(113,025) = 5.509, p <0,05, with holders of management positions (M= 2.5921, SD = 0.463) uti-
lising ICTs more in the management and preparation of teaching, utilisation of e-mail tools, text
editors, management information systems for the logistics of the nursery school and educational
software, electronic encyclopaedias, search engines and tools for the preparation of teaching than
teachers with no management position (M= 1.8859, SD = 0.867).

Relationship between the Stances of Preschool Teachers in the
Use and Utilisation of ICTs in the Management of Nursery
Schools and the Position They Hold (Administrative or Not)

To investigate the relationship between the position and stances of pre-school teachers in the use
and utilisation of ICTs in the management of nursery schools the analysis was conducted by using
the T - test for independent samples (administrative position, not an administrative position). The
results showed statistically significant differences regarding the position and the stances of pre-
school teachers in the use and utilisation of the ICTs in the management of nursery schools
t(114,538) = 3,806, p <0,05, with holders of management positions (M = 2.5561, SD = 0.424)
having a positive attitude towards the use and utilisation of the ICTs in the management of nurse-
ry schools, using and utilising e-mail tools, text editors and management information systems for
the logistics of the nursery school in comparison to teachers with no managerial positions ( M=
2.1488, SD = 0.771).

Relationship between the Level of the Self-efficacy of Preschool
Teachers to the Use and Utilisation of ICTs in the Learning
Process and the Position They Hold (Administrative or Not)

To investigate the relationship between the position and the level of the self-efficacy of preschool
teachers to the use and utilisation of the ICTs in the learning process the analysis was conducted
by using the T - test for independent samples (administrative position, not an administrative posi-
tion). The results showed no statistically significant differences in the position of preschool
teachers and the degree of their self-efficacy to the use and utilisation of ICTs in the learning pro-
cess, with both having a very high degree of self-efficacy in the use and utilisation of educational
software, electronic encyclopaedias, search engines, presentational tools, and tools for the learn-
ing process.

42



Goumas, Symeonidis, & Salonidis

Relationship between the Degree of Use and Utilisation of ICTs
in the Learning Process by Preschool Teachers and the Position
They Hold (Administrative or Not)

To investigate the relationship between the position and the degree of use and utilisation of ICTs
in the learning process by preschool teachers the analysis was conducted by using the T - test for
independent samples (administrative position, not an administrative position). The results showed
statistically significant differences in the position of preschool teachers and the degree of use and
utilisation of ICTs in the learning process t(122,342) = 4.202, p <0,05, with holders of manage-
ment position (M= 2.7668, SD = 0.586) having a higher degree of use and utilisation of ICTs in
the learning process, using and utilising educational software’s, electronic encyclopaedias, search
engines, presentational tools and tools for learning process than teachers with no management
position (M= 2.2110, SD = 0.904).

Conclusions

The basic conclusions of the current research are focusing on the following.

One of the main goals of this research was the investigation between the opinions of pre-school
teachers for the introduction of ICTs in the management of the nursery schools and the position
(managerial or not) that they hold in the school unit.

The research showed that the teachers that hold a managerial position have a more positive opin-
ion for the introduction of ICTs in the management of the nursery schools. Also, the investigation
of the relationship between the opinions of the pre-school teachers for the utilisation of ICTs in
the management and the preparation of teaching and the position (managerial or not) the teachers
have in the school unit has shown that the teachers that have a managerial position utilise ICTs in
the management and preparation of teaching more by using mail tools, text editors, logistics for
the managerial support of the nursery school and the educational software, electronic encyclopae-
dias, search machines and tools for the preparation of teaching.

The investigation of the relationship between the stance of the pre-school teachers in the use and
utilisation of ICTs in the management of the nursery schools and the position (managerial or not)
that they have in the school unit has shown that the teachers that have a managerial position have
more positive stance in the use and utilisation of ICTs in the management of the nursery schools
by using and utilising mail tools, text editors, logistics for the managerial support of the nursery
school. Regarding the investigation of the relationship between the level of self-efficacy of the
pre-school teachers in the use and utilisation of ICTs in the learning process and the position
(managerial or not) that the teachers have in the school unit, the research has shown that both
groups have a very high level of self-efficacy in the use and utilisation of the education software,
electronic encyclopaedias, search engines, presentational tools and tools used for the learning
process.

Lastly, the investigation of the degree of the usage and utilisation of ICTs in the learning proce-
dure by pre-school teachers and the position (managerial or not) that they hold in the school unit
has shown that the teachers that hold a managerial position also have a higher degree in the usage
and utilisation of ICTs in the learning process by using and utilising educational software, elec-
tronic encyclopaedias, search engines, presentational tool and tools that help in the learning pro-
cess.
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Discussion of the Results

In the sensitive area of education, where all society’s hopes for progress and development are
reflected, the qualitative upgrade of the educational system is the desideratum.

The Ministry of Education, by understanding the needs and responding to the requirements of the
Lisbon Treaty, organized and ran teachers’ trainings in new technologies with the main goal of
the trainings being for the trainees to understand the conditions and the abilities of the pedagogi-
cal utilisation of ICTs in education for the upgrade in the educational procedure and learning and
that the teachers can use the abilities offered by ICTs effectively for their active participation of
the educators and the students in learning progress. In addition, the teachers should obtain the
total supervision for the current educational software and the current general and specific tools
(internet, word editor, excel spreadsheets) so that they can utilise the introduction of ICTs in the
educational practice. Furthermore, they have to be in position to use educational software which
is specific to their specialty, general or specific tools, to realize the importance and the role of the
educational activity for the application of ICTs in the classroom and also to understand the prin-
ciples of the design of an educational activity so that they can introduce it to the educational prac-
tice. Lastly they should be able to recognize the basic principles of organization and management
of ICTs in the classroom.

The current research has shown the same as the record of recent surveys, that the pre-school
teachers amend their opinions and stances regarding the usage of new technologies in the nursery
school by going through the phase of denial and cautiousness to a positive approach. It seems that
the nursery school teachers understand the dynamics of technology, understand that their position
and their role is not threatened and that under no circumstances the dynamics of their knowledge
it’s belittled; on the contrary, with the adoption of new mechanisms and processes it is strength-
ened and stabilized. However, a slight precedence to such development there is for the teachers
of pre-school education that hold a managerial position. Lastly, the results of the current research
have brought to the surface a very interesting topic which is that of the educational support of the
effort of the teachers to utilise ICTs in teaching, by introducing a framework of educational sup-
port at the level of the Educational Authority by institutionalising appropriately trained teachers
who will induce responsibility in the education leadership of their colleagues and the embedding
of ICTs in the educational process.
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Appendix

OQUESTIONNAIRE

School area

Urban O

Suburban 0

Rural 0

A. DEMOGRAPHICS

1. Gender: Male 0 Female [
2. Age:

3. Years in total in education service:
4. Position you hold in kindergarten are working:

[J Administrative position (Head / Director)
[J Non-management position (Teacher)

5. Qualifications / Knowledge Level:
O Bachelors Degree
O Second Bachelors Degree

[1 Master Title
[1 Doctoral Title

B. INTRODUCTION OF ICT IN ADMINISTRATION OF KINDERGARTENS

1. Do you have computer knowledge?
1YES
[INO

2. If you have knowledge of computer, note:
a. Participation in training seminars
b. self-education

3. Do you use a computer in the classroom?
[1YES
[1 NO

4. For which activity are you using ICT to conduct administrative work in your nursery? (Note
which of these apply).

Email

Typing - Printing documents

Update on interactive portal (my school)
Computerization of School

Electronic Protocol

o |0 |o e
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5. Have you received some kind of training in new technologies?

[JYES
[0 NO

6. Note the operator who conducted your training in new technologies.

University / Technological Institute

Ministry of Education

Municipality (City / Region)

School Director / Teachers' Association

7. Do you agree that education in information and communication technologies should be contin-

uous?

[JYES
0ONO

8. Which of the following reasons do you think that make education in information and commu-

nication technologies continued?

a. Greater familiarity with computer
b. The constant evolution of technology
c. Utilization of Computer in Teaching

d. Strengthening of professional qualifications

9. How necessary is training in the use of new technologies?

Very Much

Usually

Sometimes

Seldom

No, never

10. How necessary is training in the use of new technologies in connection with your teaching

subject?

Very Much Usually Sometimes Seldom No, never
11. What extent do you think that training met your training needs?

Very Much Usually Sometimes Seldom No, never

12. Did you make use and to what extent the knowledge acquired from the trainings in everyday
practice in kindergarten?

Very Much

Usually

Sometimes

Seldom

No, never
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13. How often do you think that training in ICT should be done?
Annual Every two years Every four years

14. What time period do you consider that a training program for the use of ICT in the learning
process should have?

Short duration Average length Long
(up to 60 hours) (120- 180 hours) (300-500 hours)

15. Which form do you wish to have for your service training?

a. Educational workshops
b. Intensive Seminars
C. Long training programs

16. If you have not received a training on the ICT, which of the following is the main reason?

a. Training didn’t gave importance to the specific issue

b. Failure to follow training (lack of time, transition
difficulties, family responsibilities)

C. Monitoring training programs is a "waste of time"

d. The "ICT" does not concern me as a matter of train-
ing

C. USE OF ICT IN ADMINISTRATION OF KINDERGARTENS

1. How often do you use the computer to the kindergarten for administrative actions?

Very Much Usually Sometimes Seldom No, never

2. Do you agree that information and communication technologies should be used in the admin-
istration of the kindergarten ?

[0 YES
[INO
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3. What extent do you agree that the use of computer management is necessary:

Very Much

Usually

Sometimes

Seldom

No, never

4. How often do you use new technologies in kindergarten for each of the following cases of

administrative actions?

Very
Much

Usually

Sometimes

Seldom

No, never

File management

Contact (e-mail)

Typing - printing docu-

ments

Update on interactive por-

tal (my school)

Computerization of school

Electronic Protocol

5. Are you reviewing the introduction of the ICT in the administration of kindergarten ?

Very Much

Usually

Sometimes

Seldom

No, never

D. INVESTIGATION OF STAGING OF PARTICIPANTS IN THE ADMINISTRATIVE

PROCEDURE KINDERGARTENS

1. To what extent do you consider that the use of ICT contributes to the efficient running of the
administrative work in your nursery?

Very Much

Usually

Sometimes

Seldom

No, never

2. For which of the following reasons do you believe that it is necessary to use ICT in the effi-

cient running of the administrative work in your nursery?

a. Time Saving
b. Ability to better Organization
c. Cost Reduction
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3. What extent do you consider that you are satisfied from your existing technical equipment re-
garding the use of ICT in the efficient running of the administrative work in your nursery?

Very Much Usually Sometimes Seldom

No, never

4. In which of the following areas / activities related to the administrative work in your nursery,

the use of ICT contributes more?

Much

Very Usually Sometimes

Seldom No, nev-
er

a. | The stream-lining of
administrative func-
tions

b. | The easier and more
friendly to the user
management of
standardized man-
agement procedures

c. The faster and easi-
er communication
between schools

d. | The transparency of
administrative ac-
tions

E. LOOKING INTO THE SELF-EFFICACY OF TEACHERS IN THE USE AND EX-

PLOITATION OF ICT IN THE LEARNING PROCESS.

In the table below please circle one of the numbers 1-5, where 1 = strongly disagree, 2 = disagree,

3 = neither agree nor disagree, 4 = agree, 5 = strongly agree.

I feel that I can:

Organize files stored on the computer in folders 2 3 4 5
Write a text on the computer 2 3 4 5
Handle objects (such as buttons, icons, windows, scroll bars, 2 3 45
menus, drop-down lists, etc.) with ease

Make changes to print a file in terms of printing quality, the 2 3 45
number of pages, number of copies, print specific pages etc.

Face simple problems (for example, to connect a device that 2 3 45
has been disconnected, install a printer, etc.) on the computer

Format a text document (eg, to change the size, font color, par- 2 3 4 5
agraph formatting, etc.) in the P/C

Download and read the attachments containing an email 2 3 45
Forward to other recipients an email message that I received 2 3 45
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Search for information on a topic on the Internet (Internet) us- 1 2 3 45
ing search engines
Download a file from the Internet (Internet) 1 2 3 4 5

F. LOOKING INTO THE DEGREE OF USE AND DEVELOPMENT OF ICT IN LEARN-
ING PROCESS OF A KINDERGARTEN

1. How often do you use the computer in the learning process?

Very Much Usually Sometimes Seldom No, never

2. Do you agree that information and communication technologies should be used in kindergar-
ten?

T YES

[INO

3. What extent do you agree that it is necessary the use of the computer in your teaching?

Very Much Usually Sometimes Seldom No, never

4. If you agree to the use of ICT in Kindergarten, note the extent to which you agree that new
technologies can be used in each of the following cases:

Very Much Usually Sometimes Seldom No,
never

File management
Contact (e-mail)

In teaching (general)
Update of the teacher

5. If you disagree with the use of ICT in Kindergarten, note the reason why this is the case for
you:

I do not consider their use necessary

There are not given instructions on the use of ICT in the curriculum

Requiring additional time for their use

I feel insecure in relation to the use of ICT in Kindergarten
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6. Methods and frequency of use of the computer from the educator for the preparation of teach-
ing:

Very Usually | Sometimes | Seldom | No, never
Much

In the Internet to find infor-
mation and teaching material
(Visiting blogs, wikis)
Educational software of the
Pedagogical Institute
Electronic libraries for finding
information

Text processors (Word) for
course notes

Spreadsheets (Excel) for ac-
tivities

PowerPoint for presentations

Multimedia, video, photos,

Online collaborative tools
(example: Wikipedia)
Graphics, audiovisual materi-
al (eg video, DVD, Youtube)

7. Methods and frequency of computer use by the teacher for teaching:

Very | Usually Sometimes Seldom | No, nev-
Much er

For finding information on the
Internet (Visiting blogs, wikis)
For teaching subjects (Lan-
guage, Mathematics, B. Sci-
ences, etc.) with appropriate
internet educational software
For teaching subjects (Lan-
guage, Mathematics, B. Sci-
ences, etc.) with original edu-
cational software that the
teacher prepares
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For training programs drawn
up during the year (environ-
mental, health education, cul-
ture, etc.) using the appropriate
generic software (Word, Ex-
cel, PowerPoint)

For training programs drawn
up during the year (environ-
mental, health education, cul-
ture, etc.) with original educa-
tional software that the teacher
prepares

For activities with children's
activities (e.g., by presenting
scanned paintings of children)
For educational activities with
software that the children
bring in storage media (cd-
rom, dvd, flash memory, etc.)
Recreation (games, painting,
music, etc.)

To use graphics and audiovis-
ual material (eg video, DVD
and YouTube)

For using email

8. For which learning areas of the new curriculum for the kindergarten and how often do you use
the computer?

Very | Usually Sometimes Seldom | No, nev-
Much er

For language courses

For math class

For the course of Environ-
mental Education

For the course of Aesthetic
Education

For the Health Education
course

9. Would you assess positively the use of ICT in the learning process of kindergartens?

Very Much Usually Sometimes Seldom No, never
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Abstract

As a result of the rapid development of Information and Communication Technology (ICT) and
the growing interest in Internet-based tools for language classroom, it has become a pressing need
for educators to locate, evaluate and select the most appropriate language-learning digital re-
sources that foster more communicative and meaningful learning processes. Hence, this paper
describes a mixed research project that, on the first hand, aimed at proposing a Checklist for eval-
uating language websites built on the principles of the Communicative Approach, and on the
second hand, sought to strengthen the teachers’ Knowing-how-to-do skill as part of their digital
competence. To achieve these goals, a four-phase research procedure was followed that included
reviewing relevant literature and administering qualitative and quantitative research methods to
participants (i.e., language teachers, an expert in the Computer-Assisted Language Learning
(CALL) field and a college professor) in order to gain insights into problematic issues and, there-
after, to contribute to the creation and validation of the Checklist model and the Study Guide. The
findings revealed that: (a) evaluating language websites leads to the enhancement of the teachers’
practical skills and their knowledge of the technological language; and (b) having an assessment
instrument allows educators to choose the materials that best meet their communicative teaching
purposes.

Keywords: Language-learning website, communicative approach, CALL evaluation, checklist,
digital competence, knowing-how-to-do
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Checklist for Evaluating Language-Learning Websites Based on the Communicative Approach

by, in the education realm, especially in the language teaching and learning context, the integra-
tion of the Internet as a supporting pedagogical means has brought new and innovating opportuni-
ties for students to encounter an endless number of authentic and motivating materials, to engage
with subject content, to interact in real-time and exchange meanings with people from other cul-
tures, and to become autonomous, intercultural and collaborative learners (Warschauer, Shetzer,
& Meloni, 2000). These positive effects have been highly appreciated by language teachers seek-
ing to approach pupils in a more innovative and meaningful learning environment beyond the
traditional four-wall classroom, where free-access online resources such as language websites
have become an increasingly appealing option to achieve this goal.

However, it should also be noted that when resorting to websites for enhancing language learning
outcomes, teachers must be aware of its limitations in regards to its internal architecture and its
implications on a certain language teaching approach. Thus, in the first place, its possibilities of
engaging users in real communicative exchanges appear to be slightly minor, unlike e-learning
spaces (e.g., Blackboard, WebCT) that are capable of simultaneously providing a multiplicity of
management, communication and interaction features. Therefore, websites may exhibit some
difficulties in terms of: (a) integrating asynchronous and synchronous communication tools that
facilitate spontaneous language production; (b) centering more on discourse, contexts and culture
rather than solely focusing on forms; and (¢) giving less limited feedback that surpasses the au-
tomatic treatment of errors (Cruz, 2003; E. Fernandez, 2007; Garcia, 2000; Kartal, 2005; Lozano
& Ruiz Campillo, 2009; Magnusdottir, 2010; Torat, 2000).

Consequently, the majority of websites tend to present language grounded on a behaviorist ap-
proach, by promoting deductive grammar explanations as well as structuralist and audio-lingual
exercises (e.g., multiple-choice and close-ended questions, true or false items, and fill in the
blank, drills) that do not account for the authentic use of the target language. This has been main-
ly facilitated by the ease, attractiveness and immediate feedback delivery that authoring programs
such as Hot-Potatoes and WebPractest commonly offered to create language content (Cruz, 2002;
Kartal, 2005; Magnusdottir, 2010), which in turn has led to a significant increase and never-
ending supply of free-access websites that do not necessarily guarantee its overall quality and
pedagogical potential.

Hence, and unlike what everyone might think, web-based teaching undeniably constitutes a diffi-
cult and demanding task for educators, as they might probably do not know to what extent web-
sites support an effective communicative language learning process and which sites to choose
from the wide array of possibilities offered by the Internet (Hassan & Fakulti, 2011; Son, 2005;
Susser, 2001; Yang & Chan, 2008). This is the reason why teachers need to be discerning and
thoughtful when deciding on the most reliable, practical and valid online resources, which should
be ideally built on the principles of a teaching approach that encourages free and creative expres-
sion of the target language in realistic communicative contexts.

In this sense, as 21st century citizens, educators are being asked to acquire the Knowing-how-to-
do skill as part of their Digital Competence (European Parliament and European Council, 2007)
to be able to evaluate the instructional purposes and language teaching objectives of any online
resource just before taking it to the class (Hubbard, 2006; Nomdedeu, n.d.). Thus, the need arises
for a website evaluation model (Checklist) that initially guides them to efficiently find and judge
the overall appropriateness of any language site in terms of its technical and pedagogical (i.e.,
learning potential driven by the Communicative Approach) properties and capacities, so that they
gradually gain expertise in this field while growing in their Knowing-how-to-do skill, as it is the
case of the target population that participated in this study.

Therefore, with the purpose of addressing this issue, the present paper follows this general struc-
ture: first, it situates the reader in the literature review section that encompasses topics such as
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website, the Communicative Approach, CALL evaluation and Digital Competence, and then it
displays the four-phase methodology used to conduct this research along with the findings, dis-
cussion and conclusion sections.

Approaches to Language-Learning Website Evaluation

The increasing implementation of websites to supplement language learning instruction has driv-
en teachers and researchers to undertake the task of evaluating its value, effectiveness and quality.
The growing literature in this field has provided multiple checklists models that encompass a
global set of features related to the interface and aesthetics of the site, its functionality, usability,
efficiency, navigation, reliability, authority, unity and some other technical elements that facili-
tate users’ experience when surfing online and which should be reflected in general types of sites.
Additionally, a few of these checklist proposals integrate a pedagogical dimension, but mostly
focus on measuring linguistic variables that include controlled practice exercises of receptive
language skills, grammar explanations, vocabulary lists, drilling, as well as aspects comprising
instruction delivery, learning objectives, target audience and the difficulty level of exercises. Ta-
ble 1 shows a brief description of some of these models.

It is important to indicate that evaluating a language website is not just a matter of judging its
general layout and the elements that solely enhance learners’ linguistic competence; it should also
attempt to look for those features that promote a more authentic and creative use of the target
language. Thus, autonomy, language contextualization, integration of the four language skills,
interculturality, interaction and evaluation (Cruz, 2002; Hita, 2004; Higueras, 2010; Luzén &
Soria, 1999; Richards & Rodgers, 1986) become principles capable of promoting within website
communicative language-learning processes directly dependent on the level of capacities and
functionalities these kinds of online resources possess. Moreover, these evaluation models focus
specifically on the sites’ intrinsic properties but are not concerned with, for example, what learn-
ers will be able to do, in terms of language learning cognitive processes, when surfing its con-
tents.

Table 1: Existing evaluation criteria for websites and online materials

Author(s) Evaluation Criteria
1. Authority
2. Genealogy or origin of the source
3. Scope and treatment (purpose, coverage, currency and methods of revision, ac-
Stoker & curacy, objectivity, audience)
Cooke (1994) | 4. Format
5. Arrangement
6. Technical considerations
7. Price and availability
8. User support
1. Functionality and usability
s 2. Technicgl and aesthetic feamres o . .
3. Pedagogical and psychological features (motivation capacity to be attractive and
(1999) . : : \ e o
interesting, adaptation to users’ characteristics and needs, didactic resources po-
tentiality, self-learning and initiative encouragement)
1. Identification of the material (recipients of the information, level of activities,
Lazaro & learning objectives in relation to the content, timing, index and required skills)
Fernandez 2. Authorship
(2000) 3. Navigation
4. Interface
5. Functionality and usability
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Author(s)

Evaluation Criteria

Son (2005)

el AR i

. Interactivity

. Feedback

. Multimedia

. Communication (Bidirectional communication among learners)
. Integration of the online material into the curriculum

Purpose

Accuracy

Currency

Authority

Loading speed

Usefulness (convenient information and language activities)
Organization

Navigation

Reliability

Authenticity (language learning authentic materials)

Aly
(2008)

Authority

Purpose

Coverage

Currency

Objectivity

Accuracy

Technical aspects

Usefulness for EFL Teachers and Students (usefulness and helpfulness in devel-
oping learners’ four language skills, grammar, vocabulary and pronunciation)

Higueras
(2010)

Technical aspects

Reaping the benefits given by the online environment
Profitability of internet access

Reliability

Amount of information provided for the teacher and student

Kartal &
Uzun (2010)

Physical characteristics

Contextual characteristics (features of the site content such as testing tools,
software, lesson plans, exercises)

Pedagogical characteristics (features that contribute to the learning and
teaching process)

Liu, G., Liu,
Z., & Hwang,
(2011)

Web usability
Learning materials
Functionality of assisting language learning (offers multi-channel and hypermg
promoting language learning),

Technology integration (inclusion of technological resources to enhance the webs
its users)

Therefore, the present study contributes to the literature of language website evaluation by
providing a multidimensional checklist based upon the theoretical framework of the Communica-
tive Approach, which, additionally, seeks to augment the teachers’ sense of self-confidence and
critical thinking when selecting the language sites that best match their language teaching purpos-

€s.

Theoretical Framework

This research study was guided by a review of relevant scholarly literature on the topics of Web-
site, Communicative Approach in virtual environments, CALL evaluation and Digital Compe-
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tence. The contributions given by the authors provided background information to support the
construction of the Checklist model and the Study Guide derived from this project.

Website

The large supply of available free-access online resources has become, in recent years, an increas-
ing trend in language education. Specifically, Websites, as innovative digital settings and as part
of new technology, have been highly recommended and used to supplement and enhance lan-
guage learning. Authors such as E. Fernandez (2007) have defined these resources as a collection
of webpages interrelated to each other by hyperlinks hosted in a same URL (Uniform Resource
Locator) that are created for specific purposes (Garcia, 2000; Higueras, 2010; Marques, 1999;
Nomdedeu, n.d.); in this case, for promoting language learning practices by including several
activities, exercises, links and extra tools (Mangenot, 1998). In relation to this, it is important to
clarify that Websites or Sites are not the equivalent of Webpages (Codina, 2000; Higueras, 2010)
since, unlike what people might commonly think, these latter consist of a single page information
or document contained within a website, characterized for being written in a HTML (HyperText
Markup Language) format (E. Fernandez, 2007) that enables hypertextuality and hypermedia
(Rodriguez, 2004) to take place.

Thus, the technological potential of Websites and what make them suitable supporting instruc-
tional materials come from its internal architecture design that encompasses useful features such
as Hypertext, Multimedia, Hypermedia and Interactivity (Area, 2009). First of all, Hypertext re-
fers to a non-linear system of interconnected documents that allow users to decide on the path-
ways to follow through the site. Multimedia integrates several forms of information content such
as text, audio, graphics and animations. On the other hand, Hypermedia is related to the combina-
tion of hypertext and multimedia used for instruction, entertainment and information manage-
ment. And finally, Interactivity comprises the possibility for users to receive any kind of automat-
ic feedback as a response of a given action.

Apart from these elements, if the aim is to maximize the user’s experience when surfing a quality
site, it should also provide: (a) an easy accessible and intuitive interface design that encompasses
attractive and motivating colors, illustrative, explanatory or decorative images, icons as well as
frames that enable the site to be divided into independent areas; (b) an efficient and understanda-
ble navigation system design (i.e., dropdown menus, toolbars, sidebars, etc.); and (c) a tree design
structure that hierarchically indicates the site’s content in order to simplify the browsing paths
(Calero, cited by Garcia, 2000). These attributes directly affect users’ disposition towards learn-
ing a target language as they make websites more user-friendly, appealing and reliable environ-
ments, just as has been considered by authors such as Aly (2008), Higueras (2010), Kartal and
Uzun (2010), Lazaro and Fernandez (2000), Marqueés (1999), and Stoker and Cooke (1994), who
were presented in the previous section.

Finally, it is worth noting that websites can be classified in relation to its general structure, hyper-
link patterns and the editors’ purposes (Area, 2009; Gonzalo, 2006; E. Fernandez, 2007; Marqugs,
1999; Nomdedeu, n.d.). In this sense, when browsing the net, users might encounter: search en-
gines created to crawl, index and search for online information; web directories of categorized
webpages interconnected by hyperlinks; corporate sites of commercial nature with a limited
number of links to other sites; hosting services where several websites are housed (Gonzalo,
2006); personal sites designed to display the editor’s curriculum; and finally, sites for education,
specifically created to facilitate learning and provide didactic resources (Marqués, 1999). This
latter, within the language teaching context, consists primary of a series of linguistic exercises
that take advantage of hypertextuality, multimedia and interactivity elements to promote language
practice (Cruz, 2004), also known as “self-access CALL materials” (Mishan, 2013) intended for
independent study and as a complement to classwork (Chuo & Kung, 2002).
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The Communicative Approach in Virtual Environments

In the present research study, the Communicative Approach will be considered as the theory of
language learning that advocates for the development of the communicative competence by
which students are able to use the target language appropriately and effectively in real communi-
cation contexts. To accomplish this goal, authors such as Canale and Swain (1980), Chamorro
(2009), Higueras (2010), Hita (2004), Luzon and Soria (1999), Melero (2004), Richards and
Rodgers (1986), have pointed out that language education should meet fundamental communica-
tive principles such as: (a) place students at the center of the process to allow them greater auton-
omy; (b) encourage exchange and negotiation of meanings; (c) foster interaction and the integra-
tion of the four language skills; (d) make emphasis on learning and its formative assessment; and
(e) always contextualize the language.

In this regard, and with the growing interest in technology potentials, online resources have been
considered instructional materials par excellence to meet the above principles (Adell, 1995; Cruz
2002; Higueras, 2010). Thus, for example, language websites are capable of promoting to a great-
er or lesser extent the communicative and meaningful use of the target language by integrating
the following properties.

On the first hand, there is the Hypertextuality that allows language learners to manage the site’s
content and choose the order of discourse; an action that activates their rational thinking by favor-
ing the interconnection between prior and present knowledge and, consequently, arousing their
capacity for reflection, analysis and interpretation (Cruz, 2002). One of its greatest advantages is
that it gives students the choice to take different pathways in relation to their interests, communi-
cative needs, learning styles and pace as well as their language level, a feature that promotes an
active and more autonomous role rather than a passive stance (Higueras, 2010; Mao & Kung,
2001).

Besides, hypertext websites enables users to gradually approach and explore new cultures where
the linguistic component is embedded into the cultural one and vice versa (Garcia, 2000), so that
by practicing the target language they are able to conduct intercultural exchanges and understand-
ing (Luzén & Soria, 1999).

Then, there is the Multimedia that favors knowledge contextualization (Cruz, 2002; Higueras,
2010; Luzon & Soria, 1999), enables practice on receptive language skills (Caridad, 2008), poten-
tiates understanding by simultaneously activating perception senses, and boosts motivation to
learning (Mao & Kung, 2001). Moreover, it not only encourages unidirectional communication
(i.e., user-machine) but also interaction among users and provides a vast amount of authentic
(Cruz, 2002) or pseudo-authentic materials that enhance the website’s attractiveness and the stu-
dents’ engagement.

For its part, the Hypermedia promotes learning-by-doing in which students are given the possibil-
ity to interact with different multimodal presentations (e.g., text, audio, animation, videos, etc.) as
it immerses them in a living and dynamic context where language is embedded in culture, so that
they can learn within an enriched environment of diverse communicative situations (Cruz, 2002;
Liu, 1994). Additionally, it involves learners in an active role whereby through linking and ma-
nipulating images, text and videos they become creative users and strengthen their language skills
while being motivated to solve specific tasks.

There is also the Interactivity, commonly understood in terms of unidirectionality, by which the
communicative exchange between user and machine places the student in the role of a transmitter
and receiver (Haack, cited by Caridad, 2008; Marques, cited by Higueras, 2010; Mantilla, n.d.),
constituting a basic level of interaction. However, owing to the internal design limitations of most
websites, bidirectionality (i.e., user-user), and thus authentic communication, cannot be easily
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achieved, being the reason why it is advisable that sites link users to external resources or at least,
propose a series of activities to be conducted in a face-to-face classroom setting.

In addition to the above, interactivity has been as well defined in relation to the feedback provid-
ed by websites as a response to learners’ input after solving any language exercise or activity.
Commonly, language sites offer an automatic close-ended feedback that confirms whether an
answer is right or wrong by matching it with predetermined patterns (Caridad, 2008) or giving
short explanations. This is what make sites good at strengthening receptive skills through the
integration of controlled practice exercises but unable to provide a more flexible feedback system
that comprises productive language skills as, unlike e-Learning environments, they would require
having an online tutor to guide the learning process (S. Fernandez, 1988). Furthermore, despite
the feedback immediacy and its possibility of stimulating students’ self-correction (Lobin &
Raosler, 2012), the errors treatment is still very limited and does not account for learners’ ability to
communicate in the target language.

Finally, there are the CMC (Computer-Mediated Communication) fools that represent essential
resources to foster effective exchange of meanings and language practice, as they encompass
synchronous and asynchronous communication. Thus, the former enables real-time interpersonal
communicative exchanges and collaboration among users, encouraged by the implementation of
chats, audio-conferencing, instant messaging, among other services that contribute to enhancing
learning motivation, the integration of the four language skills and the promotion of collaborative
learning and group work (Cruz, 2002; Garcia, 2000). On the other hand, the latter allows the
transmission and interchange of information over a period of time via e-mail, listservs, discussion
boards, and so forth. These tools encourage students to focus on revising the formal aspects of
their messages (i.e., grammatical correctness), the discourse order, the needed vocabulary and the
sociolinguistic competence (Rodriguez, 2004), with the aim of gaining self-awareness on the
accuracy of the language.

It is worth noting that both these types of online communication tools, especially the synchronous
one, are particularly favored in an e-Learning environment (Luzon & Soria, 1999) due to its in-
trinsic architecture supported by learning management systems and a wide range of applications,
which, unlike language websites, do promote to a higher extent personal telematic communica-
tions and thus authentic contexts to perform communicative activities.

CALL Evaluation

With the advent of the Internet and its implications in the language teaching and learning context,
educators are compelled to possess knowledge and expertise in the CALL field. It involves ac-
quiring practical skills to implement several online materials (e.g., websites) as well as the ability
to take a critical and reflective stance for evaluating them in the light of their privileged language
teaching approach. This is why, during the past years, researchers and teachers have provided
several evaluation proposals in the form of methodological frameworks (Chapelle, 2001; Hub-
bard, 1996; Plass, 1998), surveys (Hubbard, 2003; Knowles, 1992; Robb & Susser 2000), check-
lists (Chapelle, 2001; Cruz, 2002; Higueras, 2010; Hubbard, 2006; Lazaro & Fernandez, 2000;
Marques, 1999; Son, 2005; etc.) and some other assessing methods to alleviate the language
teachers’ complex and time-consuming labor of judging the learning potential of any virtual envi-
ronment.

In this sense, CALL evaluation has focused on conducting a systematic process to establish the

quality, efficiency, overall value and suitability of a given technological material (e.g., software,
online course, website, etc.) in order to make a decision on its possible integration into a particu-
lar language learning setting (Chapelle, 2001; Hubbard, 2006; Levy & Stockwell, 2006; Robb &
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Susser, 2000). This in turn has also implied building evaluation models following three specific
aspects that should go hand-in-hand: an approach, a purpose and a method (Duignan, 2003).

To embark on this task, the first step is to think of an approach, which refers to a “way of looking
at or contextualizing evaluation” (Duignan, 2003, para.1l). This can be done by centering on im-
plicit or explicit theoretical assumptions or a set of values that judge the level of congruency be-
tween the material’s intrinsic properties and its capacity to support learning from a specific lan-
guage notion (e.g., Communicative Approach) (Hubbbard, 2006).

Then, it is important to determine the purpose, which aims at “identifying what evaluation activi-
ty is going to be used for” (Duignan, 2003, para.l). It entails deciding on two different modalities
of CALL evaluation: the formative and the summative one. The former takes place during the
development of a new material and seeks to identify its strengths and possible drawbacks in order
to improve it before being approved for use, whilst the latter is done after the completion of the
material and aims at determining whether it works well or not for the intended purpose; that is, to
boost language learning (Chapelle, 2001, Colpaert, 2004; Levy & Stockwell, 2006; Ma, 2008).

In addition to the above, it is worth noting that the summative evaluation type comprises three
levels of analysis: two judgmental-based and one empirical (Chapelle, 2001). On the first level,
the CALL material, is decontextualized as the teacher has not used it within a language class and
he/she is in the initial process of choosing the most appropriate one from a wide range of possibil-
ities (also conceived by Squires & McDougall (1996) as predictive or selection evaluation and by
Reeder et al. (2004) as introspective). Meanwhile, the second level implies the way in which the
teacher plans the material’s application for a specific context. And the third one reflects on the
user’s learning outcomes from the material.

Finally, there is the need to think of an evaluation method or instrument (e.g., consultations, par-
ticipant observations, interviews, key informant surveys and questionnaires, checklists, etc.) that
leads to the collection, disclosure and subsequent analysis of data from the evaluated object (e.g,.
learning material) (Duignan, 2003, para.l). Thus, for example, within the CALL evaluation field,
the checklist has been considered as one of the most common and practical instruments highly
used by language teachers and researchers to gain “insights on how well a particular program,
Web site, or online course is working” (Levy & Stockwell, 2006, p. 45), especially when con-
ducting a first level judgmental evaluation (Chapelle, 2001; Reeder et al., 2004).

This assessment tool is frequently built on a set of evaluation criteria and descriptors presented in
the form of questions, categories, features, statements or explanations that aim at issuing a quanti-
tative or qualitative measure over a specific level of accomplishments met by the evaluated object
(Levy & Stockwell, 2006; Rodriguez, 2012; Vela, n.d.). In this sense, evaluation descriptors un-
der each criterion are advised to be formulated based on three different elements: action, content
and condition (Campoverde, 2006), which, despite being used for judging students’ performanc-
es, may also account for the CALL materials intrinsic properties to foster quality language learn-
ing processes (Diaz & Moncada, 2014).

Therefore, the action part of descriptors denotes an achievement expressed in an active verb (i.e.,
third-person singular) that responds to the question “what language learners will be able to do as a
consequence of the CALL material’s features?” Verbs can be written following the revised
Bloom’s taxonomy by Anderson and Krathwohl (2001), who shifted the thinking skills from
nouns to verbs, repositioned them and listed them in the form of cognitive processes (Low Order
Thinking Skills — LOTS — to Higher Order Thinking Skills — HOTS). Thus, for example, the verb
“remembering” implies an information retrieval cognitive activity that can be easily promoted by
language-learning materials such as websites.
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Additionally, the evaluation descriptor is composed by the content to which the action is related
to, as well as the condition under which this action is expected to be performed (i.e., resources,
facilities, tools, etc.). Table 2 exemplifies how these elements join together to become possible
evaluation descriptors within a checklist.

Table 2: Examples of evaluation descriptors (HOTS/LOTS)

Cognitive CALL material (e.g., website) allows learners to:
process Action Content Condition
Generate | attitudes of openness and em- | by including texts, readings and/or vid-
Elresifin pathy towards the target cul- eos that ad.d.ress issues such as imigra—
ture tion, political debates, human rights,
among others
. Check their oral comprehension by clicking on the transcription button
Evaluating for vid &
or video or audio
Compare | cultural traits of various speak-| by integrating topics of cultural interest
Analyzing ing regions of the target lan- | that have influenced people’s lives (e.g.,
guage popular culture, politics, history, etc.)
Carry out | oral and written activities that by offering rich input (e.g., journals,
Applying imply a communicative pur- videos, recordings, etc.) and encourag-
pose ing input elaboration
Inductively| the uses of certain grammatical| by providing input enhancement (e.g.,
Understanding Infer forms capital letter, boldface, underlining, ital-
ics, etc.)
Identify in a particular exercise or ac- | by clicking on the auto-feedback button.
Remembering tivity their right answers and
correct the errors

It is worth noting that when exploring any learning material, language learners can be stimulated
to activate cognitive skills of different levels depending on the provided input and the intrinsic
capabilities of the material.

Digital Competence

In this emerging knowledge society, Digital Competence has been regarded as one of the eight
lifelong learning competences every person must possess in order to effectively use and take ad-
vantages of the digital tools at hand (European Parliament and European Council, 2007). It has
been even considered as a transversal area that enables people to acquire the other seven funda-
mental competences, which are communication in the mother tongue, communication in foreign
languages, mathematical and basic competence in science and technology, learning-to-learn, so-
cial and civic competence, sense of initiative and entrepreneurship, and cultural awareness and
expression (Ferrari, 2013).

Within the educational field, particularly in the language-teaching context, Digital Competence
has been gaining a lot of attention due to the increasing learning opportunities associated with the
rapid development of new technologies and its innovative uses. Consequently, language teachers,
as “21* century citizens of the world,” have been expected to be more than competent to know
why and how to implement technology into their classrooms, to evaluate its appropriateness and
suitability for their intended teaching objectives as well as to conscientize students about its edu-
cational potential (Fotos & Brown, 2004; Instituto Cervantes, 2012). This has implied mastering
and applying basic technology-related ICT instrumental and cognitive abilities resulting from the
educators’ own Knowledge, Attitudes and Skills, three constituent learning domains of any com-
petence (Lara, 2012).
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Thus, the first domain involves the understanding of the digital and technical language, the means
by which it is materialized as well as its role and the opportunities it provides for users (Know-
ing). The second one entails an active participation and responsible citizenship to be functional in
a digital environment, where values, aspirations and priorities are key elements to act and interact
appropriately (Knowing how to be). And the last one refers to a practical knowledge by which
individuals posit a critical and reflective mindset when searching, analyzing and selecting suitable
digital tools or materials (e.g., websites) and their ability to use them to perform specific tasks
(Knowing-how-to-do skill).

This latter domain suggests that language teachers become third reviewers or “third-party evalua-
tors” (Levy & Stockwell, 2006, p. 46), responsible for judging the overall quality and appropri-
ateness of a given online learning material based on their specific teaching approach, the learning
context, the curriculum and their students’ needs. Nonetheless, this is not an ability that can be
gained overnight; it requires having background knowledge and expertise in CALL evaluation
(Tecnologias Educativas, cited by Lion, 2012), what initially implies making use of helpful as-
sessing methods (e.g., checklists) before being critically prepared to evaluate instinctively.

Methodology

Participants

Population of this research study encompassed a convenience small group of language teachers
who were taking the MA in Applied Linguistics to the Spanish as a Foreign Language at a Private
University (Bogota, Colombia). Six participants were voluntarily chosen to whom a needs analy-
sis data-collection instrument was administered in order to determine their expertise when select-
ing CALL materials coherent with their class’ language teaching approach. Additionally, a semi-
structured interview was applied to a language college professor, which sought to explore and
deepen on her experiences and practices on this same issue. Finally, a single participant of the
target population was selected to review and pilot test the resulting products of this project.

Research Design

The methodological approach was guided by a mixed qualitative and quantitative research para-
digm (Hernandez, Fernandez, & Baptista, 2006; Tashakkori & Teddlie, 2003) that made use of a
four-phase sequential procedure to have a better comprehension of the research problem and,
thereafter, to develop and validate the resulting products of this project (i.e., the websites’ evalua-
tion checklist and the study guide).

This implied starting with a qualitative stage that aimed at exploring, identifying and understand-
ing the initial variables of the study in order to gain insights into the problem and propose a pos-
sible solution (Hernandez et al., 2006). Thus, in the first place, a semi-structured interview was
done and audio-recorded, then it was transcribed so that researchers could read through the raw
data, recognize recurring themes and find relations among them, to finally interpret them and set
core categories or variables. Later on, an open-ended questionnaire was conducted and analyzed
following the same procedure applied to the interview. The last step was executing a data triangu-
lation process (Patton, 1990; Tashakkori & Teddlie, 2003) by which findings collected from these
both methods were compared and verified, and subsequently confronted with relevant literature in
order to corroborate its validity and seek for possible convergences and divergences among them.
This resulted in a series of problematic issues that allowed researchers to have a general compre-
hension of the nature of the research problem and thus to set an appropriate research question as
well as the objectives that would lead this study.
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Afterwards, this project followed three quantitative stages that mainly focused on measuring and
controlling the variables (Fernandez & Baptista, 20006) resulting from judging the quality and
suitability of the proposed Checklist model and the Study guide so as to improve them.

Therefore, during the first stage, a survey adapted from Yang & Chan (2008) was applied to the
Checklist model by one expert in the CALL field which, through a content and construct validity
assessment (Kelley, 1999; Rubio, Berg-Weger, & Tebbs, 2003), researchers sought to revise
whether the evaluation criteria and descriptors corresponded to each other and if these latter were
appropriate, representative, important and clear for the criteria they stood for (i.e., technical, ped-
agogical-contextual and communicative approach-related characteristics) (see Appendix A).
Then, after having refined the checklist proposal based on the expert’s judgments, in the second
stage, the instrument was pilot tested by one of the participants who applied it to a language web-
site; this same was conducted by researchers in order to verify its inter-rater reliability (Seliger &
Shohamy, 1989). Finally, in the third stage, the same participant evaluated both products by
means of a survey that inquired about the quality of the study guide as an instructional material
and for the checklist structural properties (see Appendix B).

Findings

Major outcomes from the four-phase procedure conducted in the present research are reported.

Phase | (qualitative stage)

The first stage was an application to the target population of an open-ended questionnaire and a
semi-structured interview to a language college professor, both in the form of a needs analysis
that focused on identifying and gaining an in-depth understanding of the research problem. Thus,
the gathered information from these collecting instruments served to establish four core catego-
ries that became the following orienting problematic issues: (a) the steadily increasing number of
websites grounded on a behaviorist language-learning theory; (b) its interface design that, unlike
paper-based language materials, should integrate features such as hypertextuality, multimedia,
hypermedia and some others, so as to promote communicative achievements; (¢) the mismatch
found between the teachers’ choice of apparently communicative-based language websites and
the ones that truly work for this purpose; and finally, (d) the lack of an evaluation instrument that
allows language teachers to obtain a true understanding of what a communicative language web-
site should look like. Table 3 displays a sample of the triangulation matrix used to correlate data
resulted from both collecting instruments and its confrontation with literature.

The emerging research issues presented led researchers to draw the conclusion that there was a
pressing need to propose an evaluation instrument for websites that comprises the principles of
the Communicative approach, and that additionally focuses on what students will be able to do
within this virtual environment as active participants of their own learning process. This would be
with the aim of guiding language educators to make a reliable and informed decision on the most
appropriate online material to integrate into class and as a brief training for them to progressively
develop their Knowing-how-to-do skill. Thus, right after conducting the need analysis and inter-
preting the gathered results, researchers started to review literature with the purpose of targeting
the first immediate need, which was the development of an initial checklist model. They analyzed
and synthesized various checklists evaluation proposals (Table 1) that accounted for what have
been done and said about assessing language-learning websites and its intrinsic properties (e.g.,
structure, organization, functionality, multimedia, content, language learning focus and son on).
Based on this review process, it was found that most of the striking features included within these
proposals were directly linked to technical aspects, followed by some pedagogical considerations
and by a few language approach statements still limited to the linguistic competence, as it can be
seen in Table 4.
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Table 3: Triangulation matrix sample

Direct responses

Participants of the

Language college

General overview of the

Categor . . .
gory target population professor revised literature
(survey responses) (interview responses)
Teacher 5: “considerar la retroali- “se llamaban ejercicios Garcia (2000) claims that a wide
mentacion inmediata como fuente de | interactivos pero ya con el | number of websites focus on
conocimiento” (to consider imme- tiempo me di cuenta de que | providing grammatical explana-
diate feedback as a source of kno- no eran tan interactivos tions through structuralist exer-
wledge). como pensaba, se brindaba | cises, which ultimately relegates
Teacher 1: “ejercicios de completar la respuesta correcta y va” | the language communicative
los espacios en blanco” (fill in the ('these were called interac- component.
gaps exercises). ;11‘1’; f::lrizlesgst}?;ttlh :;evlizl;‘e Likewise, Kartal (cited by Kartal
w & Uzun, 2010) outlines that a
Teacher 6: genemlmente se encuen- not as interactive as I great number of language learn-
tran ¢jercicios de rellenar huecos, ya | thought, they only provided ing websites have narrowed their
sea con informacion dada de manera | the correct answer). pedagogical approach to struc-
escrita o de archivos de audio” . i .
(generally, it can be found fill in the | /0 que habia eran paginas tural exercises with immediate
gap exercises to be solved with enfocadas a las formas feedb'ack response. Moreover,
written or audio file input). lingiiisticas...no hay un reto | Martin (cited in Cruz, 2003)
Behavior- | Teacher 4: “on I y mas alld y el estudiante no indicates thgt most' ofthe? lan-
sst-based eacher 4: “en nte_‘r net se pueden ve la lengua como instru- guage exercises Wlth an'u'lterac—
! encontrar una variedad de ejercicios . 5 tive look still being traditional,
Websites las habilidad. : . mento para comunicarse >
para las nabuidades r eceptzvas. y la (there were websites fo- structuralist-based.
mayorid son Cej ercicios gramatzc.a e | cused mainly on linguistic Thus, the majority of those kinds
m.eéanzcas. p ast n; enfzfentrolfj e(g— forms...these did not imply | of online materials offer exercis-
tclicuI)stp arat apro ui_”‘én orat t( nf any challenge and the stu- es that enhance a deductive
cm ern? y?lll can Htl. a vl?.rllle Y (21 dent could not regard the language learning approach,
exertczlst?fh orthe recephlve.s i S an language as a tool for com- | favored by the ease of program-
most ol these are mechanica munication). ming of authoring programs such
grammar exercises. | hardly find as Hot-potatoes and Web-
exercises for oral production). “el profesor de lenguas...se .
siente como bombardeado practest (E. Fernandez, 2007).
Teacher 1: “hay mucha informacion tente ¢ araea - .
en la Red, sin embargo estd se por tanta informacién que Additionally, the growing offer
encuentra desorganizada” (there is a | 71ay en la red” (the language of frec-access website on the Net
lot of information on the Web teacher.. feels over- does not directly means quality
however it is disorganized). whelmed by so much in- (Susser, 2001; Yang & Chan,
formation on the Web). 2008; Son, 2005; Hassan &
Fakulti, 2011).
Teacher 6: “los criterios que tendria | (Nothing was mentioned in | Internet-based materials can be
en cuenta para seleccionar un sitio this respect). commonly evaluated under the
web serian la interactividad y la same criteria used for paper-
lecturabilidad” (the criteria I would based resources, due to the
take into account when selecting a apparent familiarity between
website will be interactivity and both of them. In this regards,
readership). Levy & Stockwell (2000) argue
Teacher 1: “que los sitios web no that, unlike textbooks that imply
tenoan rc') blemas de luA ins” (web- a linear reading, websites for its
Interface sitegs leljst not ha;/e 1{71 iﬁ falilures) hypertextual nature need to be
design - piug ' evaluated based on its intrinsic
qualities | Teacher 2: “un sitio web debe tener capabilities, which is why teach-

practicidad” (A website must entail
practicality).

Teacher 5: “No sabe / No responde”
(do not know /do not answer — this
was given as a response to the ques-
tion that inquired for the criteria
participants that take into account
when choosing a language website).

ers must be third-party evaluators
of this kind of material.

A learning material cannot be
limited to the format; instead, it
must be adapted to the audiovis-
ual culture supported by multi-
media and hypertextuality online
properties (Cruz, 2002).

68




Moncada & Diaz

Direct responses
Category Participants of the Language college General overview of the
target population professor revised literature
(survey responses) (interview responses)
Teacher 2: “Me encanta Duolindo, es | “Recuerdo muy bien una Warschauer (cited by Chapelle &
interactivo y comunicativo” (I love pagina que a mi me parecia | Hegelheimer, 2004) argues that
Duolingo, it is interactive and perfecta...entonces me di there is a need to rethink the
communicative). cuenta que realmente los communication competence in
estudiantes no estaban virtual environments.
Teac.h er’s hacien'dO. I}ing}'m ﬁPO de It is worth noting that Duolingo
mllsl-. Negociacion i un Intercam- | jg 5 crowdsourcing platform that
ml? te m% bio significativo™ (I re- encourages students to learn the
choice 0 member a website that target language by translating
websites seemed to be perfect...then | \ords and phrases from their
[ realized that students mother tongue and vice versa.
weren’t actually making
any sort of communicative
exchange).
Teacher 1: “una herramienta de “yo creo que es bastante According to Higueras (2010)
evaluacion permitiria facilitar mi importante que se pudiera and Magusdottir (2010), the
labor como docente de lengua” (An tener un recurso...para que | large amount of free-access
assessment tool would make easier | encuentre una pagina que websites possess a problem of
my work as a language teacher). realmente le permita pre- discrimination for language
Teacher 3: “seria bueno contar con sentarle a sus estudiantes teachers, being this the reason
una herramienta. ..que me ayude a un material de apoyo de why, there is a need to count on
escoger un buen sitio web, dado que calidad... en donde las with a clear set of criteria that
hasta el momento 1o CONOZCO €508 instrucciones sean claras, allow educators to make valuable
sitios muy bien” (It would be nice to sencillas y que sobre todo ju('igements'on the most appro-
Lack of | have a tool... that helps me to pick permita el uso rgal de l'a prlatq websites for the intended
an as- a good website, given that so far I {engua” (I think it’s qultg teaching purposes.
sessment | don’t really know those sites that Important to count on Wlth. 2 | Fotos & Brown (2004) note that
instru- well). resource...to find a websi- “language teachers are increas-
ment Teacher 5: “nunca me he detenido a te that truly allows teachers | jngly required to possess CALL
: to provide students with a expertise that includes both
evaluar la concordancia de las wality supporting mate- per ¢
paginas que uso con lo que hago ;lial v);herpepinst ru%: e practical skills and a thorough
diariamente en mis clases, entonces clea;r. .an d overall. leads o understanding of information
serfa bueno tener una herramienta de | 4 o e angua- technology theory. Teachers may
evaluacion para este proposito” (I o) need to design, implement and
have never considered evaluating the ge). evaluate CALL activities in their
coherence between the websites I use classroom™ (p.3). The same is
daily in my classes, so it would be considered by authors such as
great to have an assessment tool for Son (2005); Levy & Stockwell
this purpose). (2006), Chapelle (2001).
Table 4: Website evaluation proposals
Dimension Websites features / items Authors
- Authority - Usefulness Stoker & Cooke (1994), Marques,
- Authorship - Edition settings (1999), Lazaro & Fernandez (2000),
Technical | - Accuracy -Genealogy or source origin | Son (2005), Aly (2008), Yang &
aspects - Navigation - Loading speed Chan (2008), Higueras (2010), Kartal
- Interface & Uzun (2010), Dogoritti & Pagge
(2012)
Pedagogical | - Learning materials - Evaluation information Marques (1999), Trenchs Parera
considera- | - Content - Learners’ preferences (2001), Yang & Chan (2008), Higue-
tions - Difficulty level of activities - Contextual characteristics | ras (2010), Kartal & Uzun (2010)
Language | - Language skills - Feedback delivery Son (2005), Yang & Chan (2008),
approach - Communication setting Lozano & Ruiz Campillo (2009),
principles Higueras (2010)
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Once the literature has been reviewed and researchers have chosen the specific items to include
within the Checklist proposal, it was necessary to conduct an additional exploratory search on
current Spanish learning websites (e.g., Espafiol para extranjeros Attp://www.aurora.patrick-
nieto.fr/, RedMolinos http://www.redmolinos.com/, ver-taal http://www.ver-taal.com/, La ruta de
la lengua espafiola http.//www.larutadelalengua.com/index2.htm, etc.) in order to observe their
capabilities and limitations and thus to derive extra features. This whole process resulted in a
preliminary Checklist model that encompassed nine evaluation criteria and a total of 40 de-
scriptors included within three evaluation dimensions, as referred as follows:

1. Technical characteristics related to the ease of use (7 descriptors) and reliability criteria
(3 descriptors).

2. Pedagogical contextual characteristics referring to the content quality criterion (5 de-
scriptors) and the material potentiality criterion, this latter in terms of the provided ad-
vantages and benefits (2 descriptors).

3. Communicative Approach-related characteristics that reflected on criteria such as au-
tonomy (4 descriptors), language contextualization (5 descriptors), language skills inte-
gration (6 descriptors), interculturality (4 descriptors) and interaction (4 descriptors).

Finally, it is important to mention that, during this first stage, a theoretical framework concerning
the Communicative Approach principles, the language websites’ features and Digital Competence
was also taken into account with the purpose of: (a) conducting the triangulation procedure (see
Table 3); and (b) establishing the orienting checklist dimensions (i.e., evaluation criteria) along
with its descriptors; in particular, the ones implying the Communicative Approach-related char-
acteristics.

Phase Il (quantitative stage)

A four-part validity survey that sought to improve the quality of the preliminary evaluation crite-
ria and descriptors was applied to an expert in the CALL field. This data collection instrument,
adapted from Yang & Chang (2008), asked to carefully revise, rate and provide comments or
suggestions for each of the evaluation components that comprised the preliminary proposal. This
included judging the appropriateness (i.e., the suitability of a descriptor in relation to the criterion
it was proposed for), representativeness (i.e., the descriptor stands for the criterion it was pro-
posed for), importance (i.e., the relevance of the descriptor for the respectively criterion), and
clarity (i.e., avoid wording ambiguity) of descriptors, as well as checking their belonging to the
proposed criteria (see Appendix A).

The results from this survey (see Figure 1) showed that the evaluation dimension regarding the
Technical aspects received an overall assessment of 99.4%, since the descriptors encompassed
within the “ease of use” and “reliability” criteria were 100% representative, important and appro-
priate, and 97.5% clear. However, the reviewer recommended that there should be more de-
scriptors concerning the hardware-software technical specifications (ease of use criterion) and
one item that inquires for the author(s) of the website (reliability criterion).

On the other hand, the Pedagogical contextual dimension obtained an 85.7% valuation, as its
descriptors were 96.4% representative, 89.2% important, 85.7% clear and 71.4% appropriate.
This revealed that it was necessary to make descriptors more comprehensible and shorter, this by
including exemplifications, clarifications, etc. (content quality criterion); likewise, descriptors
implying the advantages and benefits of the website could be deleted as they are taken up in sub-
sequent descriptors (material potentiality criterion).

Finally, concerning the Communicative Approach dimension, it could be observed that it got an
82.6% of accomplishment, as its descriptors showed to be 79.3% representative, 82.6% im-
portant, 90.2% clear and 78.2% appropriate. In this respect, the expert asserted that: (a) the de-
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scriptor about evaluation should be formulated in a way that does not purely imply test taking but
a more formative assessment process (autonomy criterion); (b) some of the descriptors tend to
make emphasis on linguistic and lexical properties and do not take into consideration other as-
pects that could promote authentic communication exchanges (language contextualization criteri-
on); (¢) three descriptors do not account for the language skills integration (language skills inte-
gration criterion); (d) descriptors should include the notion of attitude as one of the important
aspects involved in the learning of the target culture (interculturality criterion); and (e) some of
the descriptors focused mainly on the machine-student interaction and did not express real ex-
change of meanings, so for this reason they should be integrated into a new criterion that embrac-
es feedback-delivery (interactivity criterion).

These outcomes were of great help to researchers for gathering useful and important feedback on
how well-founded and accurate were the initial evaluation criteria and descriptors. Thus, from
this validity survey, 11 evaluation descriptors were revised and improved, and other 19 were in-
corporated. Even though the findings showed that some of them had wording problems and need-
ed to be rewritten again, they were still appropriate, representative and important.

- 1O T 975 1

1oo . 295 902
892 oo S
79,3 X 78,2
ED 71,4
| I
o

Technical characteristics Fedagogical contextual aspects Commun cative Approach-related
characteristics

120

B Representativeness B Importance Claricy Appropriatness
Figure 1: Expert rating over preliminary Checklist proposal

In light of the above, researchers were able to refine the preliminary Checklist model (see Appen-
dix C) and obtain an evaluation tool that comprised a total of 49 descriptors integrated into the
three already known dimensions and eight evaluation criteria. This instrument can be used by
reviewers or third-party evaluators to judge the value and quality of any language-learning web-
site by simply checking off “Yes” or “No” in the given grid as well as adding some personal
comments based on the degree to which the online material meets the intended communicative
teaching objectives. Table 5 explains in detail each of the final checklist’s components.

Apart from the Checklist model, the other goal of this research project was to strengthen the
teachers’ Knowing-how-to-do skill as part of their Digital Competence. This was attempted to be
accomplished by designing a Study Guide
(https://issuu.com/sthephannymoncadalinares/docs/guiapracticafinal), as a training and informa-
tional instructional material that could provide a conceptual and practical framework along with
methodological suggestions for educators to become familiar with language-learning websites
just before evaluating them.
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Checklist for Evaluating Language-Learning Websites Based on the Communicative Approach

Table 5: Checklist evaluation model

Technical features dimension Pedagogical context features dimension

Allow users to recognize at first sight, whether the | The opportunities offered by the website to facilitate
website is worth exploring and if it serves as a com- | learning and how it adapts to complement the learners’

plementary material for the classroom use. needs and interests in relation to the contents, activities
and extra resources.

14 Descriptors: 5 Descriptors:
Ease of use criterion (9 descriptors): It covers | ®  Quality of contents criterion (5 descriptors): it
the website qualities in regards to a friendly, encompasses a variety of integrated content, activi-
clear, simple, consistent, attractive and motivat- ties and resources while indicating its level of com-
ing graphic interface, aspects that directly affect plexity. Additionally, it should present the learning
the user’s browsing experience. Therefore, web- objectives to be achieved with the completion of
sites for itself should be self-explanatory and not any activity or exercise, as well as the correspond-
possess any difficulties when browsing it, re- ing explanations and clear instructions that guide
trieving information, obtaining learning materials users without the need to require an external super-
or following hyperlinks. vision.

Reliability criterion (5 descriptors): It shows
that a website is credible when it is possible to
identify its developers, it does not present any
systematic errors that hinder navigation and hy-
perlinks do not connect to other dubious sites.

Communicative Approach theoretical dimension

This criterion aside from being proposed based an approach-driven framework (i.e., Communicative Approach), its
descriptors target at describing what students are able to do within the website in terms of Low or High Order think-
ing skills (Anderson & Krathwohl, 2001).

30 descriptors:

Autonomy criterion (4 descriptors): It should promote a self-learning, self-monitored and self-regulating
space by the inclusion of hypertextuality and rich contextual hypermedia.

Language contextualization criterion (7 descriptors): It should introduce language input inductively and
additionally, enhance it (e.g., capital letter, boldface, underlining, italics, etc.). Activities and exercise must
have an implicit communicative intention and should be supported by various multimedia and hypermedia re-
sources that contextualize knowledge.

Language sKkills integration criterion (7 descriptors): In real communication exchange the four language
skills are integrated, that is why a language website should ideally encompass authentic materials, multimedia,
hypermedia and CMC tools to achieve this goal. However and differing from an e-Learning platform, re-
searchers are aware that most websites have some intrinsic limitations in this regards, being the reason why
they commonly integrate a wide range of receptive skills activities.

Interculturality criterion (8 descriptors): through the integration of hypertext, multimedia, hypermedia and
authentic materials, websites are able to recreate a living and dynamic context where culture is present.
Evaluation criterion (4 descriptors): the possibility to receive automatic feedback that allows users to self-
monitor and observe their performance when solving different exercises or activities. Some websites apart
from the right/wrong remark, place allusive phrases about what students will be able to do or include assess-
ment rubrics.

The main structure of this created material consists of four sections plus a glossary and a refer-
ence part:
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Section 1 - What do language teachers need to know? Fundamental concepts related to
the notion of Digital Competence, Communicative Approach, websites and its main fea-
tures (hypertext, multimedia, hypermedia, and feedback tools CMO) are presented.

Section 2 - What are we looking for in language learning websites? The Communicative
Approach principles (i.e., autonomy, contextualization of language, integration skills, in-
tercultural interaction and assessment) are displayed in the form of evaluation criteria and
descriptors, as they appear in the checklist. This with the aim of illustrating what might
possess a certain language website if it is highly communicative. Thus, each descriptor is
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accompanied by a screenshot that represents the available features or resources that meet
the teaching and learning expectations, so it can give a visual idea of what evaluators are
looking for.

e Section 3 - It is time to evaluate: The assessment instrument (checklist) is presented along
with its corresponding instructions.

e Section 4 - Let's talk about design: In order to help direct the work of the reader to a prac-
tical exercise, a number of methodological suggestions for the creation and design of a
website are provided as an opportunity to put into practice the knowledge acquired
throughout the material.

e Glossary: The definitions of eleven terms that may be new to the reader are organized in
alphabetical order, giving conceptual clarity of the technicalities referred in the material
(e.g., Web search engine, web page, URL, hyperlink, interface, among others).

*  References.

This Study Guide was also reviewed by a professional in the language-teaching field, to whom an
evaluation survey was administered consisting of 20 questions (see Appendix B). This evaluation
was performed in a space of two hours, where the college professor revised the whole instruction-
al material and then completed the survey format. The results showed that most of the material’s
sections met the objectives for which they were developed, reaching a total score (i.e., over four
points - 100%) on aspects such as: (a) impact on arousing and sustaining the reader’s curiosity
and attention by providing attractive presentation, appealing content and activities that boost their
active thinking; (b) encouraging readers to feel at ease when facilitating the understanding of
contents by including exemplifications, illustrations and other contextualizing resources; (c) de-
veloping readers’ self-confidence by pushing their skills and knowledge beyond their existing
proficiency through activities with a progressive level of difficulty; and (d) promoting self-
instruction. On the other hand, it obtained 3 points (87.5%) on its capability of offering usefu/
and relevant contents. It is important to mention that these criteria used for evaluating the Study
Guide was adapted from Tomlinson’s (2011) principles to design effective language-teaching
materials.

Furthermore, as the checklist was also part of the Study Guide (section 3), the language professor
was asked to judge and evaluate its overall content, from which it received a rating from three to
four points in items such as: (a) its structure (three points); (b) the clarity of its instruction deliv-
ery (four points); and (c¢) the quality of its descriptors (four points). The evaluation results from
both products can be seen in Table 6. The outcomes from this second phase of the study allowed
researchers to make improvements to the Checklist and the Study Guide before implementing
them in a real setting.

Table 6: Language college professor rating on the Study guide and the Checklist model

Evaluation criteria | Given rating | General remarks from the participant
STUDY GUIDE
Materials’ impact 100% (4 points) | “en la guia se presentan imagenes, glosario, explica-

Teacher’s development of ciones. Hay llamados o seccion “para pensar”. Se

self-confidence 100% (4 points) observa una secuencia logica en la presentacion de
Teacher’s feeling at ease 100% (4 points) | los contenidos. La presentacion de informacion tedri-
Perception towards the ca le ayuda al docente a desarrollar la autoconfianza”
displayed contents as rele- | 87.5% (3 points) | (the guide displays images, a glossary, explanations.
vant and useful There is a section called “to think.” There is a logic

sequence in the exhibition of contents. The presenta-
Teacher’s self-instruction 100% (4 points) | tion of theoretical information helps teachers to de-
velop self-confidence).
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Evaluation criteria | Given rating | General remarks from the participant
CHECKLIST MODEL
91.6% “En general, la lista de chequeo presenta los criterios
Structure . . .
(3 points) de evaluacion de forma y concisa. Por su parte, los
100% descriptores son faciles de entender y estan organiza-

Clarity of instructions (4 points) dos de manera secuencial” (In general, the checklist

presents contents in a clear and concise way. For its
part, descriptors are easy to understand and are orga-
nized in a sequential fashion).

Quality of the evaluation 100%
descriptors (4 points)

Phase lll (quantitative stage)

With the purpose of applying and testing the quality and efficacy of the proposed Checklist mod-

el, it was necessary to pick one language-learning website. The selection was conducted by typing
in the Google search engine entries like “Spanish language-learning websites”, “the best language
websites to learn Spanish”, etc.; then, from the wide array of possibilities and after skimming and
scanning some of the retrieved sites that were free access no-cost, reliable and useful as they inte-
grated a variety of contents, activities and resources, the “Espariol para extranjeros”

(http://www.aurora.patrick-nieto.fr/) website was chosen.

During this third stage of the research, one participant of the target population was asked to use
the Checklist in order to evaluate the previously selected online environment. First, she received a
copy of the Study Guide for her to read thoroughly; then, she was requested to familiarize with
the site, surfing and exploring its various options and pathways; and finally, she was encouraged
to apply the evaluation instrument to this site.

Findings regarding this assessment process showed that, in general, the website accomplished in
60.7% the descriptors encompassed within the three evaluation dimensions (i.e., technical, peda-
gogical-contextual and the Communicative Approach-related characteristics), being ranked as a

“Good (appropriate for use)” complementary material for meeting 29 out of 49 evaluation items.

Thus, within the dimension of technical features, the site met in 59% the evaluation criteria, as it
proves to have free and no-cost access, it is easy to use as it displays a friendly and attractive
interface that provides navigation guidance to users, makes use of a clear and precise language
and, in addition, has an appropriate balance between the textual and multimedia content. Howev-
er, browsing can be a bit difficult because it lacks permanent frames that allow the use of its in-
dependent controllable sections. On the other hand, the site seems to be reliable as it is claimed to
be the result of a teaching project developed by its authors, who pointed out that it is founded on
the constructivism and notional-functional theoretical framework; nonetheless, information relat-
ed to its permanent updating is not presented.

Some of the participant’s comments that support her rating over this category include: “no veo las
pestarias” (I don’t see the tabs), “yo le afiadiria otros colores un poco mdas vivos” (1 would add
more vivid colors), “los enlaces son muy llamativos” (the hyperlinks are too eye-catching), “veo
que en algunas ocasiones el azul y el morado se confunde en las instrucciones y en los titulos” (1
see that sometimes blue and purple blends into the instructions and the titles), “no lo veo ni es
visible para mi la actualizacion” (the uptading option isn’t visible for me), and “se basa en las
teorias de Piaget y Vigotsky, tal como se seriala” (it is based on Piaget and Vigotsky’s theories,
just as it is indicated).

In regards to the dimension of pedagogical-contextual characteristics, the website reached a suc-
cess rate of 60%, since it includes a variety of contents, activities and resources, displays short
and understandable instructions and introduces grammar points inductively. Nevertheless, it does
not present the learning objectives pursued by the realization of the different activities and exer-
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cises nor indicates its language level of difficulty, as the participant underlines: “no hay objetivos
planteados al inicio de cada tarea ni su nivel de lengua” (neither the goals nor the language level
are presented at the beginning of each task).

Finally, in relation to the Communicative Approach principles dimension, the website got a 63%
of success, meeting 17 out of 30 evaluation descriptors. It proves to have a stronghold in promot-
ing autonomy, language contextualization and evaluation, as it allows students to freely choose
and make decisions on the pathways they are interested in following within or outside the site, it
offers different types of resources (e.g., multimedia, authentic materials, etc.) that contextualize
knowledge and facilitates the understanding of the target language, and additionally provides both
explicit and implicit feedback that favor the recognition of the students’ strengths and weakness-
es. Nonetheless, it fails to provide tools (e.g., evaluation rubrics) for monitoring their own lan-
guage learning performance in terms of productive skills.

It is worth noting the website has some disadvantages when trying to successfully foster intercul-
turality and interaction as, for example, it relies on a single sociocultural perspective coming from
the peninsular Spanish and does not take into consideration other Spanish speaking regions; like-
wise, it does not integrate or link users to other sites that encompass CMC tools that could ap-
proach them to interact with people and thus promote authentic and meaningful learning situa-
tions, as evidenced by the participant who asserted that “en los ejercicios que exploré, yo no en-
contré herramientas CMO” (within the exercises that I explore, I couldn’t find CMC tools). It
also has some weaknesses with respect to the integration of language skills, because it does not
include authentic sounds, such as songs and everyday dialogues, that could enhance the oral com-
prehension and, on the contrary, it mainly focuses on receptive skills. However, this site does
provide learners with a series of printable complementary activities that offer practical application
of the language communicative skills and, despite being paper-based, they can successfully en-
hance oral communication by means of teamwork activities in class.

Table 7 portrays the results obtained from evaluating this site and compares the participant and
the researchers’ results, who also evaluated it with the purpose of testing the inter-rater reliability
of the Checklist model in relation to the consistency and accuracy between both responses.

Table 7: Results of evaluation of the website Espaiiol para extranjeros

L Participant’s results Researchers’ results
Dimension Criterion Items Percentage (%) Items | Percentage (%)
Technical Ease of use 7/9 77,7% 8/9 88,8%
features Reliability 2/5 40% 3/5 60%
Total 9/14 59% 11/14 74,4%
Pedagogical contex- | oy quality | 345 60% 35 60%
tual characteristics
Total 3/5 60% 3/5 60%
Autonomy 4/4 100% 4/4 100%
o Language contex- | ¢ ; 85,7% 6/7 85,7%
Communicative tualization
approach-r.elz.lted Lapguage 'skllls 3/7 42.8% 3/7 42.8%
characteristics integration
Interculturality 1/8 12,5% 1/8 12.5%
Evaluation 3/4 75% 3/4 75%
Total: 17/30 63% 17/30 63,2%
Final score: | 29/49 60,7% 31/49 65,8%
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Phase IV (quantitative stage)

After the application (pilot testing) of the Checklist and the corresponding review of the Study
Guide conducted by one of the participants of the target population, a 24-question evaluation
survey was administered to her as a final stage of this research project (see Appendix B). This
data-gathering instrument contained some of the questions that were also asked in the previous
stage to the expert, so, it asked about the material’s capacity to achieve impact on learners, to
make them feel at ease, to develop their confidence, to be relevant and useful as well as to pro-
mote self-instruction. There were also 9 questions regarding the Checklist’s overall structure, the
clarity of its instructions and the quality of its descriptors and an additional set of 4 open-ended
questions, which asked for the contributions, advantages, disadvantages and possible future use of
this evaluation instrument.

The results from the survey indicated that both materials — the Study Guide and the Checklist —
met the objectives for which they were created, receiving a score of three or four points in each of
the listed items (over a total of four points) (see Table 8). Thus, the former can contribute with
augmenting the teachers’ Knowing-how-to-do skill by providing theoretical and practical input
for them to be aware about the several possibilities websites can offer for language students, as
well as to know what to look for in these online materials when selecting the most appropriate
one. Indeed, the respondent stated that the Guide serves as a starting point to venture in the digital
world and bring it to the classroom setting, since she just started gaining knowledge and skills in
the CALL evaluation field. On the other hand, the latter was regarded as a useful instructive tool
that leads to reflect on one’s own beliefs and opinions about the nature of the target language,
language teaching and learning and the capacity of virtual spaces to support and enhance this
process. It was highly valued (four points out of four) for not only focusing on the structural fea-
tures of a website but also comprising aspects related to language learning and the students’ ac-
tive and constructive involvement while surfing on it, as reflected on the evaluation descriptors
that account for the Communicative Approach principles.

Table 8: Participant’s rating on Study Guide and Checklist

Evaluation criteria | Given rating | General remarks from the participant
STUDY GUIDE
Materials’ impact IOQ% - “Cgmo docerite de ing]és ¥y que no he.t’enido la exp?ri—
(4 points) encia de enseriar espaniol, la exploracion de este sitio me
Teacher’s development 100% brindo herramientas para comenzar mi experiencia como
of self-confidence (4 points) profe digital y desde luego, evaluar objetivamente los
, . 100% recursos virtuales” (As an English teacher and I have not
Teacher’s fecling at case (4 points) had the experience of teaching Spanish, the exploration of
Perception towards the 100% thig site provided me witth tools to .star.t my experiencg asa
displayed contents as 4 voi 0 digital teacher and certainly, to objectively evaluate virtual
relevant and useful (4 points) resources).

- “algunas de las ventajas de este material son: los con-
ceptos y la aclaracion de dudas referentes al sitio web”

(some of the advantages of this material are the concepts
and clarification of doubts concerning the website).

Teacher’s self- 100%

: . - “las desventaja son: falta de tiempo para explorar este
investment (4 points) Y e po p 74

sitio a cabalidad y asi emitir un mejor juicio valorativo”
(the drawbacks are lack of time to fully explore the web-
site and thus, to provide a better value judgement).
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Evaluation criteria | Given rating | General remarks from the participant
CHECKLIST MODEL
100% - “sus fortalezas son: claridad de los descriptores, infor-
Structure . Iy . . , s .
(4 points) macion precisa y concisa. Volveria a utilizar este instru-
87.5% mento de evaluacion con base a los criterios de este mate-

Clarity of instructions (3 points) rial podré formar ideas and bases para mejorar mi proce-

so de evaluacion de materiales de lengua” (its strengths
are the clarity of descriptor, the information is precise and
concise. | would use this evaluation instrument again and
based on the criteria displayed on this material, I will be
able to build ideas and fundaments to improve my process
of assessing language materials).

Quality of the evaluation 100%

. . - “definitivamente los descriptores presentados son repre-
descriptors (4 points) /i P p P

sentativos para esta medicion porque nos orientan en el
proceso de evaluacion de cada principio del enfoque co-
municativo” (definitely, the displayed descriptors are rep-
resentative for this measurement because they guide us in
the evaluation process of each principle of the Communi-
cative approach).

It is noteworthy that the main disadvantage found by the participant when evaluating the Spanish
language-learning website was that it is time consuming exploring it as a whole, because in order
to get an accurate judgment on its worth and quality it is advisable to follow every pathway and
even solve most of its activities and exercises. Table 8 displays the overall results of both evalu-
ated materials.

Discussion

The present study has given a first step toward providing an approach-based Checklist model
proposal that guides teachers to make an informed decision on the most suitable Communicative
language-learning websites, while at the same time they strengthened their Knowing-how-to-do
skill. This was accomplished by conducting a four-phase research procedure from which findings
suggested the following.

Primarily, it can be stated that the application of the Checklist to a selected language website and
the usage of the Study Guide by one of the participants of the target population shed some light
on the enhancement of her digital competence, mainly on the Knowing-how-to-do skill. Thus, it
could be observed that the participant was able to make use of her critical and reflective abilities
to appropriately addresses the evaluation of a website by judging its worth and suitability both
quantitatively (i.e., numerical judgements) and qualitatively (i.e., open-ended commentaries). In
fact, comparing the score she gave to the site, it can be evidenced that her ranking only differed in
5.1% from the researchers’ appraisal, which demonstrated her capability to become a third-party
evaluator (Levy & Stockwell, 2006; Nomdedeu, n.d.) despite her lack of experience conducting
this type of assessment and the short time given to do it.

On the other hand, the participant recognized how the theoretical insights provided by the Study
Guide were of a great support not only to do the practical task (i.e., evaluate a website) but also to
obtain a better understanding of websites technical language, allowing her to additionally, im-
prove her Knowing learning domain that initially seemed to be shallow and limited (Lara, 2012).
Hence, in a near future she might not probably have to base her decisions on an evaluation in-
strument but rely on her own practical and theoretical knowledge.
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Likewise, findings from pilot testing the proposed Checklist model showed that, in general, this
instrument served as a starting point to (a) foster educators’ coherence between the language
learning theory in which they base their teaching and the online materials they implement in
class; (b) locate the language websites that best encourage the development of the learners’ com-
municative competence (Hassan & Fakulti, 2011; Son, 2005; Susser, 2001; Yang & Chan, 2008);
and (c) enhance the Knowing-how-to do skill of the evaluator. Furthermore, this tool also at-
tempted to enrich the teachers’ practices by allowing them to identify which Low or High Order
Thinking Skills will learners probably activate when surfing a language website (Campoverde,
2006), what is possible due to the nature of the evaluation descriptors presented in the Communi-
cative approach dimension of the Checklist, even though this can only be evidenced by conduct-
ing a future empirical assessment (Chapelle, 2001; Reeder et al., 2004; Squires & McDougall,
1996).

In respect to the overall results obtained by the Spanish website “Espariol para extranjeros” eval-
uated under the parameters of the Checklist model, it demonstrated to be a well-founded site, with
no large structural failures, that bases its instruction on communicative language learning princi-
ples up to the level that its internal properties allow. Clearly, its designers were aware of provid-
ing users with material that goes beyond the traditional focus on forms associated with authoring
programs and, conversely, seeks to encourage learners to use the target language to produce and
negotiate meanings (Brown, 1994), even if it implies proposing printable resources for classroom
use. Therefore, by incorporating elements such as multimedia, hypertextuality and hypermedia,
this website manages to offer meaningful and contextualized input that promotes learner-centered
processes and fosters the practice of receptive skills while delivering immediate feedback that
leads to self-monitoring of learning performance.

However, it should be noted that these types of quality websites are difficult to find due to the
hardware requirements, the time investment and the expertise of its creators in the language field,
thus, for example, it needs to be designed by a group of interdisciplinary experts such as philolo-
gists, language teachers and computational linguists, who truly understand the learners’ commu-
nicative needs and interests (Cruz, 2003; Torat, 2000), and not just allocate this task to web pro-
grammers.

From the above presented, it can be inferred that this research project implied on the one side, a
theoretical importance as it contributed to the growing literature on the CALL evaluation area,
specifically, on the assessment of online materials based upon the Communicative teaching ap-
proach principles because, unlike what most educators might think, a quality website cannot be
defined solely on its apparent interactivity and provision of structuralist input. On the other side,
it represented a practical relevance since its derived products, that is, the Checklist model and the
Study guide, attempted to assist and guide educators in their pursuit of finding suitable and relia-
ble materials that enhance learning processes while they gain expertise on this field. In this re-
gards, for instance, the instrument can be adapted to evaluate e-Learning environments owing to
most of its components (i.e., evaluation criteria and descriptors) being applicable to any online
material and serves as well as a reference to create or improve the own setting; likewise, the in-
structional material for being information-rich, can be used by anyone who wants to augment
his/her knowledge on technical language.

Finally, even with the present study serving as a cornerstone, there is still a need for further re-
search in the fields of CALL evaluation and Digital competence enhancement; thereby, some
recommendations on this respect include the following: (a) the study of students’ learning out-
comes after having used Communicative-based language websites, by conducting an empirical
evaluation; (b) the assessment of an e-learning environment using the proposed Checklist model
in order to judge the extent to which it truly fosters a communicative and meaningful language-
learning process; (¢) the updating or revision of the different Checklist’s elements in the light of
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emerging language teaching approaches and the technological advancements in learning online
materials; and (d) the development of instructional materials that seek to strengthen the language
teachers’ digital competence in its all learning domains, that is, the Knowing, Knowing-how-to-
be and the Knowing-how-to do. Additionally, for upcoming projects based on a similar concern, a
larger population size and a broader panel of experts should be included with the aim of having
more robust data to analyze and thus to demonstrate higher levels of reliability and validity in
findings.

Conclusion

The findings provided a more comprehensive picture of what to focus on when evaluating CALL
materials and what are the possible benefits for the evaluator when embarking on this task. Thus,
with the Checklist model and the Study Guide proposed as a result of this research project, lan-
guage teachers are able to relieve the heavy burden they have in regards to selecting and integrat-
ing quality and suitable online materials that meet their communicative teaching objectives.
Moreover, by getting involved in the evaluation process, the educators have the opportunity to
continuously gain expertise on their practical skills and augment their technological knowledge.

Ultimately, this represents a win-win for the language teacher and student, as the former can
speed up the search of appropriate learning virtual environments while enhancing their Knowing-
how-to-do learning domain as part of their Digital competence, and the latter can profit from
practicing the target language by means of supporting material that is eye-catching, motivating,
casy to manage, reliable and that additionally, encourages to a higher extent communicative prin-
ciples such as the autonomy, language contextualization, integration of the four language skills,
interculturality and evaluation.
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Moncada & Diaz

Appendix C

Evaluation Language-Learning Websites Checklist

The checklist below consists of three main dimensions that encompass technical characteristics
(ease of use and reliability), contextual-pedagogical characteristics (content quality) and fea-
tures related to the Communicative Approach principles (autonomy, language contextualiza-
tion, language skills integration, interculturality, interaction and evaluation). It is noteworthy
that descriptors involving the last assessing dimension were written in relation to the possibilities
provided by the website in terms fostering learners’ low or high order thinking skills as well as
boosting their communicative competence.

It is advisable to skim first this evaluation instrument before applying to a chosen language web-
site. Additionally, the evaluator has to keep in mind that even though the checklist was mainly
designed to provide insights on the Communicative Approach principles reflected on websites, it
still allows teachers to glimpse its strengths in relation to other presented criteria.

Instructions: Mark with an “X” the column that best reflects the language website’s quality in
relation to the proposed evaluation criteria and descriptors.

TECHNICAL CHARACTERISTICS

EASE OF USE

The website: YES | NO

1. Allows free access to all the tools, resources and content.

2. Provides use specifications related to the hardware (e.g., processor, sound card, internet
connection, etc.) and software requirements (e.g., Web browser such as Internet Explorer,
Google Chrome, Mozilla, etc.).

3. Includes a navigation guide/site map that ensures accessibility to the user and provides a
general visual schema of the available contents.

4. Includes frames that enable the permanent view of the index sections (e.g., menu, grammar,
exercises, culture, etc.) and therefore, facilitates the transition between pages.

5. Provides a clear and simple language, which allows a general understanding for users of
different language levels.

6. Uses a range of colors that do not fatigue or irritates the users’ view and therefore, it is
attractive and motivating to navigate.

7. Has a balance between the textual and multimedia content.

8. Respects the conventions of the virtual environment by underlying links in blue and pre-
senting the information following the multimedia mesh.

9. Has graphic consistency between the font sizes for titles, subtitles and text body, and icon
buttons are always the same.

Commentaries:

RELIABILITY

The website: YES | NO

10. Is periodically updated (e.g., date of last update; links are still active, etc.).
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11. Provides information on the author(s) or the source of creation by means of links with la-
bels such as Who are we? About us, consultations, copyright or simply “us”.

12. Offers information on the teaching and/or learning theory on which it is based on.

13. Is backed up by a person or a team of professionals in the language-teaching field.

14. Does not contain spelling, typographical or grammatical errors.

Commentaries:

CONTEXTUAL PEDAGOGICAL CHARACTETISTICS

CONTENT QUALITY

The website:

YES

NO

15. Indicates the language level skills expected to attain when solving each of the given activi-
ties and exercises.

16. Integrates a variety of contents, activities and resources.

17. Includes the learning objectives pursued in the development of a particular activity or exer-
cise.

18. Contains short and comprehensible instructions that guide the development of the proposed
activities and exercises.

19. Sets out grammar in functional terms, that is from the perspective of how it creates and
expresses meaning (e.g,. introducing oneself in order to work on the “verb to be” grammar
topic).

Commentaries:

COMMUNICATIVE APPROACH-RELATED CHARACTERISTICS

AUTONOMY

The website allows learners to:

YES

NO

20. Find texts and resources of their choice by integrating hyperlinks that link words to input
such as readings, videos, pictures, sounds, exercises, etc.

21. Make different learning routes in and outside of its structure by providing hyperlinks and an
internal searching box.

22. Build their own learning pathways after taking a diagnostic and/or placement test.

23. Monitor their learning process by solving language exercises or activities and clicking on
the “check” option button.

Commentaries:

LANGUAGE CONTEXTUALIZATION

The website allows learners to:

YES

NO

24. Inductively infer the uses of certain grammatical forms by providing input enhancement
(e.g., capital letter, boldface, underlining, italics, etc.).

25. Interpret within a text the meaning of unknown words or expressions by offering the sup-
port of linguistic resources such as dictionaries or clicking on buttons that display the defi-
nition in written or drawn form.

90




Moncada & Diaz

26. Understand written and oral sentences by offering activities and exercises that lead them to
reach a functional purpose within the language.

27. Inductively contrast the use of linguistic forms of the different target-language variants by
the exposure to authentic input in or outside its structure.

28. Make predictions in relation to the content of a text by means of written or oral multimedia
elements such as images, videos and audios.

29. Use different groups of lexical units to solve activities or exercises that comprise a commu-
nicative purpose (e.g., planning a party).

30. Rank the quality of the site and its contents (e.g., grammatical explanations, exercises,
multimedia resources, etc.) by some of the following means: a mailbox of comments or
recommendations, a feedback comments box, a “contact us” bottom, etc.

Commentaries:

LANGUAGE SKILLS INTEGRATION

The website allows learners to:

YES

NO

31.

Find oral or written texts according to their interests and communicative needs by redirect-
ing to external sites (e.g., newspapers, magazines, shows, documentaries, live streaming ra-
dio or television, etc.).

32.

Recognize in oral or written texts the main ideas and details by presenting activities or
exercises that favor the understanding of authentic materials (documentaries, podcasts,
trailers, poems, stories, etc.).

33.

Identify prosodic features (e.g., intonation, accent, pauses, tone, etc.) coming from the
communicative intention of characters in a video internally hosted or linked to other site.

34.

Recognize samples of authentic sounds through songs, dialogs of everyday life, audio-
books, etc. that provide a variety of communicative contexts.

3s.

Self-monitoring their listening and reading comprehension skills by including activities that
encompass authentic uses of the target language (e.g., dialogues, news repotts, etc.).

36.

Check their oral comprehension by clicking on the transcription button for video or audio.

37.

Carry out oral and written activities that imply a communicative purpose by offering rich
input (e.g., journals, videos, recordings, etc.) and encouraging input elaboration.

Commentaries:

INTERCULTURALITY

The website allows learners to:

YES

NO

38.

Identify the cultural traits of the different speaking regions of the target language through
the inclusion of texts and resources that address sociocultural knowledge issues (e.g., daily
life, conditions of life, values, beliefs, social conventions, ritual behavior, etc.) and there-
fore, prevents stereotyped attitudes.

39.

Recognize elements of non-verbal communication of the target culture in videos in which
paralinguistic features can be easily evidenced (e.g., body language, gestures, facial expres-
sions, tone and pitch of voice, etc.).

40.

Compare cultural traits of various speaking regions of the target language by integrating
topics of cultural interest that have influenced people’s lives (e.g., popular culture, politics,
history, etc.).
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41. Contrast elements of their culture with those of the target language by providing videos,
audios or readings that encompass linguistic variations (e.g., diatopic, diastratic and diapha-
sic).

42. Interact with other users using synchronous (e.g., chat, instant messages) and/or asynchro-
nous (e.g., email, forum, newsgroups, distribution lists, etc.) CMC tools hosted within the
site or linked to other ones.

43. Post their opinion on any topic and get to know others’ by taking surveys and/or participat-
ing in a voting activity.

44. Generate attitudes of openness and empathy towards the target culture by including texts,
readings and/or videos that address issues such as immigration, political debates and the
different standpoints, human rights, among others.

45. Generate collaborative learning in real contexts of communication (e.g., forums, discussion
boards, etc.).

Commentaries:

EVALUATION

The website allows learners to: YES

46. Recognize their level of accomplishment in relation to the intended communicative objec-
tives through the inclusion of any of these means: evaluation rubrics or phrases referring to
what the student has been able to achieve when solving an activity or exercise.

47. Identify in a particular exercise or activity their right answers and correct the errors by
clicking on the auto-feedback button (e.g., delete the incorrect answers, indicate the per-
centage of hits or include an explanatory comment).

48. Find and correct errors in oral and written comprehension activities that may affect com-
munication, this by offering a feedback button where understanding is favored (e.g., auto-
matically delete wrong answers that transgress the message).

49. Deduct the possible answer(s) of an exercise by giving an explanatory hint.

Commentaries:

Total number=

Once the grid has been filled, the evaluator can proceed to count out the number of YES entries
related to the Communicative approach dimension, taking into account that it involves a total of
30 evaluation descriptors. The following chart displays the degree of qualification achieved by
the website in regards to this specific language teaching approach:

Number of X entries in the “Yes” column

(Communicative Approach) Degree of qualification

Between 1 and 7

(Between 1% and 25%) Poor (Not appropriate)

Between 8 and 15

(Between 26% and 50%) Suitable (acceptable with reservations)

Between 16 and 22

(Between 51% and 75%) Good (appropriate for use)

Between 23 and 30

(more than 75%) Excellent (highly recommended)
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For the overall rating of the language-learning website, the evaluator should count out the number
of X entries on the YES column bearing in mind that the three evaluation dimensions (technical,
contextual pedagogical characteristics and the ones related to the Communicative Approach prin-
ciples) comprise a total of 49 evaluation descriptors. The following chart displays in detail the

possible results:

Moncada & Diaz

Number of X entries in the “Yes” column
(Overall evaluation)

Degree of qualification

Between 1 and 12
(Between 1% and 25%)

Poor (Not appropriate)

Between 13 and 24
(Between 26% and 50%)

Suitable (acceptable with reservations)

Between 25 and 36
(Between 51% and 75%)

Good (appropriate for use)

Between 37 and 49
(more than 75%)

Excellent (highly recommended)
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Abstract

In today’s job market, computer skills are part of the prerequisites for many jobs. In this paper,
we report on a study of readiness to work with computers (the dependent variable) among unem-
ployed women (N=>54) after participating in a unique, web-supported training focused on com-
puter skills and empowerment. Overall, the level of participants’ readiness to work with comput-
ers was much higher at the end of the course than it was at its beginning. During the analysis, we
explored associations between this variable and variables from four categories: log-based (de-
scribing the online activity); computer literacy and experience; job-seeking motivation and prac-
tice; and training satisfaction. Only two variables were associated with the dependent variable:
knowledge post-test duration and satisfaction with content. After building a prediction model for
the dependent variable, another log-based variable was highlighted: total number of actions in the
course website along the course. Overall, our analyses shed light on the predominance of log-
based variables over variables from other categories. These findings might hint at the need of
developing new assessment tools for learners and trainees that take into consideration human-
computer interaction when measuring self-efficacy variables.

Keywords: Work readiness, working with computers, log-based variables, decision tree.

Introduction

Information and communication technology (ICT) is part of the everyday life in the 21st century,
and the rapid development of ICT requires a completely new set of skills related to technological
literacy (Voogt & Roblin, 2012). Many recent studies have explored the changes in employment
demands as a result of developing technologies and have specifically mentioned the high demand
for skilled workers (Acemoglu, 2002;
Autor, Levy, & Murnane, 2003; Kim &
Hwang, 2013; Srour, Taymaz, & Viva-
relli, 2014). As Lin (2000) suggests,
“computer literacy” might no longer be
the right term to be used to describe the
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current profile of employees in today’s
job market, but rather fluency with in-
formation technology. This notion is
also related to the concept of computer
self-efficacy.
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Computer self-efficacy is defined as “an individual’s perceptions of his or her ability to use com-
puters in the accomplishment of a task rather than reflecting simple component skills” (Compeau
& Higgins, 1995). Many previous studies had examined individual differences in computer self-
efficacy, suggesting various explaining measures, like attitudes towards computer usage and pre-
vious experience with computers (e.g., Hasan, 2003; Lam, Cho, & Qu, 2007; G. Torkzadeh &
Van Dyke, 2002). Furthermore, positive associations between computer training and computer
self-efficacy (or similar constructs) were found (e.g., Salanova, Grau, Cifre, & Llorens, 2000; R.
Torkzadeh, Pflughoeft, & Hall, 1999). There is no wonder, therefore, that unemployed older
workers express a desire to receive additional training on technology, preferably in a hands-on
fashion (Lee, Czarja, & Sharit, 2008).

Therefore, training programs for employees often suggest both computer-related content and
modules which aim on improving the participants’ self-efficacy concerning working in today’s
job market; such a program is at the heart of the current study. While many previous studies have
examined the efficiency of such programs in improving measures related to computer self-
efficacy, the novelty of the current study is in examining the relationships between log-based
(training-related) variables and a variable similar to computer self-efficacy.

Though very simple, these log-based measures outperform other variables—including such vari-
ables that were found in previous studies as good indicators to computer self-efficacy—in pre-
dicting the dependent variable, which measures perceptions of unemployed women’s readiness to
work with computers. Exploring and understanding these relationships are the main purposes of
this article.

Related Work

Computer Training and Readiness to Work with Computers

That computer training positively influences computer self-efficacy is not surprising (cf. Kher,
Downey, & Monk, 2013; G. Torkzadeh & Koufteros, 1994; R. Torkzadeh et al., 1999), nor that
this correlation might be mediated by type of training (Beas & Salanova, 2006; Gist, Schwoerer,
& Rosen, 1989); however, changes in attitudes towards computers are not always demonstrated
after a computer training (cf. G. Torkzadeh & Van Dyke, 2002). There is also a debate whether
the training method has an effect on post-training computer self-efficacy (cf. Brown et al., 2005).
That said, older adults’ computer self-efficacy is usually increased after computer training (cf.
Lagana, Oliver, Ainsworth, & Edwards, 2011).

We focus on the case of people who work with computers. It was explicitly shown that time
spent with computers is significantly positively correlated with attitudes toward working with
computers (e.g., Orpen & Ferguson, 1991), hence the importance of well-designed training. This
relationship might be mediated by attitudes toward computers: while for those workers showing
high positive attitudes toward computers, their level of professional self-confidence rise as num-
ber of training hours increases, for those low in computer attitudes, professional self-confidence
decreases with the increase in training hours (Beas & Salanova, 2006). When discussing employ-
ees who can choose whether to integrate computers into their practices or not (like often is the
case with teachers), it was shown that computer training might indeed promote such an integra-
tion. (Colman, Gibson, Cotton, Howell-Moroney, & Stringer, 2015).

Of special interest to the current study are studies focusing on computer training immediately
before, and related to, working with computers. One such study is that reported in Potosky
(2002), in which SQL task-specific self-efficacy was explored after an SQL training for newly
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hired computer programmers. Interestingly, the measured self-efficacy was not found to be asso-
ciated with training-related computer knowledge and experience (controlling for pre-training
computer self-efficacy). Different findings were shown in McDonald (2004), demonstrating in-
crease in self-efficacy for some trainees, however with an emphasis of the importance of the rela-
tionships between the trainees and the employer during the training. In addition, it was shown
that self-efficacy beliefs regarding a given technology might be mediating between training for
this system and the intention to adopt it (Wu, Wang, & Lin 2007).

Relationships between Interaction-related Variables and
Learners’ Perceptions

In recent years, relationships between variables related to student-computer interaction (either
extracted from log files or measured in other methods) and learners’ perceptions of various learn-
ing-related constructs have been studied. Some studies suggest weak relationship—or no rela-
tionship at all—between these two types of variables. For example, students’ perceptions of their
goal orientation while learning (whether they are oriented towards mastering or towards
achievements) was not found to be related to a log-based measure of carelessness (that is, when a
student knows the skill needed to solve a problem but does not demonstrate that skill); also, goal
orientation, as well as perceptions of self-efficacy, were not found to associated with engagement
with a computer-based learning system (Hershkovitz, Baker, Gobert, & Nakama, 2012;
Hershkovitz, Baker, Gobert, Wixon, & Sao Pedro. 2013). Similarly, there were very weak rela-
tionships found between domain- and unit-level self-efficacy and hint-seeking and glossary use
in mathematics tutor (Fancsali, Bernacki, Nokes-Malach, Yudelson, & Ritter, 2014). Possible
explanations for the absence of such relationships are the differences in data granularity and/or
the potentially strong effect of contextual variables.

Indeed, when granularity is similar for both types of measures or when they take into account
contextual variables, some studies were able to find relationships between student-computer in-
teraction and self-efficacy. Computer Science self-efficacy, for example, was found to be predic-
tive of engagement (Grafsgaard, Wiggins, Boyer, Wiebe, & Lester, 2014); as both these
measures were based on students’ self-reports, this finding makes sense in light of the limitation
mentioned above (in this case, both variables are at the same granularity, and engagement meas-
uring is not biased by contextual variables). Similarly, when both types of variables are measured
on a finer-grained level, relationships are found, and contextual variables (e.g., log-based and
physiological) are predictive of self-efficacy (McQuiggan, Mott, & Lester, 2008). In our study,
different granularities and different contexts of measurements are presented.

Methodology

Research Field

Data analyzed for this study was drawn from Appleseeds Academy’s “Technological Empower-
ment for Unemployed Women” course (TEUW) and included log-based variables and survey-
based variables (full details are following, under Participants and Data). During this course, un-
employed women are taught basic computer applications (e.g., using Internet browsers and
searching for information online, using basic MS Office applications, and sending emails) and
best job-seeking practices. In addition, the participants take part in an empowerment workshop,
in order to enhance their chances of finding a job in today’s computer-enriched market. A typical
course includes 16 meetings (4.5-hour long each) taken within one month, of which 13 focus on
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technological topics and are led by Appleseeds Academy instructors, and 3 are focused on em-
powerment and are led by expert advisers.

The course is accompanied by a Moodle website, holding all of the materials used during the
meetings and extra materials for self-learning. The website also includes a discussion forum, a
message board, and a module to create an online glossary by the participants.

Appleseeds Academy

Established in 2000 as a business sector initiative, Appleseeds Academy aims to bridge social
and economic gaps in the Israeli society by diminishing the country’s digital divide. As Israel’s
hi-tech industry booms and those in weaker communities get left behind, Appleseeds Academy
partners with businesses, government, and other NGOs to provide professional training, educa-
tional programming and hands-on personal development and social intervention opportunities for
underserved populations in Israel. The TEUW course is organized in cooperation with the Israeli
Employment Service, WIZO (Women’s International Zionist Organization, a volunteer organiza-
tion dedicated to social welfare of Jewish women in Israel and worldwide), and Microsoft Israel.

Participants and Data

Overall, we collected data of 54 participants, all women of ages 25-65, who took the TEUW
course during February-March 2014. Participants were drawn from groups located in different
areas of Israel, including both big cities and small towns. Data were collected via different tools
(for a full list of the variables, see Research Variables).

Knowledge pre/post-test

The knowledge pre-test was administered online early during the first meeting of the course; the
post-test at the end of the last meeting of the course.

Pre/post survey of computer use and attitudes towards computers

These surveys are measuring attitudes towards computers, previous experience with computers,
and employment self-efficacy. They also collect some demographics variables (e.g., age, religion,
place of birth) and employment-related variables (e.g., previous occupation, unemployment peri-
od). The post survey included items asking for feedback about the training, specifically satisfac-
tion with various aspects of it. These pre/post surveys were administered immediately before the
knowledge pre/post-tests, respectively, using the same system.

Log files

Moodle log files documented a total of 5,159 actions, widely ranging between 3-575 actions for
participant, with an average of 96 actions per participant, a median of 76, and a high variance
(SD=102). The frequency of actions per participant is exponential-like — that is, most participants
present low activity, while only a few are very active — which is a very typical pattern for web
access; it is referred to as the “participation inequality” (Nielsen, 2006) and was shown in many
different educational contexts (e.g., Fournier, Kop, & Sitlia, 2011; Hershkovitz & Nachmias,
2010).
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Research Variables

The dependent variable is Post-training Employment Readiness High/Low. It is binary (1/0 for
high/low readiness), based on a median split of the average of five employment-efficacy items in
the post-survey, each of which was scored on a 5-point Likert scale. The original items are:

e ] feel confident to present my skills and strengths

I feel confident to go to job interviews

e Ibelieve in my ability to acquire knowledge independently
e [ can use a computer independently to learn new areas

e Ifeel I can get a job that matches my abilities and skills

We chose to convert the Post-training Employment Readiness into a binary variable as for the
relatively small size of population and due to its non-normal frequency (see previous section).

Over all, we have 17 independent variables from four categories:

Log-based variables (3 variables)
From Moodle log files, we computed for each participant the following:

e Total Number of Actions (Moodle only)

e Knowledge Pre/Post-Test Length (in minutes, time-difference between entrance to the
test and hitting the “Finish” button)

Computer literacy, experience (4 variables)

e Knowledge Pre/Post-Test Score — each is the percentage of correct answers from the
pre/post knowledge test

e Computer Pre/Post-Use — each is an average of six items from the pre/post survey refer-
ring to computer applications use (rated on a 5-point Likert scale)

Job-seeking motivation and practice (6 variables)

These variables are based on relevant items (scored on a 5-point Likert scale) from the pre/post
survey. The variables are:

e Pre-training Employment Readiness is calculated the same way as the dependent varia-
ble, based on the pre survey (without a median split)

e Motivation towards the Training (1 item)

e Pre/Post Job-seeking Activeness (6 items, e.g., “l use family/friends during my job seek-

9% ¢

ing”, “I send out my CV via job search websites™)

e  Pre/Post Beliefs in Finding Suitable Job (1 item)

Training satisfaction (4 variables)

These variables are based on relevant items from the post survey, asking for feedback about the
training (each items was scored on a 5-point Likert scale). The variables are:
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e Satisfaction with Content (5 items)
e Satisfaction with Instructor (7 items)
e Satisfaction with Empowerment Workshop (9 items)

e Satisfaction with Final Project (3 items)

Results

Pre/Post-Training Employment Readiness

As a first step, we explored some statistics of the Pre/Post-training Employment Readiness vari-
ables (see Table 1). Overall, the mean Post (M=4.45, SD=0.61) is meaningfully and statistically
significantly higher than the mean Pre (M=3.66, SD=0.88), with t(53)=5.33, at p<0.001 (a
paired-sample t-test was used).

Table 1. Descriptive statistics for the Pre/Post-Training Employment Readiness variables

VARIABLE MEAN SD SKEWNESS
Pre 3.66 0.88 -0.65
Post 4.45 0.61 -1.10

However, it is interesting to explore the relationships between these two variables more deeply.
As may be understood from the very different skewness values (see Table 1), the Pre/Post varia-
bles are distributed differently; while Pre-Training Employment Readiness can be seen as
skewed from normality, Post-Training Employment Readiness is clearly not normal (see Figure
1); the Post variable might demonstrate a ceiling effect. Testing the Pre/Post variables for nor-
mality, using one-sample Kolmogorov-Smirnov test, results with both being non-normal, howev-

Pre Post
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Figure 1. Pre/Post-Training Employment Readiness distribution
(note the different scales on both axes)
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er with different values of 0.13 and 0.05, respectively (both at p<0.05). Therefore, it is of no sur-
prise that these two variables are not statistically significantly correlated (r=-0.04, at p=0.8).

Overall, it seems that the course had dramatically increased the level of participants’ readiness to
work with computers, and that the Post-training Employment Readiness might even demonstrate
a ceiling effect.

Direct Relationship between the Dependent
and the Independent Variables

Before highlighting some interesting relationships between Post-training Employment Readiness
High/Low and the independent variables, it is important to comment about the variable Post-
training Employment Readiness (that is, before the median split). It was found that no independ-
ent variable was correlated with this pre-median split variable. This surprising finding might be
explained by the non-normality of the continuous version of the dependent variable (see previous
section); hence, we will focus our analyses on the binary version of it.

The following analyses are based on independent sample t-test values, comparing the independ-
ent variable means between the two groups formed by the dependent variable values (high/low

employment readiness). Unless otherwise stated, df=52. T-test values are presented in absolute

value.

Log-based variables

When comparing mean values of the three log-based variables, only one shows significant differ-
ence between the high and the low employment-ready participants; this variable is Knowledge
Post-Test Length (see Table 2 for the full comparison results). The average of the low employ-
ment-ready group (~37 minutes) is more that 60% higher than the average of the high employ-
ment-ready group (~23 minutes); this difference is statistically significant, with t(24.8)=2.4, at
p<0.05. As Levene’s test for equality of variances was significant (with F=11.2, at p<0.01), we
did not assume equal variances.

Table 2. Comparing means of log-based variables by high/low employment-readiness

VARIABLE MEAN (SD) | MEAN (SD) t
FOR HIGH FOR LOW

(N=31) (N=23)

Total Number of Actions 104.0 84.2 0.7
(122.7) (65.0)

Knowledge Pre-Test Length [sec] 881.6 904.5 0.2
(310.9) (368.3)

Knowledge Post-Test Length [sec] 1365.2 2206.0 2.4
(528.2) (1818.8)

" p<0.05,* df=24.8, Levene’s test for equality of variances was significant, hence equal
variances were not assumed

This finding of relationship between employment-efficacy and log-based measures of online ac-
tivity is in line with the more general established relationship between self-efficacy beliefs and
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persistence/engagement (which are often measured by time on task or number of items complet-
ed) (cf. Multon, Brown, & Lent, 1991; Ouweneel, Schaufeli, & Le Blanc, 2013). It is possible
that the participants with high employment-efficacy were more engaged and/or more persistent
during the post-test than the participants low on employment-efficacy, which helped the former
finish it faster than the latter. One might think that these differences in post-test duration imply
on differences in actual knowledge, but, as will be shown in the next sub-section, no differences
were found between the two groups with regards to computer knowledge or experience.

Interestingly, the Knowledge Pre/Post-Test Length are not statistically significantly correlated
with each other (r=-0.08, at p-0.56); also, neither of them is significantly correlated with Total
Number of Actions. This might hint on Knowledge Post-Test Length depicting some constructs
that are different from those depicted in Knowledge Pre-Test Length.

Computer literacy, experience variables

Comparing mean values of the four variables related to computer literacy and experience, none
shows significant difference between the high and the low employment-ready groups (see Table
3). This is surprising, as previous studies have shown relationships between similar variables.

For example, Potosky (2002) had shown that post-training software efficacy (after a software
training) was correlated with both computer knowledge and training performance (which may
refer to our Knowledge Pre/Post-Test Score); and, generally, computer self-efficacy has been
shown to be related to prior experience with computers (e.g., Cassidi & Echaus, 2002; Rex &
Roth, 1998; Topkaya, 2010). This is further discussed in the Conclusions and Discussion section.

Table 3. Comparing means of computer literacy and experience variables
by high/low employment-readiness

VARIABLE MEAN (SD) | MEAN (SD) t
FOR HIGH FOR LOW
(N=31) (N=23)
Knowledge Pre-Test 0.50 0.54 1.0
Score (0.13) (0.13)
Knowledge Post-Test 0.80 0.83 1.2
Score (0.10) (0.08)
Computer Pre-Use 3.47 3.52 0.4
(0.43) (0.41)
Computer Post-Use 3.82 3.71 1.1
(0.34) (0.46)

Analyzing correlations of pairs of these variables results with some interesting insights. First,
Knowledge Pre-Test Score is significantly correlated with Computer Pre-Use (r=0.36, at
p<0.05). This is of no surprise, as the relationship between prior computer experience and per-
formance (as well as with computer self-efficacy) has been long established (cf. Marakas, Yi, &
Johnson, 1998). However, the lack of correlation between Knowledge Post-Test Score and nei-
ther Computer Pre-Use (1=0.23, at p=0.09) nor Computer Post-Use (r=0.09, at p=0.52) is surpris-
ing.

A paired-sampled t-test reveals that across the whole population (N=54), Knowledge Pre/Post-
Test Score means are significantly different from each other (M=0.52, SD=0.13, and M=0.81,
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SD=0.09, respectively), with t(53)=15.3, at p<0.001; the same goes for the difference between
Pre/Post Computer Use means (M=3.49, SD=0.43, and M=3.77, SD=0.39, respectively), with
t(53)=3.9, at p<0.001. However, while Knowledge Post-Test Score is over 50% higher than
Knowledge Pre-Test Score, the increase between Computer Pre/Post-Use is only minor. It is only
natural that the latter is much less prominent than the former, as one-month timeframe (the length
of the course) is long enough to accumulate knowledge, while it is too short for changing com-
puter use habits. Indeed, across the whole population, Pre/Post Computer Use means are not sig-
nificantly correlated (r=0.20, p=0.15), which might indicate on the irregular computer use chang-
es adopted by the participants.

Therefore, we suggest that the reasons for Pre Computer Use and Computer Post-Use not being
correlated with Knowledge Post-Test Score are different; for the former, the explanation proba-
bly lies in the dramatic increase in knowledge, which is incomparable to the increase in computer
use, and for the latter it might be the irregular patterns of computer use adopted by the partici-
pants which changed the dynamics between computer use and knowledge.

Job-seeking motivation and practice variables

Comparing mean values of the six variables related to computer literacy and experience, none
shows significant difference between the high and the low employment-ready groups (see Table
4).

Table 4. Comparing means of job-seeking motivation and practice variables
by high/low employment-readiness

VARIABLE MEAN (SD) | MEAN (SD) t
FOR HIGH FOR LOW

(N=31) (N=23)

Pre-training Employment Readiness 3.59 3.75 0.64
(0.96) 0.77)

Motivation towards the Training 4.84 4.83 0.09
(0.52) (0.49)

Pre Job-seeking Activeness 0.32 0.69 0.80
(0.31) (0.33)

Post Job-seeking Activeness 0.82 0.83 0.12
(0.29) (0.26)

Pre Beliefs in Finding Suitable Job 4.61 4.57 0.19
(0.92) (0.90)

Post Beliefs in Finding Suitable Job 4.58 4.39 0.58
(1.12) 1.27)

Across the whole population (N=54), Post Job-seeking Activeness is higher than Pre Job-seeking
Activeness, with means of 0.65 (SD=0.32) and 0.82 (SD=0.27), respectively. These differences
are statistically significant, with t(53)=3.27 (paired-sample t-test), at p<0.01. This is of no sur-
prise, as one of the goals of the course was to empower the participants to an active job search.

Therefore, the non-significant difference between the means of Pre/Post Beliefs in Finding Suit-
able Job (4.59, SD=0.9, and 4.50, SD=1.18, respectively) is surprising, with t(53)=0.43, at
p=0.67. One should expect that after such an empowerment, and after gaining relevant
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knowledge, attitudes towards a successful job-seeking would positively change. This might be a
result of a ceiling effect in the Pre variable, or maybe a dissatisfaction with the Israeli job mar-
ket.

Training satisfaction variables

Comparing mean values of the five variables related to computer literacy and experience, only
one shows significant difference between the high and the low employment-ready groups, Satis-
faction with Content (see Table 5).

As previous works showed, satisfaction with training is correlated with post-training self-efficacy
and ability to cope (e.g., Saks, 1995).

Table 5. Comparing means of training satisfaction variables
by high/low employment-readiness

VARIABLE MEAN (SD) | MEAN (SD) | t
FOR HIGH FOR LOW
(N=31) (N=23)
Satisfaction with Content 4.59 4.23 2.39™
(0.42) (0.68)
Satisfaction with Instructor 4.77 4.83 0.41
(0.49) (0.42)
Satisfaction with Empowerment Workshop 4.42 4.57 0.92
(0.66) (0.44)
Satisfaction with Final Project 4.57 4.71 0.96
(0.53) (0.53)

" p<0.05

*df=34.3, Levene’s test for equality of variances was significant, hence equal variances
were not assumed

Summary of relationships

While exploring direct relationships between the dependent variable and the independent varia-
bles — using independent-sample t-tests — we have found only two significant relationships.
These relationships were found to log-based and satisfaction-related variables:

e Participants with high Post-training Employment Readiness values took the knowledge
post-test (Knowledge Post-Test Length) much quicker than those with low values (~23
minutes, compared with ~37 minutes);

e Participants with high Post-training Employment Readiness values were satisfied with
the course content (Satisfaction with Content) more than those with low values (4.59 on
a 5-point Likert scale, compared with 4.23).

We now move on to exploring more complicated relationships, using a prediction model.
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Predicting the Dependent Variable

We now use a decision tree model in order to explore more complex relationships between the
dependent (predicted) variable and the independent variables (the predictors). We choose a deci-
sion tree model as for its interpretability.

We developed the decision tree model using RapidMiner Studio (Mierswa, Wurst, Klinkenberg,
Scholz, & Euler, 2006), with a manual forward feature selection. This process starts with build-
ing and assessing single-feature models for each of the variables, selecting the best model. Then,
each of the remaining variables (not already in the model) is tested for model improvement (now,
as a two-feature model). The process goes on until no improvement is gained. Prediction good-
ness was tested using kappa, and was validated using leave-one-out cross-validation (LOOCV).

Of the single-feature models, only one performed better than chance. This is the model built with
Knowledge Post-Test Length, which resulted with a LOOCV kappa of 0.334. This is not surpris-
ing as for the lack of relationships between the dependent variable and all but two of the inde-
pendent variables, one of which was Knowledge Post-Test Length. Recall that the other variable
that was found related to the dependent variable was Satisfaction with Content, and indeed this
was the second variable to be added to the model.

The final model has a LOOCYV kap-

pa of 0.524. The full tree is present-
ed in Figure 2; its corresponding
confusion matrix is presented in Ta-
ble 6. Overall, three variables en-

Post Test Length > 2911: L. {L=]. H=0}
Post Test Length <2911

| Satisfaction with Content > 3.7

| | Num. of Actions > 14

tered the best decision tree in the
following order:

|| | Num. of Actions > 19
| Post Test Length > 1008
| Post Test Length > 1299
| Post Test Length > 1596
| | Num. of Actions > 61: H {L.=1. H=7}

1. Knowledge Post-Test Length I |
[
[ ]| Num. of Actions <61: L {L=2. H=1}
[
[
|P

2. Satisfaction with Content

3. Total Number of Actions
| Post Test Length < 1596: H {I.=0, H=8}

Post Test Length < 1299: L. {L.=7, H=1}
ost Test Length < 1008: H {L.=0. H=6]
Num. of Actions < 19: L. {L.=2. H=0]
Num. of Actions < 14: H {L=0. H=8]
Satisfaction with Content < 3.7: L {L=4, H=0}

The tree size is 16, its height is 7,
and it has 9 leaves. The paths to the
leaves define the groups that were
predicted as high/low in post-
training employment readiness.

Figure 2. Best decision tree prediction model for
Post-training Employment Readiness (L=Low,
H=High). Variable names are shortened for hav-
ing a better presentation; prediction is marked in
bold red letters; true values distribution in each
leaf are brought in curly brackets

Characterization of
participants predicted as
having high post-training
employment readiness
We now follow the corresponding
four paths to the “High” leaves (see

Figure 2), in order to characterize participants predicted as having high post-training employment
readiness.

Participants who took the knowledge post-test in more than 49 minutes or that were satisfied with
the course content at a level of 3.7 or less (out of 5) are predicted as having low post-training
employment readiness. Of the rest of the participants, either of the following characterizations
refer to the “High” group:
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e Performed at most 14 actions on the course website throughout the course

e Performed more than 19 actions on the course website throughout the course

AND

took the knowledge post-test in 17 minutes or less

e Took the knowledge post-test in between 22-27 minutes

e Took the knowledge post-test in 27 minutes or more

AND

Performed more than 61 actions on the course website throughout the course

Table 6. Confusion matrix for the best prediction model
of Post-training Employment Readiness High/Low

ACTUAL
LOW | HIGH | PRECISION
PREDICTION | LOW 13 2 86.7%
HIGH 10 29 74.4%

RECALL | 56.5 93.5%

For having a better under-
standing of the interaction
between Knowledge Post-
Test Length and Total
Number of Action and its
effect of the dependent
variable prediction, we
present an illustration of
the High/Low predictions
of these two independent
variables, see Figure 3.
This chart refers only to
the group of participants
who took the knowledge
post-test in no more than
49 minutes and were satis-
fied with the course con-
tent at a level greater than
3.7.

From the illustration, we
can easily observe the
group of participants who
took the knowledge post-
test in relatively a short
time and were active
online to some degree
(group B). That this group
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is predicted as “High” in post-training employment readiness is only reasonable. Another easily
explained group is D, which gathers participants with both values in the mid-range.

Group C holds participants who took the knowledge post-test in relatively a long time and were
relatively highly active online. These might be participants who—despite being relatively slow in
the exam—were truly engaged with the course materials, hence eventually feeling ready for the
job market.

Group A holds participants with relatively low online activity, and they were predicted to have
high post-training employment readiness no matter the length they took the knowledge post-test.
This finding is surprising and why it was predicted as “High” is yet to be explored.

Conclusions and Discussion

In this study, we explored relationships between post-training readiness to work with computers
and variables of different categories: log-based, computer literacy and experience, job-secking
motivation and practice, and training satisfaction. This was done in the context of unemployed
women taking a computer training in order to improve their readiness to work with computers.

Of the many interesting findings reported here, we would now elaborate on a few. First and
foremost, the absence of relationships between the independent variable, Post-training Readiness
to Work with Computers, and all but two of the variables, namely, Knowledge Post-Test Length
(that is, the duration it took the participants to take the knowledge post-test) and Satisfaction with
Content (of the training). Of these two, the difference in post-test duration between participants
with high and low values of readiness to work with computers is striking. This variable was
found prominent while constructing a prediction model of the independent variable with a nice
LOOCYV kappa of 0.334, a model that was improved—besides by the only other variable that was
found associated with the independent variable—with another log-based feature, Total Number
of Actions (within the course site); the final model shows an impressive LOOCYV kappa of 0.524.

The prominence of these rather simple log-based variables in predicting readiness to work with
computers is emphasized when recalling that there were no differences between the high/low
employment-efficacy groups concerning computer knowledge or experience. This means that the
differences in the time it took the participants to finish the post-test might be indicative of some-
thing other than knowledge. We hypothesize that the post-test time-on-task depicts some other
constructs, either the mere ability to work with computers (as the tests were taken online) or
some other personal attributes. This is a possible future direction, motivated by the promises of
log-based prediction being efficient and cheap when compared to other alternatives.

A second interesting finding (already mentioned above) is the lack of relationships between Post-
training Readiness to Work with Computers and the computer literacy and knowledge variables,
namely Knowledge Post-Test Score and Computer Post-Use, which seem counterintuitive. In the
context of the current study, the lack of relationships might be a result of the trained content it-
self; it was shown already that while training in advanced computer tasks (like programming) is
indeed related to higher computer self-efficacy, training in simple tasks (like word processing or
spreadsheets) have only little effect on computer self-efficacy (Hasan, 2003).

In the training researched in this study, most of the content was indeed related to simple comput-
er tasks, which might explain the lack of relationships to Post-training Employment-readiness.
Another possible explanation is given in Burger and Blignaut (2004), who had found that both
attitudes toward computers decreased after a five-month computer literacy course; the authors
suggest that the course might have made the students realize how little they actually knew about
computers. A positive change in attitudes toward computers might have occurred were a longer
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course given. An important implication of this finding relates to the duration of computer literacy
programs. In order to be effective, these should be planned based on participants’ previous expe-
rience and expectations.

Finally, the lack of relationships between the vast majority of the independent variables and the
dependent variable make us think of either examining other types of variables or applying more
advanced analyses. It might be that second- or higher-order effects have not yet been fully re-
vealed. An example for such effect is the appearance of Total Number of Actions in the decision
tree model. Important to notice, this study is unique in both population and the purpose of the
computer training involved, so contradictory findings to previous findings should be examined
with this in mind.

Implications of this study may be thought of in a few levels. Understanding of the factors related
to readiness to work with computers is important with regards to numerous populations, mainly
those low in employability. As the job-market keeps changing, and as more and more jobs be-
come computer-enriched, computer training for such populations are crucial not only for them,
but also for the society at large (Kalef, Barrera, & Heymann, 2014; Ktoridou & Eteokleous-
Grigoriou, 2011). Our findings concerning one such program highlight the need of more research
for exploring the factors that affect post-training readiness to work with computers, in order to
plan similar programs accordingly.

On another level, our findings shed light on the strong associations between log-based variables
and measures related to computer self-efficacy. Two of the three features in the final prediction
model are log-based. Obviously, the use of log-based variables is far more efficient than any oth-
er variable, hence our study suggests this direction as promising in exploring the complexity of
constructs related to either computer or employment self-efficacy. Having a further understand-
ing of the role of these variables in predicting self-efficacy may assist in improving its prediction
and might lead to the ability to detect critical issues in real-time.

The relationships found between log-based variables and the dependent variable, which measures
readiness to work with computers, can be examined through recent trends in learners’ assess-
ment. In recent years, it has been suggested — and empirically shown — that other measures rather
than post-learning tests are to be considered while evaluating learners’ success. Of the suggested
measures are log-based variables (e.g., Baker, Hershkovitz, Rossi, Goldstein, & Gowda, 2013;
Gobert, Sao Pedro, Raziuddin, & Baker, 2013; Iglesias-Pradas, Ruiz-de-Azcarate, & Agudo-
Peregrina, 2014; Ventura & Shute, 2013). Along this line is also a recent study showing the pow-
er of measuring engagement with a computer-based learning environment during secondary
school in predicting college enrollment (San Pedro, Baker, Heffernan, & Ocumpaugh, 2015).
This stream of research might enable a better understanding of adult education and its efficiency
and might add on the currently, coarse-grained measures of such programs (cf. Badescu, Gar-
rouste & Loi, 2013).

This study is not without limitations. One limitation is the definition of the dependent variable,
namely, readiness to work with computers. This construct is somewhat a combination of readi-
ness to work and attitudes toward computers. As this was the first exploration of the relationships
of this construct with log-based variables, we decided to test it as one measure. This decision
might not be unjustified, as for many jobs in today’s job-market one can barely distinguish be-
tween working with computers and working per se. Specifically, this might be the case in the
population and training discussed in this study, as the unemployed women who took the training
were taught computer skills while being motivated to work — all in the purpose of being prepared
to work in a computer-enriched environment. As was previously shown, attitudes toward com-
puters and attitudes toward working with computers might not be significantly different from
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each other (Jawahar & Elango, 1998). Still, one obvious future direction would be to test this
construct for possible different components, like general self-efficacy, computer self-efficacy,
and professional self-confidence, maybe even to distinguish between general computer self-
efficacy and different software self-efficacy measures (cf. Argawal, Sambamurthy, & Stair,
2000; Beas & Salanova, 2006; G. Torkzadeh & Koufteros, 1994).

Another limitation is the relatively small population size. Conducted as an exploratory phase,
N=54 might be considered as a nice population, however for validating our results a larger popu-
lation is needed. Focusing on more complex log-based features, we plan on keep studying the
phenomena discussed here with a larger population and with improved research tools.
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Abstract

Learning objects originally developed for use in online learning environments can also be used to
enhance face-to-face instruction. This study examined the learning impacts of online learning ob-
jects packaged into modules and used in different contexts for undergraduate education offered
on campus at three institutions. A multi-case study approach was used, examining learning im-
pacts across a variety of course subjects, course levels (introductory and advanced undergradu-
ate), student levels (undergraduate and graduate), and instructional goals (i.e., replacement for
lecture, remediation). A repeated measures design was used, with learning data collected prior to
viewing the online module, after completion of the module, and at the end of the semester. The
study provided a broad examination of ways that online modules are typically used in a college
classroom, as well as measured learning effectiveness based on different instructional purpose
and usage contexts. Results showed the effectiveness of the modules in serving as a substitute for
classroom lecture, remediation of course prerequisite material, introduction to content with fol-
low-up lab practice, and review for final
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Learning from Online Modules

Introduction

Online learning objects (LOs) are small, stand-alone, mediated content resources that can be re-
used in multiple instructional contexts, serving as building blocks to develop lessons, modules, or
courses. While the definitions of learning objects vary, a comprehensive review of the literature
showed that there generally are three common characteristics: they are digital, they support learn-
ing, and they are reusable (Moisey & Ally, 2007). LOs supporting face-to-face classes can serve
many purposes: as background/review covering prerequisite course knowledge; to replace a lec-
ture; to support, reinforce, and complement classroom presentations; introduce content for fol-
low-up practice; and to serve as a review for an exam. The capability of LOs to support a variety
of instructional contexts helps meet educational needs of the growing diversity of students in both
K-12 and college settings. These characteristics contribute to an LO’s utility, which refers to an
LO’s expanded use beyond that of the initial intended audience or educational setting (Namuth,
Fritz, King, & Boren, 2005). Learning objects may also be classified in terms of uses in different
educational contexts with the goal of guiding selection and usage by potential users. Proposed
classifications include presentation, practice, simulation, conceptual models, information, and
contextual representation (Churchill, 2007).

Research has documented the instructional effectiveness of learning objects (Guy & Lownes-
Jackson, 2012; Kay, 2014; Nugent, Soh, & Samal, 2006; Tallmadge & Chitester, 2010) but little
is known about their learning impact when used to meet different instructional objectives and
when used in different learning contexts. The purpose of this study was to explore the learning
impacts of learning objects packaged into online modules and used in different learning contexts.
The study used a multi-case study approach involving professors from different universities
teaching different undergraduate agricultural science classes. This multi-case study approach al-
lowed study of online modules used in a variety of instructional contexts, with different student
populations, and with varying instructional purposes. The repeated measures design also allowed
examination of the proximal and distal learning impacts.

Methods

Description of Modules

Learning objects packaged into online modules were developed as part of a USDA grant (Agri-
culture and Food Research Initiative Competitive Grant No. 2011-68005-304111) designed to
expand academic and outreach curricula in the broad areas of agronomy and biofuel. The mod-
ules contained stand-alone content and appropriate assignments and included a combination of
video, animations, graphics, text, and quizzes. The videos could be narrated PowerPoints,
tours/demonstrations of field techniques, demonstrations of calculations, or links to YouTube re-
sources. The modules were designed to promote learner control of the navigation and viewing of
the material. Students could freely move between pages, and watch, pause, and rewind the video
components. Students could also click on designated terms and access a glossary. There were also
links to external content. These strategies took advantage of the capabilities of online instruction
to prompt active student response, which has been shown to result in greater mastery of material
(Freeman et al., 2014; Nugent et al., 2009). Strategies also are forms of learner control of the les-
son, which has been shown to be important to effectiveness (Windle, McCormick, Dandrea, &
Wharrad, 2011).

The modules were developed following an instructional design process that included a) develop-
ment of learning objectives; b) collaborating with content experts to refine objectives and write
content; ¢) development of learning objects such as videos, graphics, written e-lessons, and quiz-
zes; d) internal review by content experts and revision; e) public release of learning objects to
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students and public; and f) final revision based on evaluation data. Modules were developed using
Adobe Flash Animation, Camtasia, and Moodle (LMS).

Study Design

Because the goal was to examine the effectiveness of the digital materials in a variety of learning
contexts, a case study approach was used, examining learning impacts across a variety of course
subjects, course levels (introductory and advanced undergraduate), student levels (graduate, un-
dergraduate), and instructional goals (i.e., replacement for lecture, remediation). The case study
approach provides a broad examination of ways that a module of packaged LOs is typically used
in a college classroom, as well as evidence of the learning effectiveness based on different in-
structional purposes and usage contexts.

Each of the case studies followed a design using quantitative methods to assess the learning at
various course time points. All cases used measures of proximal learning evidenced by assess-
ment given immediately after completing the module, as well as distal learning as measured by
course final exams. Learning data was collected at baseline (beginning of course, prior to intro-
duction of module), post module (after students had completed the online module), and the end of
the semester (final exam). This repeated measures design allowed examination of the immediate
impact of the digital modules (from baseline to post-module), as well as the retention of learning
to the end of the semester (from post-module to end of course).

Case Study One: Online Module as
Primary Learning Material and Remediation

This case study compared the learning impact of a module intended as primary learning material
in a 200 level university course (introductory level) versus use as remediation and refresher for
prerequisite content for a more advanced class. The study involved use of a single module, “Per-
ennial Grass Growth and Development,”
(http://passel.unl.edu/communities/index.php?idinformationmodule=1130447263 &idcollectionm
odule=1130274200) used by two different professors at two different universities. The first pro-
fessor used the module as a substitute for a single lecture in a 200 level undergraduate soil sci-
ence class. Students in this class (n = 68) represented a mix of sophomores (25%), juniors (45%),
and seniors (30%). The majority were carrying a GPA of 3.0-3.4. Most were male (91%), and
classified themselves as agronomy majors (52%). Eighty-five percent of the students reported that
the course was required for their major.

The second professor, located at a different university, used the same module of learning objects
to provide remediation and background material for a 400 level soil science class (advanced lev-
el). The demographics for this class (n = 13) represented it upper level status, with 46% graduate
students, 31% seniors, and 23% juniors. The gender split was 69% male and 31% female. Majors
were varied, with typical majors being bioenergy and biological engineering.

Both professors used the same assessment consisting of 11 multiple choice questions that covered
material presented in the module. They also followed the same data collection protocol, with the
same quiz given at the beginning of the school year (baseline), after viewing the LOs (post-LO),
and end of course (final exam). This sequence of assessments allowed for a repeated measures
design with three data collection points.

Results

A split plot analysis with time as the within variable and course as the between showed no signif-
icant time by course interaction (A = .96, F(2,72) = 1.68, p = .19). However, the main effect for
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time was significant (A = .35, F(2,72) = 67.12, p < .0001, partial n* = .65), documenting changes
in learning across the three time points. In order to isolate specific changes between time points,
one-way within subjects ANOV As were run, followed up by pairwise comparisons. Results
showed significant increases in both courses from pre- to post-module—200 level class: t(63) =
13.03, p <.0001, d = 1.60; 400 level class: t(12) =4.99, p <.0001, d = 1.38, and a nonsignificant
change (slight decrease) from post-LO to final 200 level class: t(63) = 1.13, p = .26; 400 level
class: t (11)=1.43, p=.18). Figure 1 shows the pattern of results for the two classes.
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Figure 1: LO learning impacts in two classes. Percent represents
the score or % of assessment questions answered correctly.

Discussion

The results provide clear evidence that the module had a similar learning impact, despite differ-
ences in its intended purpose for the two classes. Because the baseline results (pre-module) for
the two classes were similar, it appears that, in general, students in the 400 level class did not
have more content knowledge than the lower level course at the beginning of the course, as was
expected. Thus, the module appeared to serve the same purpose in both classes—as primary
learning material. It is important to note that results from both classes showed a significant in-
crease in learning as a result of viewing the module, followed by a stabilization or retention of the
learning. The use at two different universities with two different courses provides greater general-
izability of results regarding the effectiveness of learning objects in increasing student learning
and promoting learning retention.

Case Study Two: Module Used with
Follow-Up Lab Practice

Case study 2 involved use of a different module focusing on “Establishment of Switchgrass and
Other Perennial Grass Stands”
(http://passel.unl.edu/communities/index.php?idinformationmodule=1130447188&idcollectionm
odule=1130274200). The material required application of knowledge through the use of specific
formulas and calculations to determine amount of seeds needed, percent germination, etc. The
study examined a) the learning impact from viewing the packaged learning objects, b) the value-
added learning impact of participating in a lab with practice with the content and needed calcula-
tions, and c) the retention effect to the end of the semester. A major area of inquiry was looking at
the singular effect of the module and the combined effect of the module with additional lab prac-
tice.
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The module was used in the same 200 level undergraduate soil science class from study 1, but in
a different semester. This module replaced what the instructor typically presented in a lecture and
was followed up with a lab where students had direct practice using the formulas and making the
appropriate calculations. The learning was measured through presentation of a planting scenario
that required calculations. The assessment was given at three time points: following student view-
ing of the LOs (a non-graded multiple choice quiz in the module itself), following the lab (a fill-
in-the-blank graded quiz), and on the final exam. The multiple choice format for the first admin-
istration of the quiz was necessary to allow presentation and grading of the quiz within the mod-
ule itself. However, the content was the same across the two instruments. Because of the exten-
sive calculations involved, no pre-test was given. It was believed that students would not be able
to successfully answer the questions, resulting in guessing, or would become frustrated, with pos-
sible impact on their course attitudes. Thus, the proximal learning impact of the module cannot be
definitively determined. In order to maintain consistent data collection points across the case
studies, we estimated a baseline score based on the expectation that students could have been ex-
pected to score around 25% by chance as shown in Figure 2.

Results

A one-way within subjects ANOVA was conducted, with time as the within subject variable. Re-
sults showed a significant effect for time (A = .69, F(2,39) = 8.98, p < .001, partial n> = .32). This
main effect was followed up by pairwise dependent t-tests, showing a significant increase from
post-viewing to post-lab (t(42) = 4.39, p <.0001, d = .68) and a nonsignificant increase from
post-lab to post-final exam (t(40) = .10, p =.92). Figure 2 shows the pattern of learning effects.
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Figure 2. Learning impacts for LO module supplemented
with lab-based practice in a single course (n = 50).

Discussion

Given the projected baseline score of around 25%, the 70% average score following module
viewing represents considerable learning. Of major interest, however, is the additional gain real-
ized through lab practice. Results suggest the value of LO module as introduction to material, but
that full learning impacts may not be realized until students have time to practice and apply what
they have learned. This practice effect may be most important for the type of learning material
presented in this particular module, which focused on the use of formulas and calculations to
solve problems as opposed to presentation of basic information or concepts. It is also possible that
the practice components could be incorporated into the learning object package itself, reducing
the need for follow-up lab practice and providing additional opportunities for active learning on
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the part of the learner. It is also important that, similar to results in case study 1, the learning real-
ized from the additional practice stabilized and was retained throughout the semester.

Case Study Three: Module as Reinforcement
and Review

Case study 3 extended the research on the effectiveness of learning object modules by examining
their use as both reinforcement for previously learned material and review for the final exam. The
module was used in a 200 level (introductory undergraduate), crop production equipment class (n
= 42) with a mixture of sophomores (51%), juniors (21%), seniors (14%), and freshmen (2%).
Seventy percent were majoring in Agricultural Systems Management and 79% were taking the
course as a requirement for their major. The majority (44%) reported their GPA as between 2.5
and 2.9. All students in this course were male.

The module, which dealt with harvesting perennial grasses for bioenergy, contained content
which an estimated 60—70% of the class had been exposed to in previous courses. The module
was assigned as a replacement for two days of lecture. It was followed by a 15-item multiple
choice exam the following week. The graded post-exams were returned with no feedback. The
link to the module was also sent out prior to the final exam as a source of review. The data collec-
tion followed a similar pattern to previous studies: baseline, post-module, and as part of the final
exam. As a result of student feedback, the module has since been split into two: 1) “Field Opera-
tions for Harvesting Herbaceous Bioenergy Crops: Mowing and Conditioning” and 2) “Field Op-
erations for Harvesting Herbaceous Bioenergy Crops: Raking and Merging”
(http://passel.unl.edu/communities/index.php?idinformationmodule=1130447261&idcollectionm
odule=1130274200).

Results

A one-way within subjects ANOVA was conducted, with time as the within subject variable. Re-
sults showed a significant effect for time (A = .39, F(2,35) = 26.98, p < .0001, partial n* = .61).
This main effect was followed up by pairwise dependent t-tests, showing a significant increase
from pre- to post-LO (t(36) =3.73, p <.001, d = .61), and a significant increase from post-LO to
final exam (t(36) =4.37, p <.0001, d =.72). Figure 3 shows the pattern of learning effects.
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Figure 3. Learning impacts for LO module as reinforcement and review.

Discussion

In contrast to the pattern of results from the previous two studies, this study resulted in a linear
trajectory, with no levelling off of learning impacts. As with the previous studies, the module had
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significant learning impact, but that initial impact was accentuated by its use as review for ques-
tions on the final exam. This result could be attributed to a dosage effect because students viewed
the module twice. It is also possible that completing all course content allowed students to more
effectively understand and integrate the specific module content when it was reviewed at the end
of the course.

Overall Discussion

This paper provides insight into the effectiveness of LO modules used in different instructional
contexts for on campus academic courses to meet diverse instructional goals. The three study cas-
es (representing four separate courses) were deliberately selected to examine different uses of LO
modules: a) substitute for classroom lecture, b) remediation for course prerequisite material, ¢)
introduction to content with follow-up lab practice, and d) review for final exams. In each of
these cases, the use of the module resulted in significant learning increases.

All cases involved measures of proximal learning evidenced by scores on an assessment given
immediately or within a few days after completing module, as well as distal learning as measured
by course final exams. The first study showed the learning effectiveness of the module as meas-
ured through comparisons between baseline scores and scores from the exam administered fol-
lowing student usage of the module. This study also demonstrated learning retention as shown by
scores on the final exam. In short, the learning did not decay but was retained through the end of
the semester. The second and third studies suggest ways in how this initial learning impact of the
module can be further extended. Follow-up reinforcement of the content through practice further
increased learning, as did the opportunity to reuse the learning object module as review for the
final exam. It is also important that, similar to results in case study 1, case study 2 showed that the
learning realized from additional practice stabilized and was retained throughout the semester.

All of the case studies described in this paper were in the curricular area of plant and soil science,
limiting the generalization of study results to other subject areas. Nevertheless, results extend
previous research on learning objects by documenting the more distal retention effect, which is an
important educational goal. While we acknowledge that numerous factors promote retention, it is
important that all four examples across the three case studies showed retention effects. This study
also identified conditions under which learning can be further increased following initial viewing
of LOs, including additional practice and review and reuse of the LOs.
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Abstract

This paper provides an overview of the impact that social media has on the development of col-
laborative learning within a cohort environment in a doctoral program. The researchers surveyed
doctoral students in an education program to determine how social media use has influenced the
doctoral students. The study looked at the following areas: a) the ability of social media use to
develop a collaborative learning environment, b) access to social media content which supports
learning, and c) whether social media use has contributed to the enhancement of the doctoral stu-
dents’ academic achievement and learning progress. As social media use and on-line learning
become more prevalent in education, it is important to continue to understand the impact that so-
cial media has on improving students’ ability to achieve their academic goals. This study provides
insight on how doctoral students used social media and how social media use has influenced aca-
demic development in their cohort environment. In addition, this paper provides a discerning
view into the role social media plays when developing a collaborative learning environment in a
cohort.

Keywords: Social media; Collaborative learning; Learning environment; Doctoral program; Co-
hort

Introduction

In the quest to understand the influence of media and its benefits on education, researchers have
historically looked at media as one component of learning and achievement with mixed reactions.
As the concept of media evolved to include the phenomenon known as social media, studies have
focused on this one particular aspect of media. Faraj, Jarvenpaa, and Majchrzak (2011) assert
that there is a shift from centralization to decentralization of social media. This shift has allowed
the knowledge sharing process to move
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evolving interest in examining the influence of social media on learning and the building of learn-
ing communities prompted four of the students at Wilmington University to develop the assign-
ment into a research study. The study investigated the influence of social media on building col-
laborative learning communities. The research team conceptualized that the study would identify
and reinforce the usage and purposes of social media (sharing documents, team building, sharing
information, resources, and teaching others). The team also wanted to fulfill a component of the
Organizational Leadership Professional Learning Community, established in their EDD 7000
course, Experiential Learning: Leadership Issues, by exporting cohort collegiate collaborative
learning to new cohorts through a connection between social media and collaborative learning.

The study addressed three research questions:

1. How does the use of social media affect collaborative learning in a doctoral cohort envi-
ronment?

2. Are there significant differences between cohort groups regarding social media accessi-
bility?

3. To what extent do doctoral students think social media has an impact on their grades?

The research team defined social media as “Web based services that allow individuals to con-
struct a public or semi-public profile within a bounded system, articulate a list of other users with
whom they share a connection, and view and traverse their list of connections and those made by
others within the system” (Boyd & Ellison, 2007, p. 211). The definition for “collaborative learn-
ing” was as an instructional method in which students at various performance levels work togeth-
er in small groups toward a common goal. The students are, in part, responsible for facilitating
each other’s learning and their own. Thus, the success of one student helps other students to be
successful (Gokhale, 1995). The research team defined cohort as, *“...a small group of learners
who complete an entire program of study as a single unit” (Lawrence, 2002, p. 83). At Wilming-
ton University, the Ed.D program cohorts are defined by track (OL, EL, & HL) and geographic
location (Dover, Georgetown and New Castle).

Literature Review

Although there is an increasing amount of literature about the use and effectiveness of social me-
dia in higher education, it is still an emerging area of study with much to explore. Selwyn (2011)
suggests that educators have traditionally been in the role of playing catch up when it comes to
technology. The study notes that educators must consider, not if, but how they plan to include
social media platforms into their current systems. Studying the effects of the virtual learning en-
vironment (VLE) for engineering students at Riyadh College of Technology in Saudi Arabia,
BenSalah, Benselama, and Hennache (2009) posit that there is an ease of access to information in
virtual learning but ultimately conclude, “There is no doubt that nothing will replace synchronous
learning through face to face interaction but it is not always feasible for students to attend con-
ventional classes” (p.69). Friedman and Friedman (2013) cite evidence that online learning or
partial online learning can produce the same or better results as traditional, classroom-style learn-
ing.

Studies examining student perceptions of social media use within the academic environment offer
varied results. A study conducted at Bournemouth University in six academic schools found that
the use and application of social media differed amongst the different academic disciplines, where
the Media School and the School of Tourism adopted much wider use of social media than did
The Business School or The School of Applied Sciences (Kalashyan et al., 2013). McCarthy
(2010) studied Facebook as an academic tool to blend virtual and real classroom environments for
first year students at the University of Adelaide. This blending was observed in the study findings
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as responsible for “...increased peer interaction and academic engagement, two key factors in a
positive first year experience” (McCarthy, 2010, p. 738). YouTube, as an educational enhance-
ment, was studied by Buzzetto-More (2014). The researcher conducted a study of YouTube use in
the learning environment, surveying 221 students at an eastern Maryland college. The study
found that YouTube enhanced instruction, especially by students who prefer on-line courses. The
study also concluded that mobile devices were most likely used in accessing the videos and that
video length was also a determinant of use; however, frequency of social media use was not a
determinant of student acceptance of YouTube for academic use (Buzzetto-More, 2014).

The use of Twitter in the educational environment was shown to engage both students and faculty
“into a more active and participatory role” (Junco, Heilbergert, & Loken, 2010, p. 119). Alt-
hough the study concluded that Twitter had a positive effect on engagement in students, it did not
find the use of Twitter to have any effect on grades (Junco et al., 2010). Stollak, Vandenberg,
Burklund, and Weiss (2011) studied the impact of social media use and grades, finding that stu-
dents with smart phones spent more time engaged in social media but that there was not a nega-
tive relationship between GPA and social media use.

Beyond the effect social media may have on student grades or student perceptions, there is also
the question of its impact in a collaborative learning environment. A study conducted at the Uni-
versity of Seville in Spain analyzing the influence of social media networks in collaborative
learning found there was no relationship between the two constructs (Lopez-Bonilla & Lopez-
Bonilla, 2013) but it was noted that this was an exploratory study and more research was needed.
Studying the impact of social media on student engagement, Rutherford (2010) invited students in
a pre-service teacher education program to complete an online survey that mirrored the National
Survey of Student Engagement, a well-known instrument. The findings noted, “There was a posi-
tive correlation between the frequency of student use of social media and their relationships with
their peers and instructors as well as how they describe the overall quality of instruction and the
pre-service program” (Rutherford, 2010, p. 10). However, results did not indicate a significant
relationship between frequency of social media use to discuss or complete school assignments
(Rutherford, 2010).

Methodology

This study focused on the use of social media in the development of a cohort learning environ-
ment at Wilmington University in the Doctorate of Education program. The researchers wanted to
study whether the doctoral cohorts were using any forms of social media in their interaction with
each other, and if social media added value in meeting their academic requirements. The intent of
the study was to provide valuable research on the use of social media and its impact on cohort
success to future doctoral students and Wilmington University. The study was designed to answer
the following research questions:

1. How does the use of social media impact collaborative learning in a doctoral cohort envi-
ronment?

2. Are there significant differences between cohort groups regarding social media accessi-
bility?

3. To what extent do doctoral students think social media has an impact on their grades?

Research Design

The survey (see the Appendix) was designed to gather both quantitative and qualitative data on
how Ed.D doctoral students at Wilmington University use social media. Likert Scale questions
were developed, with some open-ended questions included. The data collected looked at varia-
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bles, which included age, gender, location, and doctoral track. There were some thematic ques-
tions posed to investigate the attitudes towards social media, collaborative learning, and compara-
tive differences. The researchers worked collaboratively to develop a survey. The team met twice
a week, via WebEx and GoToMeeting for several months to develop the questions. These ques-
tions were then reviewed, discussed, and after several iterations, a total of 47 questions were cre-
ated. The researchers created the survey using the electronic survey tool Google Forms. The re-
searchers piloted the survey to twelve (12) students in one program, in one location, and in one
cohort (OL Program, Wilmington, Cohort 24). In addition, the survey questions were presented to
the program chairperson to get feedback on the reliability and the validity of the survey.

There were 229 students enrolled in the Wilmington University Ed.D program, which consisted
of 151 women and 78 men from Cohorts 22, 23, and 24. The 229 students represent all the stu-
dents in the Educational Leadership, Higher Educational Leadership, and Organizational Leader-
ship and Innovation tracks for the Ed.D program. In addition, this number also represented all the
students on each of the three campuses — Dover, Georgetown, and New Castle — where the Ed.D
program is housed. Cohort 22 began their doctoral studies in 2012, Cohort 23 in 2013, and Cohort
24 in 2014. With the assistance of the administrator for the Ed.D program, the survey was distrib-
uted, via email, to all the doctoral students in Cohorts 22, 23, and 24. The students were provided
with an incentive for their participation. In the email distribution, the participants were informed
that everyone was eligible to win one of five Amazon gift cards at $20 per person. The research-
ers later increased the incentive to six winners, with two at each of the three locations where the
program was offered.

The data were analyzed using SPSS, descriptive statistics, and correlational statistics. In the orig-
inal analysis, the researchers determined that the Likert scale that was originally developed had
too many categories to enable the researches to form conclusions with the data. The researchers
decided to collapse the data categories to provide a better review of the data. The categories went
from five to three — (1) strongly agree/agree, (2) neutral, and (3) strongly disagree/disagree. This
provided the researchers with results that will be discussed in the results section of this paper.

Wilmington University’s Human Subject Review Committee granted the researchers permission
to conduct the study. Professors who were teaching the various participants at the time the study
was being conducted were asked to encourage the members of their classes to participate. This
study was done in conjunction with two course requirements for the Ed.D. Program, and was
overseen by the Chair of the Ed.D program’s Organizational Leadership and Innovation track, Dr.
Lynne Svenning.

Results

Table 1 outlines the demographics of the survey participants by gender, age, marital status, co-
hort, track, and location. Two hundred twenty-nine (229) were invited to participate in the study.
One hundred nineteen (119) students responded (response rate 52%), of which seventy-one per-
cent (71%) of respondents were female students. Eighty percent (80%) of the participants classi-
fied their relationship status as living with someone or in a shared household, only thirteen per-
cent (13%) were single or in non-shared household.
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Table 1. Demographics of Survey Participants (n=119)

Characteristics %
Gender

Male (N = 35) 29
Female (N = 84) 71
Age

23-44 (N = 64) 54
45+ (N =55) 46
Relationship Status

Shared household 87
Non-shared household 13
Cohort

22 (N=49) 41
23 (N =33) 28
24 (N=37) 31

Characteristics %
Track

Education Leadership 44
(EL)

Organization & Innova- 33
tion Leadership (OL)

Higher Education Lead- 23
ership (HL)

Campus Location

New Castle 56
Georgetown 20
Dover 24

Table 2 lists the different social media tools and the percent of use for each social media tool.
Online meeting tools (WebEx/GoToMeeting), Wikis, Instagram, and Twitter were the most rarely
used social media tools. Only 20% of the respondents used them sometimes or frequently while
80% rarely used them. Conversely, Blackboard and YouTube were social media tools that were
either sometimes or frequently used, with a combined total of sixty percent (60%) in this catego-

ry.

Table 2. Social Media Use by Cohort in Program (Survey Questions 7-17)

Do you use any of the following social media?

Social Media Tools Rarely % Sometimes %  Frequently %
Facebook 48 24 28
Google+ 50 29 21
Blackboard 33 22 45
Online Meeting tools (WebEx/GoToMeeting) 80 10 10
Wikis 86 13 1
Skype 79 17 4
YouTube 28 42 30
Instagram 88 4 8
LinkedIn 64 18 18
Twitter 88 8 4
Other (e.g., Pinterest, Vine, Tumblr, 80 10 10

WhatsApp)
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Research Results

Research Question 1: How does the use of social media impact collaborative learning in a doc-
toral cohort environment?

Social Media’s impact on collaborative learning was assessed by multiple survey response ques-
tions that thematically fell into the collaboration and teamwork category. A chi-square test of in-
dependence was performed to examine the differences between Cohorts 22, 23 and 24 in relation-
ship to their perceived response on listed questions on Table 3. The findings within the cohorts
indicated that over sixty percent (60%) of all respondents agreed that social media made it easier
to share work with their team members and there was a significant difference (X2 [4,N=119]=
9.96, p <0.05).

Table 3. Chi-Square Test Analysis for Social Media and Collaboration

Survey Question X* Test Results

1. Social media sites make it easier to share work with team | X* (4, N =119) =9.96, p < 0.05
members

2. Social media usage is an essential part of developing a X* (4,N=119)=13.36, p<0.05
collaborative learning communities

3. My use of social media as a collaborative tool has in- X* (4,N=119)=14.80, p < 0.05
creased my access to information

4. Social Media increases my engagement in the collabora- | X* (4, N=119) = 15.00, p < 0.05
tive learning process.

5. Collaborative learning would be impacted if social media | X* (4, N=119) = 14.37, p < 0.05
was not utilized

There were significant differences in determining whether social media usage is an essential part
of developing a collaborative learning community. Sixty-eight percent (68%) of the Cohort 24,
forty-two percent (42%) of Cohort 23 and twenty-nine percent (29%) of Cohort 23 agreed social
media develops collaborative learning. Similarly, when we examined the relationship between the
track and the ease social media provides to share work with the team members the relationship
was also significant, X* (4, N = 119) = 10.15, p < 0.05. Seventy-seven percent (77%) of the sub
group of OL track students in all three cohorts agreed that social media allows participants to
share academic work.

Research Question 2: Are there significant differences between cohort groups regarding social
media accessibility?

Seventy-three percent (73%) of respondents agreed that social media was accessible and cost ef-
fective. However, there was some significant difference within the groups X* (3, N =119) =
11.04, p < 0.05. Sixty-five percent (65%) of the Cohort 24, Eighty-five percent (85%) of Cohort
23 and Seventy-one percent (71%) of Cohort 22 agreed that social media was cost effective. Chi-
square tests were also used to determine the relationship between the cohorts. Similarly, the same
result was evident on the analysis of social media’s ability to provide information that may not be
as quickly accessible by other means, the relationship was also deemed significant, X* (4, N =
119)=12.57, p <0.05.
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In examining the relationship between age and the cost effectiveness (cheaper access) of social
media, over seventy percent (70%) of the participants agreed that social media is cost effective.
Eighty-percent (80%) of the participants between ages 44 and below agreed social media is cost
effective compared to Sixty-six percent (66%) of the participants between ages 45 and above.

Research Question 3: To what extent do doctoral students think social media has an impact on
their grades?

The respondents were asked their perception of whether social media had a direct impact on their
grades (See the Appendix). Fifty-six percent (56%) disagreed with the question that social media
has had a direct impact on their grades. The relationship between the cohorts was significant X
(4,N=119)=10.53, p <0.05.

The open-ended responses posited two questions:

Question 1: Describe how social media provides information that enhances your learning as a
doctoral student?

Eighty-eight (88) open-ended responses were received, of which, seventy-seven percent (77%) of
the participants felt that social media enhanced their learning experience as doctoral students.

Comments
Enhanced
“Social Media helps to communicate across boundaries”
“Social Media provides connection and encouragement”
Not-Enhanced
“Social Media is not an educational tool”

“Social Media has no impact on my studies”

Question 2: Describe how the use of Social Media within your cohort has enhanced the develop-
ment of the collaborative learning community.

Eighty-six (86) open-ended responses were received, of which fifty-eight percent (58%) felt So-
cial Media enhanced collaborative learning communities.

Comments
Enhanced

“Social media has allowed me to work within my small group on projects at a more ef-
fective time and location. By that I mean, that instead of having to schedule a phone con-
ference or an additional face to face meeting in our already busy schedules, we can col-
laborate in real-time by scheduling a convenient meeting time (usually the middle of the
night), or we can share our materials and then comment at our own convenience. Drop
articles for consideration. Stay in touch via smartphone, Surveys, Calendar programs.
Shout outs for assistance. Support. Social aspects. ”

Not-Enhanced

“I think it has had the opposite effect because some members are not comfortable with it,
and some members are attempting to force members to use it when they don’t want to.”
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Discussion

The study produced results on the impact that social media has on the development of collabora-
tive learning within a cohort environment in a doctoral program. The study revealed that the doc-
toral students perceived that social media had no significant impact on academic success. Howev-
er, social media did provide students a platform to share ideas efficiently. Junco et al. (2011) had
similar findings that student engagement was positive but students did not perceive a positive im-
pact on academic success. Despite, the perception that social media had little impact on academic
success, what was unique about the doctoral students is the selection of the social media they
used. The doctoral students did find it beneficial to use social media that had some meaningful
relationship with their academic work. Blackboard, which is Wilmington University’s Learning
Management System (LMS) and YouTube, which offers both academic and entertainment con-
tent, were prevalent among students. Students reported that these two social media forums en-
hanced their learning and understanding.

Amongst the cohorts, the most recent (newest) cohort, Cohort 24, was more engaged in social
media than Cohorts 22 and 23. Research has continued to indicate past experiences with social
media or technology affects the perceptions about technology in general (Burke & Moore, 2003).
Since the technology influx is the norm in today’s world, access to social media was a non-issue
among all the doctoral students who participated in the research.

Conclusion

In this study, the use of social media within a cohort group was reported by students to enhance
the ability of the cohort to collaborate and share information. Social media was also seen as an
effective learning tool. Newer cohorts are using social media more frequently than the older co-
horts. However, social media was not seen as a tool that enhances student grades or academic
achievement even though it worked well as a collaborative tool. If social media is able to en-
hance collaboration among cohort members, perhaps its value need not rest in grade enhancement
or academic achievement. Lawrence (2002) suggests that, “Co-creating knowledge through col-
laborative learning and experiential knowing is identified as an important outcome of cohort
learning” (p. 83). Perhaps some of social media’s strength lies in its ability to create additional
opportunities for learners to gather and share.

Limitations of the Research

This study was conducted across three distinct programs (OL, HL, and EL) within the Doctorate
of Education program in the College of Education at Wilmington University, and there are some
differences among that student population. However, a limitation of this research is the narrow
focus of the participant population. This study was not administered across the entire university
nor was it given to any other doctoral program within the university. In addition, the responses
were only self-reports and the actual performance of academic achievement was not measured. It
was also noted by the research team that some of the survey questions were ambiguous to the
population surveyed and that ambiguity may have affected their responses.

Future research surveys should be presented to people who are familiar with social media use and
those who are not. In addition, future studies might benefit from a broader based student popula-
tion in different colleges and different fields of study within a university or among several differ-
ent universities.
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Appendix

Social Media Influence on
Collaborative Learning Communities

Please read the research consent and accept to complete the survey:

We are seeking your assistance in the completion of a study to examine how the use of social
media has influenced the development of a collaborative learning community within the cohort
environment in Wilmington University's Ed.D program.

We are four doctoral students in the OL track of Cohort 24 in the program. It is not the intent of this
research study to show preference to one cohort over another or to present any cohort in a positive
or negative manner but to compare the information received to assist with the descriptive and
correlational analysis of the data collected.

The survey should take no more than 10 to 15 minutes to complete. It includes questions about
your use of social media as a member of a cohort in the Ed.D program at Wilmington University. As
well, we ask for some demaographic information (e.g., age, marital status, cohort number, cohort
section, and cohort location) so that we can discover findings and general traits of cohort groups.

Mo risks or discomforts are anticipated from taking part in this study. If you decide to quit at any
time before you have finished the questionnaire, your answers will NOT be recorded. Your
participation is voluntary; you are free to withdraw your participation from this study at any time. If
you do not want to continue, you can simply leave this website. If you do not click on the "submit”
button at the end of the survey, your answers and participation will not be recorded. Only the
researchers will see your individual survey responses.

The results of the study will be used for scholarly purposes only. The results from the study may
also be presented in educational settings and at professional conferences, and the aggregate
results might be published in a professional journal. If you have concerns or questions about this
study, please contact Natasha James-Waldon , J.0., MPS at natasha.r james@wilmu.edu or
Wilmington University, Doctorate of Education, Organizational Leadership Program Chairperson, Dr.
Lynne Svenning at lynne.l.svenning@wilmu.edu .

The Human Subjects Review Committee (HRSC) of Wilmington University has approved the
proposed research.

By beginning the survey, you acknowledge and accept that you have read this information and
agree to participate in this research. We thank you in advance for your participation.
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Please Select Accept to complete the survey *
O

Accept

O

Decline

1. Please tell us about yourself: Your cohort number *

Choose

2. Your cohort track *

Choose

3. Your campus location *

Choose

4. Gender *

O
Male 1

O

Female 2
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5. Which of the following best describes your current

relationship status? *

O
1 = Married

O
2 = Widowed

O

3 = Divorced

@)
@)

5 = In a domestic partnership or civil union

Separated

4
O
6 = Single, but cohabiting with a significant other
O

7 = Single, never married

6, Select the appropriate age range: *

g

23-34

0

35-44

O

4554

0

55-64

g

65 or better
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Do you use any of the following social media in your program? *

Almost
Never Almost : )
Occasionally/Sometimes every
use never .
1 9 3 time
4
7. Facebook O O O O
8. Google+ @) @) @) @)
9. Blackboard Collaborate O O O O
10. WebEx/Training
Center/GoToMeeting o o o o
11. Wikis @) O O @)
12. skype @) O O O
13. YouTube O O O O
14. Instagram O O O O
15 Linkedin @) O O @)
16. Twitter O O O O
17. Other (e.q., Pinterest,
(=g o O o 0

Vine, Tumblr, WhatsApp)

4 1 3
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18. Which device(s) do you use to access social media sites?
(Select all that apply.) *

O

Smartphone 1

O

Tablet 2

g

Desktop/Laptop Computer 3

O

Other Wi-Fi enabled device (TV, Blu-Ray player, gaming system, etc.) 4

O

Other 5

19. How many hours a week are you employed? *
O

0 hrs-I'm not working

O

1-9 hours a week

O

10-19 hours a week

O
20-29 hours a week

@)
30-39 hours a week

o)

40+ hours a week
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20. Approximately how many hours a week do you use social
media? *

@)
0 hrs - I'm not using Social Media
@)
Less than an hour a week
@)
1-2 hours a week
@)
2-3 hours a week
@)
3-4 hours a week
@)

4+ hours a week

21. Approximately how many hours a week do you use social
media for classwork or collaboration? *

@)
0 hrs - I'm not using Social Media
@)
Less than an hour a week
@)
1-2 hours a week
@)
2-3 hours a week
@)
3-4 hours a week
@)

4+ hours a week

137



Influence of Social Media on Collaborative Learning

22. Given a choice, would you use social media for collaboration
in your cohort learning? *

O

Mever 1

0

Rarely 2

O

Sometimes 3

U

Often 4

0

Always 5

138



Indicate your opinion about the following statements using the

scale below: *

23. Social media is an
effective tool to communicate
with the members of your
cohort.

24. Social media usage is an
integral part of a collaborative
learning communities

25. Social media has had a
direct impact on my grades

26. Social media usage is an
essential part of developing a
collaborative learning
communities

27. Social media sites are an
effective substitute for face-to
-face communication

28. Social media sites are a
useful way to communicate
information

29. Social media sites are
gasy to use.

30. Social media sites make it
easier to share work with
team members

31. Social media sites have
increased our ability to work
as a team.

Strongly
disagree
1

@]

Wandera, James-Waldon, Bromley & Henry

2

o)

@)

Disagree MNeutral Agree
3

4

@]

Strongly
agree
5

@]
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32. Social media sites create

learning opportunities for O @) O O O

team members

33. My use of social media as

a collaborative tool has
O @] O O @]

increased my access to
information

34. In general, how satisfied are you with the current use of
social media in your cohort group? *

O

Very dissatisfied 1

0

Generally dissatisfied 2

g

Meither 3

0

Generally satisfied 4

O

Very satisfied 5
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Indicate your opinion about the following statements using the
scale below: *

Sj:ronglyr Disagree Neutral Agree Strongly
disagree agree
1 2 3 = 5

35. Social Media allows me to
share academic experiences. o o o o o

36. Social Media assists me

with understanding course O O O O @)
material

37. Social Media increases

my engagement in the o o O o 0O

collaborative learning
process.

38. Social Media is an
effective way to communicate
in a collaborative learning o o o o o
community.

39. Social networking tools

(e.g. Facebook, Twitter, e 0O 0O O @)

Google+ ) help me with
learning

40. Collaborative learning

would be impacted if social O O O O O
media was not utilized
41. Social media provides

information that may not be
as quickly accessible by other O O O O O

means
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42. Social media has
increased the amount of

information available for O O O O O

collaborative learning
communities

43. Social media is preferred

over face- to-face for o o o o o

collaborative learning
purposes

44 Social media is cost

effective. O O O O O
45. It would be difficult to

maintain a collaborative
@] @] @] @] @]

learning community without
the use of social media

46 .Describe how social media provides information that
enhances your learning as a doctoral student?

47. Describe how the use of social media within your cohort has
enhanced the development of the collaborative learning
community. Please explain?
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Abstract

MOOC:s are open, online courses that use information technologies to enhance the learning expe-
rience and attract various people from the entire world. The current study uses the Technology
Acceptance Model (TAM), as well as personal characteristics such as learning strategies, cogni-
tive appraisal, and Kuhlthau’s (1991) model of information seeking as theoretical bases for defin-
ing factors that may influence students adopting MOOC:s in their learning process, as well as de-
scribe their feelings during the learning process. The study was conducted in Israel during the
2014 academic year, and used both quantitative and qualitative techniques and involved 102 stu-
dents who participated in a MOOC as part of the requirements in an offline course. They were
requested to keep study diaries. The quantitative analysis revealed that perceived usefulness (PU)
and perceived ease of use (PEOU) have a major influence on the intention to enroll in a MOOC.
PEOU can be increased by improving the current MOOC platforms. PU can also be improved by
providing content that suits the students’ needs. The qualitative analysis showed mood changes
over time; the feelings of uncertainty were replaced by expressions of confidence. We found that
students have different needs and expectations. Therefore, the MOOC’s platforms should provide
multiple options to accommodate these needs.

Keywords: MOOC, Technology Acceptance Model, learning strategies, cognitive ap-
praisal

Introduction

Massive Online Open Courses (MOOCs) are online courses that attract various people from the
entire world. They are defined as open, free, easily accessed, participatory and distributed courses
(Pappano, 2012). Siemens (2013) suggests that MOOCs are a combination of innovations and use
of technology that provide learning opportunities for vast number of individuals. Daradoumis,
Bassi, Xhafa, and Caballe (2013) add
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minutes) followed by formative quizzes, automated assessment that involves peer and/or self-
assessment, and online forums and requests for peer help and discussion. Nan, Himanshu, Af-
roditi, Guillaume, Jan, and Dillenbourg (2014) suggest that students who take MOOCs courses
prefer studying in groups as they feel more connected. Summing up, the unique features of
MOOC:s are: massiveness, openness, and peer assessment. However there are several drawbacks
associated with MOOC:s: because they involve many participants, often thousands (hence the
“massive” in MOOC), the management of the course is quite complex and tutor involvement is
limited to most critical tasks. In addition, it is not possible for the human instructor to review and
grade all assignments, thus, they are usually either computer-graded or assessed by peers taking
the course. Further, there is a high dropout rate, and only about 5% to 15% of participants finish
the course (Daradoumis et al., 2013). Moreover, one should take into account plagiarism and se-
curity vulnerabilities (Miguel, Caballe, & Proeto, 2013).

MOOC models are changing rapidly and Siemens (2013) distinguishes among xMOOCs,
cMOOCs, and quasi-MOOCs. xMOOCs duplicate online the traditional model of an expert
teacher and learners as knowledge consumers with video tutorials and graded tasks. cMOOCs
focus on the connectivist pedagogical approach that considers knowledge as a networked state
and learning as the process of creating these networks, using online and social tools. Quasi-
MOOQC:s pertain to web-based tutorials such as Open Educational Resources (OER), that are not
courses and do not involve social interaction.

Several studies have examined the MOOC phenomenon. Christensen, Steinmetz, Alcorn, Ben-
nett, Woods, and Emanuel (2013) explored who takes MOOCs and why by conducting an online
survey among the participants of a specific course. They found that the student population tends
to be young, well educated, employed and from developed countries. Students take MOOCs be-
cause they would like to advance in their present jobs and to satisfy their curiosity. Data from the
University of Pennsylvania Graduate School of Education (2013) show that MOOCs have only
few active users, that students’ “engagement” falls off, particularly after the first two weeks of the
course, and that only a few students finish the course. Several researchers have suggested frame-
works aiming to improve and personalize management, delivery, efficiency and evaluation of
MOOCs (Daradoumiis et al., 2013; Grover, Franz, Schneider, & Pea, 2013).

So far only a few studies addressed students’ attitudes towards MOOCs. Joseph and Nath (2013)
conducted a pilot study of 35 students regarding the attitudes towards informal online learning
(taking part in a MOQOC) as part of a regular academic course. The students filled in pre- and
post-MOOC surveys. One of the questions that appeared both at the pre- and the post-survey was
whether they plan to take a MOOC course on a topic of interest in the near future. In the pre-
course survey, only 11% answered ‘yes’, but the percentage increased to 66% in the post-course
survey. An even smaller, qualitative study with 26 students was conducted by Carolan and Mag-
nin (2013). The largest study that we were able to locate followed a MOOC run on Coursera on
bioelectricity by Roger Barr from Duke University (Belanger & Thorton, 2013). The students
participating in the course filled in pre- and post-course questionnaires. There is no information
on the number of respondents to the pre-course survey. The post-course survey was filled in by
105 students. The objective of the surveys was to understand motivations for enrolling (fun was a
major motivation in the pre-course survey and general interest in the topic in the post-course sur-
vey); to learn about the students’ course activities; their attitude towards bioelectricity — the topic
of the course; their reported learning outcomes; and factors promoting and barriers to course
completion. Some of these questions were open ended, and quotations supporting the claims are
presented, while for the other questions, simple descriptive statistics is given. More recently, Al-
raimi, Zo, and Ciganek (2015) suggested that the intention to continue using MOOCs was influ-
enced by the course’s perceived reputation, perceived openness, perceived usefulness and user’s
overall satisfaction. Xu (2015), who investigated MOOC:s in China, reported that students’ inten-
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tions regarding MOOCs were affected by their subjective norms and by the perceived usefulness
of the course. Lately, Zhou (2016) suggested that attitudes towards MOOCs and perceived behav-
ioral control were major factors that influenced students’ intentions to use MOOCs. Thus so far
only a few studies tried to explore motivation to participate and to complete courses offered on
MOOQC:s.

Due to the proliferation of MOOC:s, it is essential to understand whether students are willing and
ready to accept this new approach of learning where courses are massive and open and students’
assessment is quite different, and if not, instructors and course designers should understand what
obstacles students face, and how they can help them overcome them. In the current study we will
try to understand how students perceive the MOOC phenomenon and how they feel when study-
ing courses offered on the MOOC platform. In addition, we will focus on students’ characteristics
and attitudes in order to understand what influences positive attitudes towards learning in
MOOCs. We believe that the research outcomes may contribute to an understanding of the varia-
bles that influence students’ attitudes towards MOOC:s.

The current study uses the Technology Acceptance Model (TAM), a well-known theory for ex-
plaining individuals’ technology behaviors (Davis, 1989), as well as personal characteristics such
as learning strategies (Marton & Séljo, 1976a, 1976b), cognitive appraisal (Lazarus & Folkman,
1984), Kuhlthau’s model of information seeking (1991) and usability principles as theoretical
bases from which we can predict factors that may influence students adopting MOOC:s in their
learning process, as well as describe their feelings during the learning process. The research ques-
tions of this study are:

(a) To what extent does the TAM explain students’ attitudes towards future use of MOOCs?

(b) How do personal characteristics such as learning strategies and cognitive appraisal influ-
ence students’ attitudes towards future use of MOOCs?

(¢) Do demographic variables such as gender and education affect students’ attitudes towards
future use of MOOCs?

(d) To what extent does Kuhlthau’s model of information seeking explains students’ emo-
tional attitudes when studying courses offered on the MOOC platform?

Theoretical Background

Technology Acceptance Model

Adopting information technology has been the focus of many studies in information system re-
search (Burton-Jones & Hubona, 2005). The goal of technology acceptance theory is to under-
stand the factors that influence adoption of new technologies throughout a social system (Barnes
& Huff, 2003), assuming that people can choose whether or not to adopt an innovation (Gefen &
Straub, 1997). The current research addresses the Technology Acceptance Model (TAM), which
was developed by Davis (1989). The TAM is built on the Theory of Reasoned Action (TRA) that
has its roots in social psychology. According to TRA, behavior is explained by people’s behav-
ioral intentions, attitudes, subjective norms, and beliefs (Fishbein & Ajzen, 1975). Davis (1989)
has introduced the TAM to study user acceptance of information systems. He suggests that the
process of accepting information systems includes two major components: perceived usefulness
(PU) and perceived ease of use (PEOU). PU addresses the notion that adopting a certain technol-
ogy or system will contribute to a better performance. PEOU relates to the belief that there would
be no difficulties in using the new technology or system (Davis, 1989).

Through the years, TAM was examined by researchers in various areas, including e-learning. Al-
Busaidi (2013) investigated learners’ adoption of blended learning, finding that personal innova-
tiveness and PU of the Learning Management System (LMS) are significant to learners’ intention
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to engage in full e-learning. Another study that examined e-learning system usage in the universi-
ty context revealed that PU and PEOU influence students’ perceptions that the e-learning system
will assist them in the learning process and in building a social community (Islam, 2013). In a
recent survey (Cheung & Vogel, 2013) focused on an extension of the TAM for e-learning and
found that the traditional components of the TAM are the major factors that influence the adop-
tion of Google Applications for collaborative learning. Recently Xu (2015) noted that intentions
to use MOOC were associated with perceived usefulness (PU) of the course and not with its ease
of use (PEOU). In light of the above, the first two research hypotheses will be:

H1: PU will be positively associated with future intended use of MOOC:s.
H2: PEOU will be positively associated with future intended use of MOOC:s.

Learning Strategies

The second variable that might affect IS students’ attitudes towards MOOC:s is learning strate-
gies. Individual differences in intentions, motives and processing strategies used by students in
different learning environments were explored in previous studies (e.g., Prat-Sala & Redford,
2010). The current paper explores the deep learning versus the surface learning approach; terms
that are based on the early work of Marton and Sélj6 (1976a, 1976b), who used qualitative analy-
sis to examine differences in students’ approaches towards written texts. In general, deep learners
tend to explore the topic to its greatest extent (von Stumm & Furnham, 2012). A deep learning
strategy is usually followed by success, high quality learning outcomes (Trigwell & Prosser,
1991), elaborating ideas, problem solving, critical thinking and self-management (Biggs, 1987
Kember, Charlesworth, Dabies, Mackay, & Scott, 1997). It is associated with linking and inte-
grating one concept with another (Biggs, 1987), as well as with students’ intention to fully under-
stand the text, concentrate on different aspects of the material, and seek relevant links between
the new material, everyday life, and personal experiences. Deep learners tend to seek for their
‘inner self” through the learning process (Biggs, 1993; Entwistle, 1977).

Contrarily, surface learners learn only important and essential facts, applying minimum study
efforts (Biggs, 1987). A surface learning approach is associated with students who study only
superficial details (Prat-Sala & Redford, 2010). They are concerned with the time needed to ac-
complish the learning task; therefore, they try to choose the quickest way to accomplish their
learning assignment, without asking further questions and without fully understanding the text
meanings. Surface learners usually memorize facts, thus, meta-cognitive skills are mostly not in-
volved in their learning process (Biggs, 1993).

It was shown that that a deep learning strategy leads to better grades, while a surface learning
strategy is usually followed by lower grades (Duff, 2004; Ellis, Goodyear, Brillant, & Prosser,
2008; Ellis, Goodyear, Calvo, & Prosser, 2008). A previous study that focused on IS students
showed that those students who exercise deep learning strategies have higher motivations towards
learning about Web 2.0 applications and environments, and make greater use of them than do sur-
face learners (Aharony, 2009). Yang and Tsai (2010) showed that deep learners were able to im-
prove their achievements more in a multi-stage online peer assessment activity than their surface
counterparts. Assuming that deep and surface learning strategies may predict students’ MOOC
future use, the hypotheses of this study are:

H3: Deep learning strategy will be positively associated with future intended use of
MOOC:s.

H4: Surface learning strategy will be negatively associated with future intended use of
MOOC:s.
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Cognitive appraisal: Threat versus challenge

Cognitive appraisals of threat and challenge refer to “dispositions to appraise ongoing relation-
ships with the environment consistently in one way or another” (Lazarus, 1991, p. 138). Cogni-
tive appraisal addresses the person’s evaluation of events for his or her well-being (Lazarus,
1993). Lazarus and Folkman (1984) propose that when someone confronts a situation that threat-
ens an important action, he or she undergoes a specific cognitive process. The person evaluates
the demands of the environment (“primary appraisal”), and then chooses one of his/her resources
to cope with the situation (“secondary appraisal”). A challenge appraisal indicates that the de-
mands of the stressful situation can be overcome, and that the individual assumes that there is a
potential for gain or benefit (Lazarus, Kanner, & Folkman, 1980; Park & Folkman, 1997). Laza-
rus suggests (1991) that the emotions associated with challenge are joy, excitement and happi-
ness. In addition, these persons consider the possibility for success, social rewards, mastery,
learning, and personal growth (Lazarus, 1991; Lazarus & Folkman, 1984). Contrarily, threat oc-
curs when the individual estimates that resources do not meet situational demands. Further threat
is accompanied by potential danger to the person’s self-esteem and self-being (Lazarus, 1991;
Lazarus & Folkman, 1984). Studies reveal that people who are in a threat state, experience anxie-
ty in social or stressful situations, such as tests or sports and anticipate failure or negative evalua-
tions (Rapee & Heimberg, 1997; Wilson & Eklund, 1998). Researchers suggest that challenge
and threat are context bound and take place only in motivated performance situations such as de-
livering a speech, exams, or sport competitions (Blascovich, 2008; Blascovich, Mendes, Hunter,
& Lickel, 2000). Moreover, different studies show that a challenge state helps performance while
a threat state slows it down (Mendes, Blascovich, Hunter, Lickel, & Jost, 2007; Seery, Weisbuch,
Hetenyi, & Blascovich, 2010). Other studies that were conducted in the information science envi-
ronment revealed that the more challenged information professionals are, the higher their behav-
ioral intention to use e-books (Aharony, 2014a), and the higher is their Web 2.0 use (Aharo-
ny,2009). Based on the literature review, H5 and H6 are developed:

H5: High level of challenge will be positively associated with future intended use of
MOOC:s.

H6: High level of threat will be negatively associated with future intended use of
MOOC:s.

Kuhlthau’s model of the information seeking process

Kuhlthau’s model (1991) of the information seeking process emphasizes the emotional aspects of
the information seeking process. Initially the individual feels uncertain when she understands that
she lacks knowledge. This feeling of uncertainty is replaced by optimism when the user manages
to select the topic or approach to be pursued. During the search process the individual experiences
an “affective roller coaster”, when uncertainty, confusion, clarity, confidence, satisfaction and/or
dissatisfaction accompany the different phases of the search process.

In the current study our users, similarly to the high school students observed by Kuhlthau gather-
ing information for their projects, experienced mood changes during the learning process.

Usability

Usability is a major concept of human computer interaction (HCI) (de Lera, Fernandez, &
Valverde, 2010; Preece, Rogers, & Sharp, 2002; Rozanski & Haake, 2003). There are several def-
initions to usability. According to Berns (2004), usability is “the extent to which a product can be
used by specific users to achieve specified goals with effectiveness, efficiency and satisfaction in
a specified context of use” (p.21). Nielsen (1993) proposes that usability refers to interface char-
acteristics that are easy to learn, remember, and that are pleasant to use, efficient and generate the
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least errors. Nokelainen (2006) expanded Nielsen’s definition and included pedagogical aspects
in it, suggesting that usability aims at supporting the learning process. Various researchers found
that usability is a main factor in adopting LMS for students as well as for instructors (Lewis et al.,
2005; Mastoras, Fotaris, Politis, & Manitsaris, 2005; de Porto Alegre Muniz & de Moraes, 2012;
Pretorius & van Biljon, 2010). The current study will examine students’ opinions about MOOCs’
usability.

Methodology

Data Collection

This study was conducted in Israel during the first semester of the 2014 academic year. The stu-
dents study in the Library and Information Science Department, at Bar-ilan University. There are
several platforms of MOOCs: Coursera, edX, and Udacity. In the present study, students who
participated in the Introduction to Information Science course were requested to sign up to the
Human Computer Interaction (HCI) course on Coursera taught by Scott Klemmer from UC San
Diego (see https://www.coursera.org/course/hciucsd). Courses on Coursera are of the xMOOC
type (Siemens, 2013). This was a nine week long course, but the students had to take part only in
the first four weeks of the course. In the first four weeks basics, the history of HCI, data collec-
tion methods, prototyping and heuristic evaluation were discussed. During these four weeks the
students had to answer one multiple-choice and one peer-graded assignment and had to partici-
pate in the peer-grading process. The content of the first four weeks of the course were part of the
offline course requirements. A short review of the major points covered in the online course was
also given in the offline course.

The students were required to keep study diaries and answer the following guiding questions each
week:

e What is your opinion on the course platform? Discuss pluses and minuses.

e What is your opinion about your learning process? Please relate both to cognitive and af-
fective aspects. Discuss plusses and minuses.

e What is your opinion about the content of the course and the way it is being taught? Dis-
cuss plusses and minuses.

They were also asked about their opinions on the quiz, the assignment and on the peer-grading
process (both about the way they rated the works of others and about the grade and comments
they received from others). Finally, after four weeks of taking part in the MOOC, they were asked
to compare this course to other online and offline courses they took and they were asked whether
they were interested in taking other MOOC:s in the future.

In addition, after four weeks of participating in the MOOC, researchers wanted to have a broader
and a more comprehensive perspective about students’ perceptions on MOOCs. Hence, students
were asked to fill in a questionnaire comprised of: demographic data, a threats and challenges
questionnaire, a deep vs surface learning questionnaire and a TAM questionnaire.

Altogether 102 students answered the questionnaire, and 96 of them answered the future use
question in the diary. Future use was an open ended question, and was coded by us as: yes, de-
pends and no.
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Measures

Qualitative Research

We used open questions to gather information about the process students have undergone while
studying with the MOOC. In order to analyze the answers, we used a content analysis. The goal
of content analysis is to examine message characteristics in an objective manner by applying con-
sistent criteria rigorously (Neuendorf, 2002). Krippendorff (1980) presents the advantages of con-
tent analysis: it is unobtrusive, accepts unstructured material, and is context sensitive. It can also
process symbolic forms and cope with large amounts of data. While analyzing the content of the
diaries, special emphasis was placed on the affective aspects, usability issues and on their inten-
tion to taking MOOC:s in the future. The data was collected and analyzed by the two researchers.
The initial coding scheme was developed after the analysis of about 10% of data. The final per-
centage of agreement for all coding decisions was 90%, which suggests that the coding classifica-
tion used was reliable.

Quantitative Research

We used five questionnaires to gather the following data: personal details, cognitive appraisal,
learning strategies, and two MOOC attitude questionnaires. The personal details questionnaire
had three statements: gender, education and age.

The cognitive appraisal questionnaire measured students’ feelings of threat versus challenge
when confronted with new situations. It consisted of 9 statements rated on a 5-point Likert scale
(1=strongest disagreement; 5 = strongest agreement). This questionnaire was previously used
(Aharony, 2009, Yekutiel, 1990) and consisted of two factors: threat (items 1, 2, 3, 4, 6, 7) and
challenge (items 5, 8, 9). Cronbach’s Alpha was .91 for the threat factor and .74 for the challenge
factor.

The learning strategies questionnaire consisted of 14 statements rated on a 5-point Likert scale
(1=strongest disagreement; 5= strongest agreement). This questionnaire, which was also previ-
ously validated (Aharony, 2009, 2014b), consists of two factors: deep and surface learning strate-
gies, with seven items for deep learning (items 1, 3, 6, 8, 9, 12, 13); and seven for surface learn-
ing (items 2, 4, 5, 7, 10, 11, 14). Cronbach’s Alpha coefficients were .78 and .71, respectively.

The first attitude questionnaire addressed MOOCs’ perceived usefulness (PU) and was based on
Liu, Li, and Carlsson (2010). It was modified for this study and consisted of three statements rat-
ed on a 5-point Likert scale (1=strongest disagreement; 5= strongest agreement). The value of
Cronbach’s Alpha was .83.

The second attitude questionnaire examined MOOCs’ perceived ease of use (PEOU) and was also
based on Liu, Li, and Carlsson (2010). It was modified for this study and consisted of three
statements rated on a 5-point Likert scale (1=strongest disagreement; 5= strongest agreement).
The value of Cronbach’s Alpha was .82. The questionnaires appear in the Appendix.

Data Analysis

Quantitative Analysis

Of the whole group, 36 (35.29%) respondents were male and 66 (64.70%) were female. Their
average age was 28.58; where 59 (57.84%) were Bachelor of Arts (BA) students and 43 (42.15%)
were Master of Arts (MA) students. In order to examine whether there are differences between
BA and MA students concerning the study variables (cognitive appraisal, learning strategies, atti-
tudes, and future use), a one-way MANOV A was conducted. The MANOV A revealed significant
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differences between the two groups concerning threat and challenge, F' (2, 99) =6.22, p < .01, #?
= .12, and concerning deep and surface learning, F' (2, 99) =11.73 p <.001, #? = .19. Means and
standard deviations are presented in Table 1.

Table 1. Means and standard deviations of threat, challenge, deep and surface learning

Measures BA Students MA Students
M SD M SD F(2,99) Eta’
Threat 2.01 .86 1.54 73 8.45%** .07
Challenge 2.81 .87 3.27 .82 6.96%* .06
Deep 3.05 .76 3.53 .58 11.82%** .10
Surface 2.27 .61 1.75 .54 19.65%** .16

**p<.01; *** p<.001

Table 1 shows that the ANOVA performed on each measure separately revealed significant dif-
ferences between the two groups concerning the four measures: threat and challenge, and learning
strategies. It seems that BA students are more threatened than MA students of MOOC, and that
MA students are more challenged than BA students participating in a MOOC. Further, MA stu-
dents are deeper learners than BA students who are more surface learners. A further one-way
MANOVA that focused on the TAM variables (PEOU, and PU) and MOOC future use, revealed
a significant difference between the two groups concerning PU, F (3, 92) =2.69, p = .05, »° = .08.
The ANOVA performed on each measure separately showed significant differences between the
two group concerning PU, F (1, 94) =7.11, p <.01, n? = .07. It seems that MA students perceive
MOOC as more useful, M = 3.64, SD = .88, than BA students, M = 3.14, SD = .92 (the variables
were assessed on a scale of 1 to 5).

In order to examine the relationship between the demographic variables, PU, PEOU, learning
strategies, cognitive appraisal, and MOOC future use, Pearson correlations were computed, which
are given in Table 2.

Table 2. Pearson correlations between demographic variables. PU, PEOU, learning strate-
gies, cognitive appraisal, and MOOC future use (N=102)

Measures | Age |Education| PU PEOU Deep Surface Threat | Challenge
Age

Education  .66***

PU 13 22%

PEOU 13 .14 S0

Deep 31¥* 0 32%* 24%* .19

Threat -24% |- 30%*x* -17 .02 - 44HEE

Surface -23* .29 = 50%FF L S4HHk -.16 11

Challenge .18 25%* SOFkE | 33 .15 .00 - 20%*

Future use .12 22% J38xx* | 24% .06 -.04 -21% .16

*p <.05; ¥ p < .01; *¥**p <.001
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Significant positive correlations were found between PU, PEOU, education and future use; there-
fore, the higher level of PU and PEOU, and the higher students’ academic degree, the higher
MOOC’s future use will be. Further, significant negative correlation was found between threat
and future use. In other words, the less threatened students are, the higher their intention to partic-
ipate in MOOC:s in the future will be. Regarding the correlations between the research variables
themselves, significant positive correlations were found between age and deep learning strategy,
and significant negative correlations were found between age and surface learning strategy, and
threat. In other words, the older students are, the more deep learners they are, and the less threat-
ened they are of MOOC. Addressing the education variable, significant positive correlations were
found between education and PU, deep learning strategy, and challenge, and significant negative
correlation with surface learning strategy. It seems that the more educated students are deeper
learners, more challenged and rate higher the usefulness of MOOC:s.

We also conducted a hierarchical regression using MOOC future use as a dependent variable. The
predictors were entered in five steps: (1) students’ education; (2) cognitive appraisal variables
(threat versus challenge); (3) learning strategies (deep and surface); (4) attitudes variables
(PEOU, PU); and (5) interaction between deep learning strategy X PEOU. The entrance of the
four first steps was forced, while the interaction was done according to its contribution to the ex-
plained variance of MOOC use. The regression explained 25% of MOOC use. Table 3 presents
the standardized and unstandardized coefficients of the hierarchical regression of respondents’
MOOC future use.

Table 3. Hierarchical regression coefficients of students’ MOOC future use (N=96)

Predictors B B R’ AR

1. Education 31 19% .04* .04*

2. Threat -.15 -.15 .03* .03
Challenge .07 .07

3. Deep -.00 -.00 07* .00
Surface .06 .04

4. PEOU .07 .08 18% J1E*
PU .36 A1%*

5. Deep X PEOU -.20 -28%* 25%* 7%*

*p <.05; ** p <.01; *¥** p <.001

The first step introduced the education variable that contributed significantly by adding 4% to the
explained variance of MOOC future use. The beta coefficient of the education variable is posi-
tive; hence, the more educated respondents are, the higher their intention to use MOOCs. The
second step introduced the cognitive appraisal variables (threat versus challenge) of which only
threat contributed significantly by adding 3% to the explained variance of MOOC future use. The
beta coefficient of threat was negative. In other words, the more threatened students are, the less
their MOOC future use will be. The third step introduced learning strategies variables (deep and
surface) that did not contribute to the explained variance of MOOC future use. The fourth step
added students’ perceptions about PEOU and PU that added 11% to the explained variance of
MOOC future use. It should be noted that only the PU contributed significantly to the explained
variance of MOOC future use. Therefore we may conclude that the more students perceive
MOOC as useful, the higher their future intention to use it. As the fifth step, the interaction be-
tween deep learning strategy X PEOU was entered which added 7% to the explained variance of
MOOC future use. The interaction between deep learning strategy and PEOU is presented in Fig-
ure 1.
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Figure 1. Interaction between deep learning strategy and PEOU

Significant correlation was found between perceived ease of use (PEOU) and MOOC future use
among those students who are low in their deep learning strategy, 8= .29, p <.05. However, no
significant correlation was found between those students who are high in depth learning strategy
and MOOC future use, 8 = -.08, p>.05. Thus, especially among students who are low on deep
learning strategies, the higher they perceive MOOC’s PEOU, the greater their MOOC future use
will be.

Qualitative Analysis

The second section of the discussion will present the qualitative analysis that focused on emo-
tional aspects while studying with the MOOC and on the students’ opinions about MOOCSs’ usa-
bility. Based on Kuhlthau’s model (1991), we found that students have undergone emotional
changes over time. Some students wrote in their diaries that at the beginning of the course they
felt uncertainty, confusion and did not know how to handle the new situation. A few quotations
are presented below:

“At the beginning of the course I felt confused”

e “At the beginning of the course I was excited and a bit scared”
e At first I felt uncertain about the course and its goals”

e I felt stressed at the beginning”

e “I had the feeling of disorientation...”

Another dimension of uneasiness is presented by a student:
e “Iwas scared of the peer review process”

However, in accordance with Kuhlthau’s model (1991), it seems that during the learning process
the feelings of uncertainty diminished and were replaced with feelings of confidence. The follow-
ing statements express this shift of feelings:

e “I got used to the platform, and I feel much better”

e ‘I felt uncertain at the beginning, but during the process I felt much more confident”
e “There is a process of adoption”

e “Over time, I became more relaxed”
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Students wrote that one cause to their feelings of uncertainty was the fact that the course was giv-
en in English, a foreign language to the Israeli students. Some of them wrote:

e “I had difficulties with the language”
e “I'was frustrated because the course was in English”

However, we can see that again according to Kuhlthau’s model (1991), this feeling has changed
during the course and students’ feelings got better:

e “During the course the level of English has improved”
e  “Iam proud that I have overcome the language difficulties”

Addressing the usability issue, there was not a consensus among the students. Some reported high
satisfaction with the course platform while others were not satisfied with it. The following state-
ments express satisfaction with the platform:

e “The interface was friendly and convenient “

e “The platform was very friendly”

e “There were many examples that facilitated the learning process”
e “There were short videos that helped understanding the material”
e “We could repeat and watch the lecture again and again”

e “The questions in the middle of the videos help me concentrate”

On the other hand, those students that were not satisfied with the MOOC stated:

e “There were many technological problems with the course”

e “The examples were not clear”

e “The fact that the course was given in English caused a lot of problems”

e “The questions during the videos distract me”

e “It is difficult and boring to sit alone by the computer and to watch the videos”
e “We lacked interaction with the instructor”

e “The videos were too long, they also got stuck in the middle”

Discussion and Conclusions

The first section of the discussion will be based on the quantitative analysis. The present research
explored the extent to which the TAM, personal characteristics such as learning strategies, threat,
and challenge, and demographic variables such as education, explain students’ future intentions to
use MOOC:s in their learning process. By addressing these questions, this article makes a number
of theoretical and practical contributions:

e It expands the current research about TAM by examining it within the context of
MOOC:s, focusing on the perspectives of students.

e It confirms that the TAM, as well as other personal and demographic characteristics, sig-
nificantly predicts the likelihood of MOOCs adoption. Perceived usefulness contributes
greatly to the intended future use of MOOC:s.

e It highlights the importance of individual characteristics when considering technology
acceptance. Instructors should be aware of individual differences in technology use and
acceptance, as these factors may explain why some students adopt technological innova-
tions in their study environments while others do not.

Addressing the study hypotheses, three of the six hypotheses were accepted. The first two (H1
and H2) support the TAM, suggesting that the more students perceive MOOC:s as useful and easy
to use, the higher their behavioral intention to enroll in MOOC:s in the future. Pointing to the
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9% ¢

course’s usefulness students say: “there are many examples in the course”, “we can study any-
where”, “it improves our English”, “we can watch the lecture again”, “we don’t spend time as in a
conventional class”...When talking about the MOOC’s perceived ease of use students mention:

9% ¢ EE N9 9% ¢¢

“the interface is convenient”, “there are examples”, “the course is clear”, “the site is clear”.

Results also suggest that the effect of PU was greater than that of PEOU. This finding is not sur-
prising because previous studies have already shown that PU has a stronger effect on technology
acceptance than PEOU (e.g., Aharony, 2014c¢). Our results indicate that students will use MOOCs
if they perceive that such usage is beneficial, will help them to study better, and will improve
their learning outcomes. Further, they will use MOOC:s if they find them friendly, simple and
perceive they would not require a lot of effort. If instructors would like their students to adopt
MOOQC:s, they should present to their students MOOCs’ usefulness and ease of use, hoping it will
encourage their students to enroll in MOOCs within their curriculum. In addition efforts should
be made to increase the usability of MOOC:s.

H3 and H4 that focus on learning strategies were not accepted. Results show that neither deep
learning strategy nor surface one, were significantly correlated with intended future use of
MOOC:s. These findings are surprising as we assumed that deep learners will be more motivated
to study on a new technological platform, and would like to experience new methods during their
learning process. However, an interesting interaction that was revealed in the study showed that,
especially among students who were ranked as low in deep learning strategies, the higher they
perceive MOOCs’ PEOU, the greater their MOOC future use will be. Thus, for those students
who are low in deep learning strategy, the perceived ease of use is an important factor in deciding
to enroll in a MOOC in the future. This indicates that because they are not high in deep learning,
technical variables such as simplicity and friendliness may influence their MOOC future use.

Addressing the two last hypotheses (HS and H6) that relate to the threat and challenge variables,
we see that only H6 was accepted. It was surprising to see that H5 (challenge) was not accepted.
However, we see that the more threatened students are the less they will use MOOC:s in the fu-
ture. In other words, the more students perceive the new technological platform that includes a
large number of students, and peer assessment as threatening, the less they intend to use MOOC:s.
This result is comparable with previous studies (Aharony, 2014c; Lazarus, 1991; Lazarus &
Folkman, 1984) suggesting that when respondents view situations as threats, they infer there is a
potential danger for their well-being. Instructors should emphasize the usefulness and ease of use
of MOOC:s, thus, reducing the students’ threat level. This will hopefully encourage them to try
using MOOCs within their curriculum. Perceived ease of use can be influenced by developing
improved MOOC:s platforms.

Another interesting finding that was revealed in the current study was that the higher students’
academic degree, the higher MOOCs’ future use will be. In other words, MA students intend to
enroll in MOOC:s in the future more than BA students. This finding accompanies previous results
in the current study, that address the MA students and showed that the more educated students
are, the higher they perceive MOOC:s usefulness, the deeper learners they are, and the more chal-
lenged they are of MOOC:s use. As a whole, findings display a difference between MA and BA
students, suggesting that MA students are deeper learners, their intention to use MOOC:sS in the
future is greater, they perceive more the usefulness of MOOC:s, and feel more challenged partici-
pating in MOOC:s.

The qualitative analysis revealed mood changes over time, the feeling of uncertainty was replaced
by expressions of confidence. Students felt threatened by the fact that the course was in English at
the beginning, but they were content to realize that they are able to cope and overcome this diffi-
culty as the course proceeded.
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In conclusion, the current study found that perceived usefulness and ease of use have major influ-
ence on the intention to enroll in a MOOC. Perceived ease of use can be increased by improving
the current MOOC:s platforms. In order to achieve this, user studies are needed to understand how
the platforms are used and what problems users encounter, thus facilitating students’ engagement
with MOOC:s. Perceived usefulness can also be improved by providing content that suits the stu-
dents’ needs, hence increasing students’ perceptions about the content’s relevance and usefulness.

Findings also reveal that students have different needs and expectations; for example, some of the
students were satisfied with the questions that test understanding in the middle of the videos
while others were distracted by these questions. In addition, some preferred to read the transcripts
while others preferred watching the videos. Therefore the MOOC:s platforms should provide mul-
tiple options to accommodate these needs.

This study has some limitations. The first is that, in order to gain a broader perspective, it is rec-
ommended that a further study that includes a larger number of students who study via the
MOOC:s be conducted. This study concentrated on a single course, and possible the subject matter
of the course and the instructor affects the attitudes. Finally, since the current study focused only
on Israeli students, we suggest that in order to have an international perspective towards MOOCs
assimilation; the study should be carried out in other countries as well.
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Appendix: MOOC Questionnaire

1. Personal Details

1. Male/ Female
2. Age:

3. Education:

2. Perceived Usefulness (PU) Questionnaire

Below are statements concerning your attitudes towards MOQOC:s. Please mark with X the column
which describes your accordance with the following statements
(1=strongly disagree, S=strongly agree).

Statement 1 2 3 4 5

1. Using MOOCS will help me in the long run

2. I believe using MOOCs will improve the learning process

3. Using MOOS will contribute to my personal success in the future

Perceived Ease of Use (PEOU) Questionnaire

Below are statements concerning your attitudes towards MOOCs. Please mark with X the column
which describes your accordance with the following statements
(1=strongly disagree, S=strongly agree).

Statement 1 2 3 4 5

1. It would be easy for me to become skillful at MOOCs

2. I think that using MOOC:s is very simple

3. 1 think that generally MOOCSs use is simple

3. Learning Strategies

Listed below are several statements regarding one’s general beliefs and attitudes towards the learn-
ing process. Please indicate the degree to which you agree or disagree with each statement by mark-
ing X the appropriate column of the scale (1=strongly disagree, S=strongly agree).

Statement 1 2 3 4 5

1. I find that studies cause me a great satisfaction

2.1 would like to pass the course with minimal learning

3. I find that most of the learning subjects are interesting and I am ready to devote a lot of
time outside class to enrich my knowledge

4.1don’t find any course interesting, thus I do the minimum I can

5. 1learn things by heart, even if I do not understand them

6. 1 compare the learning process to listening to a good concert or to enjoying a good film

7.1 find it easier to learn by heart and not to try to understand the whole issue

8. I devote a lot of time to learning because I find it very interesting

9. In my leisure time I look for further information in reference books

10. I think it is enough to have minimal basic understandings in the material

11. I think lecturers should understand that students will not learn material which is not
going to be included in tests

12. I usually come to class with some questions, and I expect they will be answered at the
end of the lecture

13. I read all the additional materials suggested by the lecturer

14. I think the best way to pass the exam is to remember questions that will probably appear
in the exam
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4. Cognitive Appraisal Questionnaire: Threat versus Challenge

Below are statements concerning your attitudes towards new situations (adopting MOOC). Please
mark with X the column which describes your accordance with the following statements (1=

strongly disagree; 5= strongly Agree).

When you think of MOOC

1.The situation stresses me

2. The situation seems difficult to me

3. The situation threatens me

4. The situation will harm me

5. You think you can benefit from this situation

6. The situation makes me angry

7. This situation causes anxiety

8 This situation causes certainty

9. The situation enables me to show my capacity

- :,‘_‘llty

162

Biographies
Noa Aharony is a professor at the Department of Information Science
of Bar-Ilan University in Israel. She received her PhD in 2003 from the
School of Education at Bar-Ilan University (Israel). She is the head of
the Information Science Department at Bar-Ilan University (Israel).
Her research interests are in education for library and information
science, information literacy, technological innovations and the LIS
community, and Web 2.0. Prof. Aharony is a member of the editorial

boards of Journal of Science, Online Information Review, and
IJELLO.

Judit Bar-Ilan is professor at the Department of Information Science
of Bar-Ilan University in Israel. She received her PhD in computer sci-
ence from the Hebrew University of Jerusalem and started her research
in information science in the mid-1990s at the School of Library, Ar-
chive and Information Studies of the Hebrew University of Jerusalem.
She moved to the Department of Information Science at Bar-Ilan Uni-
versity in 2002. She is a member of the editorial boards of JASIST,
Scientometrics, Journal of Informetrics, PLoS ONE, Cybermetrics, and
Online Information Review. Her interests include informetrics, infor-
mation retrieval, Internet research, information behavior and usability.




Interdisciplinary Journal of e-Skills and Lifelong Learning Volume 12, 2016

Cite as: Geri, N, Blau, I., Caspi, A., Kalman, Y. M., Silber-Varod, V., & Eshet-Alkalai, Y. (2016). Introduction to the
IJELL special series of Chais conference 2016 best papers. Interdisciplinary Journal of e-Skills and Life Long Learn-
ing, 12, 163-168. Retrieved from http://www.ijello.org/Volumel2/IJELLv12p163-168Chais2016Preface.pdf

Introduction to the IJELL Special Series of
Chais Conference 2016 Best Papers

Nitza Geri, Ina Blau, Avner Caspi, Yoram M. Kalman,
Vered Silber-Varod, and Yoram Eshet-Alkalai

The Open University of Israel, Raanana, Israel

nitzage@openu.ac.il; Inabl@openu.ac.il; avnerca@openu.ac.il;
voramka@openu.ac.il; vereds@openu.ac.il; yorames@openu.ac.il

Abstract

This preface presents the papers included in the eighth issue of the Interdisciplinary Journal of e-
Skills and Lifelong Learning (IJELL) special series of selected Chais Conference best papers. The
Chais Conference for the Study of Innovation and Learning Technologies: Learning in the Tech-
nological Era, is organized annually by the Research Center for Innovation in Learning Technol-
ogies, The Open University of Israel. The 11" Chais Conference was held at The Open University
of Israel, Raanana, Israel, on February 16-17, 2016.
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Introduction

“Learning in the Technological Era” is a series of annual national research conferences on inno-
vation and learning technologies, initiated in 2006 by the Research Center for Innovation in
Learning Technologies (formerly, the Chais Research Center), The Open University of Israel.
The purpose of the Chais conference is to promote the community of Israeli researchers in the
field of learning technologies and the positioning of the Open University of Israel as a leading
organization in the study and implementation of learning technologies. The eleventh Chais Con-
ference for the Study of Innovation and Learning Technologies: Learning in the Technological
Era, was held at The Open University of Israel, Raanana, Israel, on February 16-17, 2016.

The special series of selected Chais conference best papers is intended to expand the international
impact of the conference by providing enhanced, extended versions of its finest papers to a global
audience. The Informing Science Institute (ISI) enables this endeavor by publishing this special
series in the Interdisciplinary Journal of e-Skills and Lifelong Learning (IJELL, formerly Inter-
disciplinary Journal of E-Learning and Learning
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forming science transdiscipline (Cohen, 1999, 2009; Cohen & Lloyd, 2014), the Informing Sci-
ence Institute, and IJELL. Geri et al. (2015) also summarize the objectives and themes of the first
ten years of the Chais conferences, as well as the first seven issues of the IJELL special series of
selected Chais Conference best papers.

This preface launches the next decade of Chais conferences and presents the papers included in
the eighth issue of the IJELL special series of selected Chais Conference best papers. This year,
107 papers were submitted for presentation at the eleventh Chais conference. Following a double-
blind peer-review process, 39 papers and 39 posters were accepted for presentation at the confer-
ence and were included in the proceedings volume of the conference (Eshet-Alkalai, Blau, Caspi,
Geri, Kalman, & Silber-Varod, 2016). The Best Student Paper Award, awarded for the fifth time
this year, considered 23 student-based research papers accepted for presentation at the Chais con-
ference 2016. Of these, extended versions of five papers out of the seven finalists for the Award
are included in this IJELL special series.

Chais Conference 2016 Best Papers

The eighth selection of IJELL Special Series of Chais Conference Best Papers includes eight of
the most outstanding Chais conference 2016 papers that have been expanded and edited for publi-
cation in IJELL and undergone a full review process by IJELL’s Editors and reviewers.

The first paper by Tal Berger-Tikochinski, Michal Zion, and Ornit Spektor-Levy, “Up and down:
Trends in students' perceptions about learning in a 1:1 laptop model - A longitudinal study”, was
the winner of the best student (Tal Berger-Tikochinski) paper award of the Chais conference
2016. Their five-year study, which involved 770 junior high school students, indicated that the
level of positive attitudes towards learning with laptops declined over time. However, the atti-
tudes of students who started the program in a later year were more positive than those who be-
gan earlier. Longitudinal, multi-year studies are rare in our field, and Berger-Tikochinski et al.’s
study provides insights that may support future implementations of laptops, and represents a nov-
el approach for studying technology integration in education.

The next paper, by Adi Friedman, Ina Blau, and Yoram Eshet-Alkalai, “Cheating and feeling
honest: Committing and punishing analog versus digital academic dishonesty behaviors in higher
education”, was a finalist for the best student (Adi Friedman) paper award of the Chais confer-
ence 2016. This innovative paper examined the effect of technology use in the context of academ-
ic dishonesty. The findings were based on a detailed analysis of 315 protocols of a Disciplinary
Committee and revealed intriguing insights on the perceptions of both the cheating students and
the members of the Disciplinary Committee.

Ruti Gafni and Idan Nagar’s paper, “CAPTCHA: Impact on user experience of users with learn-
ing disabilities”, was also a finalist for the best student (Idan Nagar) paper award of the Chais
conference 2016. The paper addressed the dilemma of cyber security between accessibility and
security. Gafni and Nagar examined how five different sorts of CAPTCHA tests affect users with
and without learning disabilities. Their findings may help develop CAPTCHA solutions, which
are friendlier to humans, do not discriminate against users with learning disabilities, and are still
able to detect software attempts to access a website.

Social activities are prevalent online. Yet, it is a challenge to design effective online environ-
ments that encourage certain social processes in pedagogical contexts. The design study by Noa
Shapira, Hagai Kupermintz, and Yael Kali, entitled “Design principles for promoting intergroup
empathy in online environments”, was another finalist for the best student (Noa Shapira) paper
award of the Chais conference 2016. The authors examined an online community of practice
within a professional development program of Civics teachers, which was aimed at promoting
empathy among diverse groups. The reasoning behind the program that sponsored the community
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was that teachers should feel empathy before supporting their students in the process of becoming
empathic and that, if online activities are properly designed, empathic processes can occur online.
The authors discuss their promising findings and recommend design principles that were found
effective in promoting empathy.

Simona Holstein and Anat Cohen’s study, “The characteristics of successful MOOCs in Software,
Science, and Management fields according to students' perception”, was another finalist for the
best student (Simona Holstein) paper award of the Chais conference 2016. Massive Open Online
Courses (MOQCs) are proliferating in recent years. Holstein and Cohen analyzed thousands of
student reviews of xMOOCs, which are instructor-driven online learning environments. The
analyses included both quantitative and qualitative methods and found 14 characteristics that con-
tribute to xMOOCs success. Their study emphasizes the importance of listening to the voices of
students in order to enable better adaptation of MOOCs.

The paper “Can designing self-representations through creative computing promote an incremen-
tal view of intelligence and enhance creativity among at-risk youth?” by Ina Blau and Nurit Be-
nolol, examines the potential of creative computing to increase the self-esteem of youth. Blau and
Benolol conducted an experiment that included an intervention, with 117 youth, half of whom
were classified as at-risk youth. All the participants received basic training for Scratch program-
ming application and designed artifacts that represented themselves five years in the future. Blau
and Benolol’s results demonstrate the potential of creative computing combined with an Implicit
Theories of Intelligence (ITI) intervention for developing creativity and improving well-being,
particularly among at-risk youth.

The next paper, “Perceptions of teacher educators regarding ICT implementation in Israeli col-
leges of education”, by Orit Avidov-Ungar and Alona Forkosh-Baruch, investigated facilitating
and hindering factors of Information and Communication Technologies (ICT) implementation in
teacher education institutes. This qualitative study addressed three levels of measuring ICT inte-
gration: the teacher educators, the students, and the organization (i.e., the college). Data were col-
lected twice, within two-year intervals, allowing the authors to identify trends. The main hinder-
ing factors were lack of resources, particularly time and infrastructure, which suggests that policy
issues, at both the college level and the national level, have major effect on the success of ICT
implementation in education.

The closing paper of this selection is “Analyzing the discourse of Chais Conferences for the
Study of Innovation and Learning Technologies via a data-driven approach”, by Vered Silber-
Varod, Yoram Eshet-Alkalai, and Nitza Geri. The study examined changes over time in the re-
search of learning technologies, as reflected in the corpus of articles published during 2006-2014
in the proceedings of Chais Conferences. The interesting finding, which is also evident in the pa-
pers included in the present selection, is the focus of the Chais conferences on the pedagogical
aspects of learning technologies, rather than the technological ones.

These eight multifaceted papers represent some of the main themes discussed at the Chais confer-
ence 2016. Other main themes presented at the conference, which are not represented in this spe-
cial selection, include social networks, reading and writing in the digital era, technology integra-
tion in science teaching, and assistive technologies for people with special needs.

Conclusion and Acknowledgements

This eighth issue of IJELL’s special selection of the Chais conference best papers continues the
discussion of current research in learning technologies. The common thread of the research pub-
lished in the series is the focus on the pedagogical, rather than the technological aspects of learn-
ing technologies. The next Chais conference for the study of innovation and learning technologies
is scheduled for February 14-15, 2017, at the Open University of Israel campus in Raanana, Isra-

165



Introduction to the IJELL Special Series of Chais Conference 2016 Best Papers

el. We look forward to continuing this fruitful discussion at the conference and the following
IJELL issue of the best papers series.

We would like to express our deep gratitude to Janice Whatley, the Editor of the IJELL selection
of Chais conference 2016 best papers, for her constructive guidance of the authors and for leading
this editorial effort. We thank Gila Kurtz, the former Editor-in-Chief of IJELL, for her enthusias-
tic support of this endeavor. Special thanks to Eli Cohen and Betty Boyd of the Informing Sci-
ence Institute for enabling the production of this special series, and to Betty for her publishing
work. We thank IJELL’s reviewers for their feedback to the authors and praise the contributing
authors for their excellent work.

Last, we would like to thank the community of Israeli researchers and practitioners of learning
technologies, for their continuing participation in Chais conferences and their collaboration in
advancing this important research field.
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Abstract

This is a five-year study conducted with junior high school students studying in a 1:1-laptop pro-
gram in order to test the effects of the program on various measures related to the students: their
attitudes, motivation, perceived school norms, self-efficacy, and behavioral intention towards
learning with laptops, according to the Theory of Planned Behavior (TPB).

These variables were tested at two dimensions: ‘duration of learning’ — the effect of learning in
the program on the same students; ‘duration of program in school’ — the effect of the program on
different students in different school years. Participants (N=770) answered a questionnaire struc-
tured according to motivational and TPB variables.

Findings show that attitudes changed over time, but differently for each dimension. For the ‘dura-
tion of learning’, attitudes declined between 7" to 9" grade. Structural equation modeling analysis
showed that students’ attitudes and self-efficacy explain part of their intention to learn with lap-
tops, therefore ways of maintaining positive attitudes, self-efficacy, and strengthening school
norms should be considered. However, for the ‘duration of program in school’, students’ attitudes
increased over the years: The attitudes of students who started the program at a later stage were
more positive than those who began earlier.

This may indicate that students who experience the program at an advanced stage are better pre-
pared, with more realistic expectations. Findings can assist teacher trainers and policymakers with
the implementation of similar programs.

Keywords: one-to-one classrooms, personal laptops, motivation, self-efficacy, Theory of Planned

Behavior
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increased digital literacy of teachers and students, and rising awareness of the uses of technology
integration among educational policy makers (Balanskat, Bannister, Hertz, Sigillo, & Vuorikari,
2013; Islam & Gronlund, 2016; Zheng, Warschauer, Lin, & Chang, 2016).

There are several models available for implementing Information and Communication technology
(ICT) in education. The most extensively used model is a classroom equipped with laptop com-
puters in a one-to-one student to computer ratio (also known as 1:1), especially when the students
are allowed to take their computer home. This is a ubiquitous learning environment, where each
student has access to a digital device when and where they need it; the technology is accessible
24/7 (Hooft, Swan, Cook, & Lin, 2007). This model enables two of the unique features of ICT:
the ability for individualized learning and the availability of learning that is not constrained by
time or by space (Resnik, 2002). 1:1 environments do not require special preparation prior to us-
ing the computer, such as going to the computer lab or bringing a computer cart to class. In these
classes, the computer becomes part of the students’ daily learning routine, at school and at home.
The goals of 1:1 programs include innovative pedagogical change, implementation of 21st centu-
ry skills among teachers and students, effective use of ICT for learning purposes, improved ac-
cess to ICT in order to narrow the digital divide, enhanced communication and learning skills,
and motivation to learn (Balanskat et al., 2013; Lowther, Inan, Ross, & Strahl, 2012).

1:1 programs are still scarce in Israel. Even though thousands of teachers and students were
equipped with laptops over the past decade (Blau & Peled, 2012), the average student to comput-
er ratio in 2011 was 1:12. Almost half of the schools that were studied had a higher ratio of 1:20
(State Comptroller, 2011). The majority of 1:1 programs in Israel rely on the initiative of school
principals or local education departments for support. They usually include only one or two clas-
ses in school, or use the 1:1 program only in specific subjects, a model known as “Islands of In-
novation” (Nahmias, Mioduser, & Forkosh Baruch, 2009). One reason for this scarcity is that the
operation of 1:1 programs carries high costs, which include acquisition of computer devices, es-
tablishing the necessary technology infrastructure, and teacher training (Penual, 2006). Due to
these high costs and the effort required from all parties, it is necessary to have in depth under-
standing of the educational value of 1:1 programs and the contribution they make to students.

Students’ Attitudes, Self-Efficacy, and Motivation in 1:1 Classes

Students report positive attitudes towards learning with a personal laptop computer (Lowther, et
al., 2012) and many prefer to learn with a laptop (Zheng et al., 2016). Research on 1:1 laptop
classrooms found several positive effects with students. 1:1 computers have been linked to an
increase in students’ self-efficacy and personal empowerment (Mouza, 2008; Spektor- Levy,
Menashe, Berger-Tikochinski, & Doron, 2011). Students also reported student-centered learning
(Balanskat et al., 2013) and displayed better information skills than students learning without lap-
tops (Spektor-Levy & Granot-Gilat, 2012). An increase in student computer use (Lowther et al.,
2012) and writing (Zheng et al., 2014) was also found.

Overall, students in 1:1 classes report a better learning experience. Islam and Grénlund (2016)
and Harper and Milman (2016) reviewed the literature relevant to integration of computers in
schools. Both reviews found an increase in students’ motivation as a dominant theme in many 1:1
programs. Zheng et al. (2016), who conducted a meta-analysis of research on 1:1 programs, also
found that many reported higher motivation and engagement of students. Cavanaugh, Dawson,
and Ritzhaupt (2012) found that over 60% of the teachers in 1:1 classes reported increases in en-
joyment, motivation, engagement, on-task behavior, and positive school experience amongst their
students. Rosen and Beck-hill (2012) noted that learning in a 1:1 program had a positive effect on
elementary students’ motivation to learn math and reading. Similar findings regarding an increase
in students’ motivation to learn in a 1:1 learning environment were reported in many additional
programs (e.g., Bebell & Kay, 2009, Lowther et al., 2005 in Holcomb, 2009). Students who had
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been under achievers displayed higher motivation to learn in an ICT environment, perceiving it as
different from traditional learning (Reynolds, Treharne, & Tripp, 2003).

Information Literacy in 1:1 Classes

Information literacy is a framework for understanding, searching, evaluating, and using infor-
mation in such a way that it lays the foundation for lifelong learning. Information literacy in-
cludes several skills, such as the ability to find information effectively, critically evaluate infor-
mation and its sources, and integrate existing and new information (American Library Associa-
tion, 2000). Despite the importance of these skills, they are often not taught explicitly in the cur-
riculum and most students will acquire them outside of school (Kay, 2010, Perlman, 2010). Re-
search findings suggest that learning in a 1:1 classroom can contribute to students’ acquisition of
information literacy skills. Spektor-Levy and Granot-Gilat (2012) found that 1:1 laptop students
performed significantly better in a computer-based learning task that tested information literacy
skills than students from a comparison group who learned without ICT. Zheng et al. (2016) re-
viewed several examples of 1:1 programs that improved their students’ information and technolo-
gy skills. The meta-analysis they conducted strengthened the finding that writing, editing, and
gathering information from the Internet were the most common uses of laptops. Other infor-
mation literacy skills such as taking notes, searching and organizing information, reading elec-
tronic textbooks, finding, analyzing, and sharing information were also prevalent (Crook, Sharma,
Wilson, & Muller, 2013; Warschauer, 2007, 2008).

The results of the International Computer and Information Literacy Study (ICILS) conducted in
2013 showed that students who had greater access to a computer tended to demonstrate better
information and computer skills (Fraillon, Ainley, Schulz, Friedman, & Gebhardt, 2014), and
learning in a 1:1 ubiquitous classroom can provide access to the computer when and where the
students need it. However, access to a computer does not guarantee the acquisition of information
literacy skills. Even students who use the computer frequently will need to learn the appropriate
skills with which to evaluate the information they find.

1:1 classes make it possible to search online sources during the lesson, and this was found to be
the most common use of the laptops in class (Dunleavy, Dexter, & Heinecke, 2007). Students
reported that in 1:1 learning they can reach online sources and expand their knowledge (Lowther,
Ross, & Morrison, 2003). Searching for information as part of the learning process makes this
information relevant and increases the possibility that students will remember it and use it in the
future (Grimes & Warschauer, 2008). While some of the benefits of information skills implemen-
tation can be found in other ICT settings, the comprehensive and intensive nature of a 1:1 pro-
gram enhances these skills in this environment. This may contribute to students’ ability, self-
efficacy, and motivation to use ICT skills in the future. Léger and Freiman (2016) conducted a
gualitative study in which they interviewed former junior high school students ten years after they
participated in a 1:1 laptop program. The former students reported that the main skills they ac-
quired in the 1:1 program were technological resourcefulness that assisted them in adapting easily
to new technologies without being intimidated, digital self-efficacy, and an open mind towards
technology.

Learning in a 1:1 Laptop Program - Can Sustainability be
Achieved?

Studies have shown that 1:1 programs can create a different learning environment, with many
advantages. The challenge will be to sustain these changes in order to create ongoing pedagogic
processes. However, most of the research on 1:1 programs has been short term (Blackley &
Walker, 2015), focusing on the first or second year of the laptop implementation and not on the
following years, when the 1:1 programs became part of the daily teaching and learning routine
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(Lei, 2010). Results from research that continued after the initial implementation suggest that
there are significant changes in teachers, students, and schools, some of which were long-term
effects that were not predictable in the first years of implementation (Lei, 2010). In some schools
the initial enthusiasm of the teachers and students decreased when the computers became part of
the daily routine (Grant & Carolina, 2015; Lowther et al., 2003); a decrease in technology use
over time was also reported (Balanskat, et al., 2013). Some schools even canceled 1:1 programs
(W. Hu, 2007), due to their high expenses or failure to achieve the anticipated goals (Fleischer,
2012). These findings suggest that when the novelty of the laptops’ integration wears off, the ad-
vantages found in the first stage of implementation may not necessarily last, but may change over
time. Hence the importance of this longitudinal study, which followed a 1:1 laptop program for 5
years.

Technology Acceptance Models - Theory of Planned Behavior

Students may have diverse previous experiences that can influence their views and attitudes to-
wards using technology (Bennett & Maton, 2010). Therefore, it is important to recognize what
may affect their perceptions of learning in 1:1 programs. Various theoretical models exist to ex-
plain the social and psychological motives that affect technology adaption and acceptance. Each
model explains different variables concerning technology adaption. One model is The Technolo-
gy Acceptance Model (TAM), which identifies two major components in technology acceptance:
perceived usefulness and perceived ease of use (Davis, 1989). Another model, the Unified Theory
of Acceptance and Use of Technology (UTAUT), explains technology acceptance by perfor-
mance expectancy, effort expectancy, social influence, and facilitating conditions (Venkatesh,
Morris, Davis & Davis, 2003).

The theoretical model chosen for this study is The Theory of Planned Behavior (TPB) (Ajzen,
1985, 1991). TPB was chosen as it is a well-established and robust theoretical model, used as a
technology acceptance model in numerous studies, some recently conducted in 1:1 environments
(e.g. Courtois et al., 2014; Teo, 2015). According to the TPB model, certain behavior can be ex-
plained by behavioral intention, influenced by the attitudes towards the behavior (positive or neg-
ative), the subjective norms, which are the social expectations towards this behavior, and the per-
ceived behavioral control, which indicates the amount of control the individuals feel they have
over this specific behavior. If one’s attitudes towards the behavior are positive, the social norms
support it, and one feels one can perform it easily, the behavioral intention will increase, contrib-
uting to the performance of the behavior itself. This theory was used to explain technology adap-
tion in educational settings, addressing issues like the perceptions of mobile learning among col-
lege students (Cheon, Lee, Crooks, & Song, 2012) or pre-service teachers’ intention to use tech-
nology (Valtonen et al., 2015). In this study, we will apply the TPB model to a 1:1 laptop pro-
gram for junior high school students, as described in Figure 1. Through the TPB model, different
measures of technology acceptance can be tested: attitudes, norms, self-efficacy, intention to use
1:1 laptops, and behavior - which is measured in this study as using information skills.

172



Berger-Tikochinski, Zion, & Spektor-Levy

Attitudes towards
learning with a 1:1
laptop

Subjective norms:
school norms
towards 1:1 learning

Behavioral intention:
Intention to learn
with a 1:1laptop

Behavior: learning
with a 1:1 laptop

Self-efficacy towards
learning with a 1:1
laptop

Figure 1: Intention to learn with a 1:1 laptop according to the Theory of Planned Behavior
(Ajzen, 1985, 1991)

Research Questions
This paper focuses on the following questions:

1. What are students’ attitudes, perceived school norms, self-efficacy, and intention to learn
with a 1:1 laptop, in terms of the Theory of Planned Behavior?

2. Are students’ attitudes and perceptions towards learning with a 1:1 laptop stable, or do
they change over time? How does this stability or change manifest on (a) the ‘duration of
learning’ — the effect of learning in the program on the same students at two time points;
(b) the “duration of program in school’ — the effect of the program on different students of
the same age group over different school years.

Method

Research Setting

The 1:1 laptop program studied in this research started in 2007 in one small urban town in Israel.
The program operates in three schools: two elementary schools in 5™ and 6™ grade and one junior
high school, in 7" through 9™ grade. This study began during the third year of the 1:1 laptop pro-
gram (2009) and lasted as a longitudinal study for 5 years (till 2013). The study examined a wide
range of factors among teachers and students. In the paper presented here, we focus on the stu-

dents and on part of the data that was gathered. The students learnt with a personal laptop for 5
years, from 5" to 9" grade.

The program has several unique aspects: first, the laptop is personal and is part of the daily rou-
tine of learning at school and at home. Second, it is operated systematically in all the schools of
this urban town in such a way that the students can experience learning with a personal laptop for
five consecutive years. In the programs’ first years, all the teachers received teacher training and
personal support and instruction. Throughout the years, each teacher decided how and when to
use the laptop in his or her lessons. The program ends after 9" grade, and the students continue to
a high school where no ICT program is implemented.
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Research Sample

The research included 770 junior high school students in grades 7-9 (13 to 15 years old) who par-
ticipated in a 1:1 laptop program between the years 2009 and 2013. Of these students, 48.4%
(N=369) were male and 51.6% (N=393) female.

This research followed two student cohorts: 2009-2011 and 2011-2013 (Table 1). Students from
both cohorts were from the same junior high school in a small urban town, and from a similar
medium- medium-high socio-economic background.

Table 1: Number of students in student cohorts: 2009-2011 and 2011-2013

7th grade 9th grade
2009-2011 42* 105
2011-2013 115 96

" *Since 2009 the cooperation between school and researchers grew and that caused better responds
to questionnaires in later years.

Participants were asked to report their daily computer use after school. Differences were found
between the two cohorts, for example: 26% of the 2009-2011 cohort reported using the computer
for 1-2 hours a day, and 21% used it for 5-6 hours, while 46% of the 2011-2013 cohort reported
using the computer after school for 1-2 hours, and 16% used it for 5-6 hours.

Research Tools

The research included a quantitative questionnaire, the Students’ Perceived Intentions, Behaviors,
and Attitudes — SPIBA, which addressed subjects such as: students’ use of the computer at school
and at home (e.g., How many hours a day do you use your home computer?), perceived infor-
mation literacy skills (e.g., “Before | start searching the web, I ask myself questions to figure out
what information I’m looking for.”; “Before | begin to look for information I carefully choose the
keywords | plan to use.”) and motivation to learn in a 1:1 program (e.g., “I find great interest
when | use a laptop in school.”; “I want to get higher grades than other students in 1:1 laptop les-
sons.”). The SPIBA questionnaire is based on a questionnaire validated in Menashe’s (2008)
study of a 1:1 program and includes 78 items, among them 8 questions regarding students’ com-
puter use habits and one open ended question regarding students’ attitudes toward continuing to
learn in a 1:1 program. The questionnaire also included 70 Likert-style items (some with four lev-
els of agreement and others with seven). The questionnaire includes three parts: motivation, gen-
eral attitudes towards learning and perceptions towards a 1:1 laptop program.

The first part of the SPIBA questionnaire, the motivation scale, is based on the Motivated Strate-
gies for Learning Questionnaire (MSLQ) developed by Pintrich, Smith, Garcia, & McKeachie
(1993), adapted to a 1:1 program. The motivation scales from the MSLQ that were adapted and
used in the SPIBA gquestionnaire include:

1. Intrinsic goal orientation: Students’ perception of why they are engaged in a certain task.
Intrinsic goal orientation refers to the perception of a task as a challenge and a purpose in
itself, not a means of achieving other goals.

2. Extrinsic goal orientation: Students’ perception of a task as being done for a reward or a
grade and not for the learning itself. Students who express high extrinsic orientation can
be preoccupied with matters other than learning, such as competition with other class-
mates.

174



Berger-Tikochinski, Zion, & Spektor-Levy

3. Task value: Students’ evaluation of the importance and interest of the task. Students are
more likely to be engaged in a task to which they attribute high task value.

4. Control of learning beliefs: Refers to whether the students believe that their efforts to
learn will end with a positive result. If students feel their effort is worthwhile and leads to
positive results, they are more likely to make this effort in their learning.

5. Self-efficacy for learning and performance: Students’ evaluation of their ability to com-
plete a task successfully.

The second part of the SPIBA questionnaire, perceptions towards a 1:1 laptop program, is based
on the Theory of Planned Behavior (Figure 1, Table 3), and adapted to learning in a 1:1 laptop
program. In this part, we divided the SPIBA questionnaire items into five factors, according to the
theory. The factors include attitudes towards learning with a 1:1 laptop; perceived school norms
towards 1:1 learning; students’ self-efficacy towards learning with a 1:1 computer; intention to
learn with a 1:1 computer; behavior - learning with 1:1 computer. The last factor was tested in the
context of this study as students’ self-report about implementation of information literacy skills.

The third part of the SPIBA questionnaire includes students’ attitudes regarding learning in gen-
eral and not specifically in a 1:1 laptop program. In this part we divided the SPIBA questionnaire
items (not included in the previous parts) into three factors (Table 4). The factors include general-
learning skills such as reading comprehension or identifying the main ideas in a written text, self-
efficacy; students’ assessment of their learning, such as assessment of their grades and evaluation
of the learning process; students’ evaluation of their reflection process or their ability to form
their independent opinion.

Two experts and researchers in the field of learning technologies and 1:1 programs validated the
factors in each part of the SPIBA questionnaire. When disagreement between experts was found,
the experts discussed the issue until full agreement was achieved. In order to measure the internal
consistency of the factors, we calculated Cronbach’s Alpha for each factor. The reliability
measures of the motivational scales, the TPB factors and student attitude factors in the SPIBA
guestionnaire are presented in Tables 2-4.

The SPIBA questionnaire was administered four times during a five- year period: 2009, 2010,
2011 and 2013. In each administration, students from 7", 8" and 9" grades from the same junior
high school answered the questionnaire using their laptops. This longitudinal five-year research
allowed us to collect data, using the SPIBA questionnaire, from two student cohorts (2009-2011
and 2011-2013). We could follow changes in students’ attitudes throughout the years 2009-2013
(on year 2012 data was not collected) and we could follow changes in same students at two points
in time: the entry to junior high school in seventh grade and the end, in ninth grade.

Table 2: Factors and reliability of the motivational scales of the SPIBA questionnaire
according to MSLQ

Motivational Scale according to MSLQ Reliability
(Pintrich, Smith, Garcia, & McKeachie, 1993) Cronbach’s Alpha
Intrinsic goal orientation a=0.78

Extrinsic goal orientation a=0.80

Task value a=0.89

Control of learning beliefs a=0.69

Self- efficacy for learning and performance a=0.90
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Table 3: Factors and reliability of the SPIBA questionnaire according to the TPB

Factors according to the TPB Reliability
(Ajzen, 1985,1991) Cronbach’s Alpha
Attitudes towards learning with a 1:1 laptop 0=0.88

Subjective norms: school norms towards 1:1 learning
(This factor is composed from one item, therefore reliability was not calculated)

Self-efficacy towards learning with a 1:1 laptop a=0.85
Behavioral intention: Intention to learn with a 1:1 laptop a=0.81
Behavior: learning with a 1:1 laptop a=0.75

Table 4: Factors and reliability of the SPIBA questionnaire regarding general attitudes
towards learning

General attitudes towards learning Reliability
Cronbach’s Alpha
General learning skills a=0.70
Self-efficacy a=0.57
Evaluation of the learning process a=0.70
Results

This research examined the impact of learning in a 1:1 laptop program on junior high school stu-
dents’ attitudes, motivation, self-efficacy and behavioral intention towards learning with 1:1 per-
sonal laptops, as measured by the SPIBA questionnaire based on MSLQ motivation scales, the
Theory of Planned Behavior (TPB) scales, and students’ general attitudes towards learning. We
used these different variables and analyzed them over time, through a longitudinal research de-
sign, in order to examine learning in a 1:1 laptop classroom as a complex phenomenon. These
variables were tested at two dimensions: ‘duration of learning (with a personal laptop)’ — the ef-
fect of learning in the program on the same students at two points in time; ‘duration of program
in school” — the effect of the program on different students of the same age group in different
school years.

Change at ‘Duration of Learning’ Dimension (Same Students at
Two Time Points) at the Beginning and End of Junior High
School

Findings presented in this section refer to the ‘duration of learning’ dimension— the effect of
learning in the program on the same students at two points in time. For this purpose, we tested
two student cohorts (2009-2011 and 2011-2013) at two time points: the beginning of junior high
school in seventh grade and the end of junior high in ninth grade. In the data analysis, we used
independent sample t-tests, due to the requirement of the Chief Scientist of the Ministry of Educa-
tion that the student questionnaire be anonymous.

First, we examined the SPIBA motivation scales for these two cohorts (for 2009-2011 see Table
5, for 2011-2013 see Table 6).
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Table 5: SPIBA motivation scales, same students 2009-2011

2009 2011
(N=42) (N=105)
M SD M SD t-value
Intrinsic goal orientation 502 116 4.06 1.53 3.69**
Extrinsic goal orientation 535 128 461 152 2.77**
Task value 527 115 4.28 157 4.21**
Control of learning beliefs 5.16 .98 4.16 1.48 4.77**

Self- efficacy for learning and performance  5.59 .98 4.98 1.36 3.06**

**p<0.01
Table 6: SPIBA motivation scales, same students 2011-2013

2011 2013
(N=115) (N=96)
M SD M SD t-value
Intrinsic goal orientation 4.76 127 444 138 1.73
Extrinsic goal orientation 5.21 134 479 162 2.02*
Task value 5.09 138 460 150 2.45*
Control of learning beliefs 4.77 131 450 139 144

Self- efficacy for learning and performance 5.30 125 495 150 181

*p<0.05

Findings show a significant decrease in students’ attitudes that occurred between grades 7 and 9.
In all the SPIBA motivation scales for students from the 2009-2011 cohort, attitudes were higher
in 7" grade, the beginning of junior high school, than in 9™ grade, its end. For example, students’
extrinsic goal orientation declined from mean 5.35 (SD 1.28) to mean 4.61 (1.52) between 2009
and 2011 (t4s)= 2.77 p<0.01) and from mean 5.21 (SD 1.34) to mean 4.79 (SD 1.62) between
2011 and 2013 (t(x0s) = 2.02 p<0.05). The results in some scales of the 2011-2013 cohort are simi-
lar: a significant decline in students’ attitudes was found for the motivation scales concerning ex-
ternal orientation and task value; hence, students’ attitudes were higher in 7th grade compared to
their attitudes in 9th grade.

We then checked the perceptions towards learning with personal laptops of students from the
same two cohorts (2009-2011 and 2011-2013), according to the TPB, the theoretical model for
this research.

Like the SPIBA motivation scales results for these cohorts, students’ perceptions towards a 1:1
laptop program also tend to decline between 7" and 9" grade. For example, students” attitudes
towards learning with a 1:1 laptop declined from mean 5.16 (SD 1.27) in 2009 to mean 4.15 (SD
1.66) in 2011(t(es.84y= 3.96 p<0.01) and from mean 5.05 (SD 1.47) in 2011 to mean 4.52 (SD
1.59) in 2013 (t06) = 2.47 p<0.05). In the 2009-2011 cohort (Table 7), this decrease was signifi-
cant for attitudes towards learning with a 1:1 laptop, school norms, self-efficacy, and the intention
to learn with a 1:1 laptop. For the 2011-2013 cohort (Table 8), a significant decline was found in
attitudes, behavioral intention, and self-report of behavior, defined in this research as using in-
formation literacy skills.
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Table 7: SPIBA-TPB factors, same students 2009-2011

2009 2011

(N=42) (N=105)

M SD M SD t-value
Attitudes towards learning with a 1:1 laptop® 516 127 415 1.66 3.96**
Self-efficacy towards learning with a 1:1 laptop® 552 1.07 4.92 144 2.46**
School norms towards 1:1 learning* 524 176 424 2.06 2.95**
Behavioral intention: intention to learn with a 1:1 laptop* 5.38 1.04 4.70 1.46 3.18**
Behavior: learning with a 1:1 laptop? 275 63 256 .60 1.70
1-7 point scale
2- 4 point scale
**p<0.01

Table 8: SPIBA-TPB factors, same students 2011-2013
2011 2013

(N=115) (N=96)

M SD M SD t-value
Attitudes towards learning with a 1:1 laptop® 505 147 452 159 247*
School norms towards 1:1 learning 510 184 463 205 171
Self-efficacy towards learning with a 1:1 laptop® 525 122 490 149 1.88
Behavioral intention: Intention to learn with a 1:1 laptop’  5.27 1.24 4.82 152 2.34*
Behavior: learning with a 1:1 laptop? 271 51 249 61 293**

1-7 point scale
2- 4 point scale

**p<0.01 *p<0.05

In Tables 9-10 we present the results of students’ general attitudes towards their learning, in both
cohorts. The figures suggest a decline over time in both cohorts, between 7" and 9™ grade. For
example, student’s perception of their general learning skills declined from mean 3.04 (SD 0.50)

in 2011 to mean 2.86 (SD 0.59) in 2013 (t0) = 2.36 p<0.05).

Table 9: SPIBA- General attitudes towards learning, same students 2009-2011

2009 2011
(N=42) (N=105)
M SD M SD t-value
General learning skills 3.07 .52 2.99 .53 0.83
Self-efficacy 2.68 .59 2.66 .60 0.60
Evaluation of the learning process 2.76 .52 2.64 .64 1.05
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Table 10: SPIBA- General attitudes towards learning, same students 2011-2013

2011 2013
(N=115) (N=96)
M SD M SD t-value
General learning skills 3.04 .50 2.86 .59 2.36*
Self-efficacy 2.83 57 2.67 .64 1.95
Evaluation of the learning process 2.71 .58 2.69 .64 0.14
*p<0.05

In order to further examine students’ perceptions towards a 1:1 laptop program and the relation-
ship between different variables, we conducted a path analysis (Figures 2 and 3) using Structural
Equation Modeling analysis (SEM), superimposed onto the TPB model adapted to learning with a
1:1 laptop (Figure 1). This model includes students’ attitudes, school norms, self-efficacy, behav-
ioral intention, and self-report of behavior, measured in this research as implementing infor-
mation literacy skills. The numbers on the connecting lines of the model represent the 8 values.

Attitudes towards
learning with a 1:1

laptop
R?=0.26
. Behavior:
Subjective norms: | 5 54 wew Intentionto | 4 54 wws learning :-.Iith a

school norms ' ¥ learn with a " 1 lapto
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towards learning
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Figure 2: SEM model according to the SPIBA-TPB factors for learning
with a 1:1 personal laptop, 2011

Attitudes towards
learning with a 1:1
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Subjective norms:
school norms
towards 1:1

Self-efficacy
towards learning
with a 1:1 laptop
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R =0.70
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Figure 3: SEM model according to the SPIBA-TPB factors for learning
with a 1:1 personal laptop, 2013
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In order to assess the fit of the model to the data, we used several goodness-of-fit indices. The
first is the chi-square statistic (X°), which should be statistically non-significant (Kline, 2011).
Other indices include the NFI, CFI, and RMSEA, which were compared to the recommended lev-
els (Cheonetal., 2012; L. T. Hu & Bentler, 1999). The results for both models indicate a good fit.
For the 2011 model, the chi-square was found not significant (x*=0.246 df=2 p=0.884),
NFI=1.000 (recommended> 0.95), CFI=1.000 (recommended > 0.95) and RMSEA=0.000 (rec-
ommendeds< 0.05). For the 2013 model, the chi-square was found not significant (x’=1.008 df=2
p=0.604), NFI=0.999 (recommended> 0.95), CFI=1.000 (recommended > 0.95) and
RMSEA=0.000 (recommended < 0.05).

We found that the biggest impact on students’ intention to learn with a 1:1 laptop is their self-
efficacy towards learning with a 1:1 laptop (=0.55 p<0.001 in 2011 and =0.36 p< 0.001 in
2013). In the path analysis for 2011 (Figure 2), attitudes towards learning with a 1:1 laptop,
school norms and self-efficacy explained 63% of variance (R? = 0.63), in the second path analy-
sis, in 2013 (Figure 3) they explained 70% of variance (R?= 0.70).

In conclusion, the findings presented in this section indicate that at the ‘duration of learning’ di-
mension (the effect of learning in the program - same students at two time points) students’ atti-
tudes and perceptions towards different measures of learning in a 1:1 program tend to decrease
over time, from the beginning of junior high school at 7" grade to its end in 9" grade. This ten-
dency was found in both student cohorts (2009-2011 and 2011-2013), and was reflected in sever-
al measures including most of the motivation scales and students’ perceptions towards the 1:1
laptop program according to the TPB, and in some of students’ general attitudes towards learning.
Findings from the SEM analysis show that students’ self-efficacy toward learning with a 1:1 lap-
top computer has the strongest impact on their intention to learn with a 1:1 laptop.

Change at ‘Duration of Program in School’ Dimension (Different
Students of the Same Age Group at Different School Years)
Between the Years 2009 and 2013

In the light of the findings in the previous section, and the decline in students’ attitudes over time
at the ‘duration of learning’ dimension, we conducted additional data analysis to examine the atti-
tudes and perceptions of students through another dimension: ‘duration of program in school’ -
the effect of the program on different students of the same age group in different school years.

For this purpose, we examined all students in each year, using a One-way ANOVA. We exam-
ined the findings of the questionnaire administered in 2009, 2010, 2011 and 2013. As we did in
the first section, we examined the SPIBA motivation scales (Table 11), students’ perceptions to-
wards a 1:1 laptop program using the TPB (Table 12) and general attitudes toward learning (Ta-
ble 13).

When comparing the SPIBA motivation scales at ‘duration of program in school’ dimension (Ta-
ble 11) it appears that over the years 2009 to 2013 students’ attitudes are similar and often more
positive in 2013. For example, students’ extrinsic goal orientation increased from mean 4.91 (SD
1.64) in 2009 to mean 5.16 (SD 1.49) in 2013 (F (3,756 = 2.99 p<0.05). This increase was signifi-
cant for extrinsic goal orientation and control of learning beliefs. Scheffe post hoc tests indicate
that the difference is between 2011 and 2013.
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Table 11: SPIBA motivation scales, different students 2009-2013
(No data was collected in 2012)

2009 2010 2011 2013
(N=66)  (N=75)  (N=336) (N=293)
M SO M SO M SD M SD F

Intrinsic goal orientation 454 151 456 155 446 144 471 129 164
Extrinsic goal orientation 491 164 483 170 480 151 516 149 2.99*
Task value 469 162 504 154 472 154 499 147 224
Control of learning beliefs 478 143 478 129 442 146 477 133 4.09**
ﬁle;rf]'ceeﬁ'cacyfor learning and perfor- 507 150 513 151 503 138 518 136 0.62
**p<0.01 *p<0.05
Table 12: SPIBA-TPB factors, different students 2009-2013
2009 2010 2011 2013

(N=66)  (N=75)  (N=336) (N=293)
M SO M SO M SD M SD F

Attitudes towards learning witha 1:1 lap- 461 169 497 163 467 161 492 153 1.90
top®

school norms towards 1:1 learning* 488 209 482 213 464 206 504 191 207
Self-efficacy towards learning with a 1:1 503 151 5.03 157 498 141 512 139 047
laptop*

Behavioral intention: Intention to learn with  4.89 152 489 1.64 490 143 514 135 1.69
a 1:1 laptop*

Behavior: learning with a 1:1 laptop? 265 0.68 278 0.67 259 063 266 060 192

1-7 point scale
2- 4 point scale

The results (Table 12) suggest that at ‘duration of program in school’ dimension students’ percep-
tions towards some measures of 1:1 laptop program tend to increase over time, between 2009 and
2013. This tendency was not significant.

Table 13: SPIBA- General Attitudes towards learning, different students 2009-2013

2009 2010 2011 2013
(N=66) (N=75) (N=336) (N=293)
M SOD M SD M SD M SD F

General learning skills 294 58 301 .62 293 .57 301 .57 122
Self-efficacy 263 61 290 .74 273 59 283 .57 4.05**
Evaluation of the learning process 2.61 .63 282 59 265 .65 280 .59 4.40**

**<0.01

The results (Table 13) indicate that at “duration of program in school’ dimension students’ atti-
tudes toward some measures of learning tend to change positively over time, between 2009 and
2013. For example, students’ self-efficacy increased from mean 2.63 (SD 0.61) in 2009 to mean
2.83 (SD 0.57) in 2013 (F (3.765) = 4.05 p<0.01). This change was significant for self-efficacy and
evaluation of the learning process. Scheffe post hoc tests indicate that the difference is between
2011 and 2013.

For further examination of these findings, we compared the perceptions of different students at
specific grade levels between 2011 and 2013, according to the SPIBA motivation scales, stu-
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dents’ perceptions towards a 1:1 laptop program and general attitudes towards learning. In the
data analysis, we used an independent samples t-test, since we compared different students.

Table 14: SPIBA motivation scales, different students in 7% grade, 2011, 2013

7" grade
2011 2013
(N=115) (N=55)
M SD M SD t-value
Intrinsic goal orientation 4.76 1.27 5.32 1.06 -2.85**
Extrinsic goal orientation 5.21 1.34 5.59 1.25 -1.79
Task value 5.09 1.38 5.43 1.36 -1.49
Control of learning beliefs 4.77 1.31 5.13 1.37 -1.64
rSnealrl:-ce;“ficacy for learning and perfor- 530 195 556 113 -1.33
**p<0.01 *p<0.05
Table 15: SPIBA motivation scales, different students in 8" grade, 2011, 2013
8" grade
2011 2013
(N=116) (N=142)
M SD M SD t-value
Intrinsic goal orientation 453 145  4.65 1.23 -0.72
Extrinsic goal orientation 4.58 159 524 1.44 -3.47**
Task value 4.74 157 5.08 1.44 -1.79
Control of learning beliefs 4.30 154 482 1.23 -2.89**
rSnealrl:-ce;‘ficacy for learning and perfor- 481 149 519 133 -2.11*
**p<0.01 *p<0.05
Table 16: SPIBA motivation scales, different students in 9™ grade, 2011, 2013
9" grade
2011 2013
(N=105) (N=96)
M SD M SD t-value
Intrinsic goal orientation 4.06 1.53 444  1.38 -1.82
Extrinsic goal orientation 4.61 1.52 4.79 1.62 -0.81
Task value 4.28 1.57 460 150 -1.47
Control of learning beliefs 4.16 1.48 4.50 1.39 -1.67
rSnealrl:-ce;“ficacy for learning and perfor- 498 136 405 150 013

Findings (Tables 14-16) suggest that students who started the program at a later stage tended to
display more positive attitudes compared to students who participated in the program in its first
years. This is evident especially for 8" grade students. For example, 8" grade students’ extrinsic
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goal orientation increased from mean 4.58 (SD 1.59) in 2011 to mean 5.24 (SD 1.44) in 2013
(tess) = -3.47 p<0.01).

Table 17: SPIBA-TPB factors, different students in 7" grade, 2011, 2013

7" grade

2011 2013
(N=115) (N=55)
M SD M SD t-value

Attitudes towards learning with a 1:1 laptop* 505 147 536 138 -1.32
Self-efficacy towards learning with a 1:1 laptop® 525 122 551 120 -1.29
School norms towards 1:1 learning* 510 184 541 166 -1.01
Behavioral intention: Intention to learn with a 1:1 laptop® 527 124 555 111 -1.43
Behavior: learning with a 1:1 laptop? 271 51 278 .59 -0.72

1-7 point scale
2- 4 point scale

Table 18: SPIBA-TPB factors, different students in 8" grade, 2011, 2013

8" grade

2011 2013
(N=116) (N=142)
M SD M SD t-value

Attitudes towards learning with a 1:1 laptop® 476 1.62 5.02 148 -1.36
Self-efficacy towards learning with a 1:1 laptop* 478 154 512 1.36 -1.90
School norms towards 1:1 learning® 454 218 521 186 -2.52**
Behavioral intention: Intention to learn with a 1:1 laptop* 4.70 153 5.18 127 -2.69**
Behavior: learning with a 1:1 laptop? 2.51 74 2.73 57 -2.63**

1-7 point scale
2- 4 point scale

**p<0.01
Table 19: SPIBA-TPB factors, different students in 9™ grade, 2011, 2013
9" grade
2011 2013

(N=105) (N=96)

M SD M SD  t-value
Attitudes towards learning with a 1:1 laptop® 415 166 452 159 -1.61
Self-efficacy towards learning with a 1:1 laptop* 492 144 490 1.49 0.09
School norms towards 1:1 learning® 424 206 463 2.05 -1.35
Behavioral intention: Intention to learn with a 1:1 laptop® 470 146 482 152 -0.58
Behavior: learning with a 1:1 laptop? 256 .60 249 .61 0.85

1-7 point scale
2- 4 point scale

Like the findings of the SPIBA motivation scales, these showed that students who started the pro-
gram at a later stage tended to display more positive attitudes compared to students who partici-

pated in the program in its first years (Tables 17-19). Again, this change was evident especially in
8" grade students. For example, 8" grade students’ behavioral intention to learn with a 1:1 laptop
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increased from mean 4.70 (SD 1.53) in 2011 to mean 5.18 (SD 1.27) in 2013 (t22.96) = -2.69

p<0.01).

Tables 20-22 present the results of students’ general attitudes towards their learning, comparing
the attitudes of different students who started the program in different years. They are similar to
the findings of the SPIBA components and TPB and suggest an increase in students’ attitudes
over the years, especially for students in the 8" grade. For example, 8" grade students’ perception
of their general learning skills increased from mean 2.77 (SD 0.65) in 2011 to mean 3.07 (SD

054) in 2013 (t(223.294) =-3.90 p<001)

Table 20: SPIBA General attitudes towards learning, different students

in 7" grade 2011, 2013

7" grade
2011 2013
(N=115) (N=55)
M SD M SD t-value
General learning skills 3.04 .50 3.14 .53 -1.20
Self-efficacy 283 57 3.01 52 -1.88
Evaluation of the learning process 2.71 .58 2.96 51 -2.75%*
**p<0.01
Table 21: SPIBA General attitudes towards learning, different students
in 8" grade 2011, 2013
8" grade
2011 2013
(N=116) (N=142)
M SD M SD t-value
General learning skills 2.77 .65 307 54 -3.90**
Self-efficacy 269 61 287 b1 -2.68**
Evaluation of the learning process 2.59 12 2.80 .58 -2.66**
**p<0.01 *p<0.05
Table 22: SPIBA General attitudes towards learning, different students
in 9" grade 2011, 2013
9" grade
2011 2013
(N=105) (N=96)
M SD M SD  t-value
General learning skills 2.99 2.86 .59 1.61
Self-efficacy 2.66 2.67 .64  -0.18
Evaluation of the learning process 2.64 2.69 .64  -0.56

In conclusion, our findings vary between the two dimensions that were tested: ’duration of learn-
ing’ — the effect of learning in the program on the same students; and ‘duration of program in

school’ - the effect of the program on different students in different school years. At the ‘duration
of learning’ dimension students’ (same students) motivation and perceptions towards a 1:1 laptop
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program tend to decline over time, between 7" and 9" grade. However, at the “duration of pro-
gram in school’ dimension we found an increase in students’ perceptions towards a 1:1 laptop
program over time. In other words, students who participated in the 1:1 program at a later stage
(after it started) tended to show more positive attitudes compared to students who participated in
earlier years of the 1:1 laptop program in school. These tendencies were found for the SPIBA mo-
tivation scales, students’ perceptions towards a 1:1 laptop program based on the TPB, and stu-
dents’ general attitudes towards learning.

Discussion

This study began during the third year of a 1:1 laptop program and was conducted over five years,
a period of time that contributed to a longitudinal perspective on the program and allowed us to
examine it as part of the school’s daily routine, rather than as an innovative initiative (Lei, 2010).
The findings indicate an “up & down” effect, where the attitudes and motivation of students to-
wards learning with a 1:1 laptop change over the years, but this change is not the same when
viewed in terms of ‘duration of learning’ — the effect of learning in the program on the same stu-
dents; and ‘duration of program in school’ — the effect of the program on different students in dif-
ferent school years.

At the “duration of learning’ dimension, we found — in the case of both students’ cohorts — that
students’ motivation and attitudes declined as they moved between 7" and 9" grades. This ten-
dency may be related to the decrease in students’ enthusiasm over time towards using a 1:1 per-
sonal laptop 24/7 as it becomes a routine, but may also be related to the fact that the participants
know that the 1:1 program does not continue in high school. A decrease in students’ attitudes was
reported in the research literature, especially after the first year of a 1:1 program, but recovery
was sometimes found between the second and third year (Swallow, 2015). A decline in other as-
pects of learning with 1:1 laptops, such as student engagement, has also been reported over time
(Hur & Oh, 2012). The results of the SEM analysis emphasize the effect of students’ attitudes and
self-efficacy on their intention to learn with a 1:1 laptop, so it is crucial to consider what might be
done to maintain the students’ attitudes towards 1:1 learning and to strengthen self-efficacy and
school norms in this context. Otherwise, students’ attitudes toward use of their personal laptops
may decrease.

However, at the “duration of program in school’ dimension, students’ attitudes and motivation
increased between 2009-2013. Students in year 2013 displayed more positive attitudes than stu-
dents from the years before them. The data analysis at the ‘duration of program in school’ dimen-
sion also indicated 8" grade as a significant stage in which students’ attitudes and motivation
tended to improve over time. Thus, in terms of technology integration, 8" grade is a meaningful
time to enhance students’ motivation and ICT skills in junior high school. In 9" grade, students
may know they are headed to a high school without a 1:1 program and therefore may lose their
motivation to study with personal laptops.

These findings may indicate that students who participated in the program in later years were bet-
ter prepared in terms of their expectations from the program and from 1:1 learning. Spanos and
Sofos (2015) found that in a 1:1 laptop program that operated in an elementary and junior high
school, the younger students’ attitudes were more positive, an aspect that may indicate that stu-
dents are better prepared for 1:1 learning over time. Another explanation for these findings lies in
the fact that in the first years of the laptop implementation, students and teachers need to adapt to
a new way of teaching and learning and dedicate time to learning new skills. Over time their
skills and the laptop integration improved (Kopcha, 2012; Zheng et al., 2016). The influence of
time was also found on students’ achievements, which showed a positive effect only after the
second year of implementation (Grimes & Warschauer, 2008). Hence, an explanation for the find-
ings of this study may be that students who started junior high school when the 1:1 program was
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established had better computer skills and learned with more experienced teachers who had al-
ready adapted to this new way of teaching and learning. This may be one of the reasons their atti-
tudes are higher than the students who participated in the earlier years of the program and experi-
enced the difficulties of the program’s establishment.

This explanation is supported by findings from a long-term research that was conducted on a 1:1
laptop program in the US and found that the use of technology is constantly changing, according
to various elements of the school system: technology users, school resources, and the relation-
ships between these systems. In the second year, the program implementation changed to deal
with issues that were not predictable at first (Lei, 2010). Therefore, technology integration in
schools needs to be continuously adjusted, over time, according to the needs of the school, the
increased skills of teachers and students, and new technological developments.

Conclusions

Due to the high and extensive costs of 1:1 programs, teachers, parents, and policymakers are
waiting to see proof of their contribution before investing in additional programs. Further under-
standing the impact of 1:1 laptops on students and their learning will support the development of
future programs (Fleischer, 2012; Zheng et al., 2014). Therefore, in this study we aimed to find
out students’ attitudes, perceived school norms, self-efficacy, and intention to learn with a 1:1
laptop, in terms of the Theory of Planned Behavior. We also wished to find out whether students’
attitudes and perceptions towards learning with a 1:1 laptop are stable, or whether they change
over time.

Regarding the first research question, our findings reveal that the Theory of Planned Behavior is
feasible in this setting of a 1:1 laptop program. In accordance with the theory, students’ attitudes,
perceived school norms and self-efficacy significantly contributed to their intention to learn with
a 1:1 laptop. Their self-efficacy and intention also significantly contributed to their behavior in
terms of learning with a 1:1 Laptop.

Regarding the second research question, we found that attitudes and motivation of students to-
wards learning with a 1:1 laptop changed over the years—what we called an “up & down effect”.
Students’ attitudes, perceived school norms, self-efficacy, and intention to learn with a laptop
tended to decline between the beginning and end of junior high school. However, the same
measures (students’ attitudes, perceived school norms, self-efficacy, and intention to learn with a
laptop) tended to increase the longer the duration of the 1:1 program in school. Therefore, the
duration of the 1:1 program in school can positively affect the attitudes and perceptions of stu-
dents over time.

The findings revealed in this study can assist the implementation of similar programs. The find-
ings emphasize the importance of longitudinal maintenance of students’ self-efficacy and atti-
tudes towards learning in 1:1 laptop settings, as these can affect students’ intentions to use laptops
in the future, and may affect the programs’ sustainability. The study also highlights that students’
attitudes towards 1:1 learning may change at different ages. In this study, 8" grade was found to
be an important time to enhance students” motivation and ICT skills.

Future research can follow 1:1 programs over time in order to detect if the “up & down” effect
identified in this study occurs in other programs, in different schools, and in various contexts.
Differences in culture, gender, age, socio-economic status, and other student characteristics can
have a significant impact on attitudes and achievements in 1:1 laptop programs. Furthermore,
teachers’ attitudes are another important aspect that may impact students’ technology acceptance.
Teachers’ attitudes in the 1:1 program presented here were explored by Doron and Spektor-Levy
(2015). Future research could investigate teachers’ attitudes in light of the “up & down” effect.
These may be investigated through qualitative methodologies.
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Our study has limitations: the small number of students that participated in 2009; the factor ‘sub-
jective norms: school norms towards 1:1 learning’ is composed from one item, therefore reliabil-
ity was not calculated. These limitations should be dealt with in future studies. However, the find-
ings of this longitudinal study do show the trends in students’ perceptions about learning ina 1:1
laptop model and emphasize the complex impact of these programs on their students, which may
vary between different measurements and dimensions: the duration of learning in the program
and the duration of the program in school.
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Abstract

CAPTCHA is one of the most common solutions to check if the user trying to enter a Website is a
real person or an automated piece of software. This challenge-response test, implemented in
many Internet Websites, emphasizes the gaps between accessibility and security on the Internet,
as it poses an obstacle for the learning-impaired in the reading and comprehension of what is pre-
sented in the test. Various types of CAPTCHA tests have been developed in order to address ac-
cessibility and security issues. The objective of this study is to investigate how the differences
between various CAPTCHA tests affect user experience among populations with and without
learning disabilities. A questionnaire accompanied by experiencing five different tests was ad-
ministered to 212 users, 60 of them with learning disabilities. Response rates for each test and
levels of success were collected automatically. Findings suggest that users with learning disabili-
ties have more difficulties in solving the tests, especially those with distorted texts, have more
negative attitudes towards the CAPTCHA tests, but the response time has no statistical difference
from users without learning disabilities. These insights can help to develop and implement solu-
tions suitable for many users and especially for population with learning disabilities.

Keywords: CAPTCHA, cyber security, user experience, learning disabilities, dyslexia

Introduction

Malicious programs try to access Websites for many reasons. One of the main issues of cyber
security deals with the question whether the agent trying to reach a Website is a real person or a
malicious automated program (“bot”). One of the most common solutions to decide whether the
agent trying to access the Website is legal is called CAPTCHA (Completely Automated Public
Turing test to tell Computers and Humans Apart). The first CAPTCHA test was invented by Luis
von Ahn, Manuel Blum, Nicholas Hopper, and John Langford of Carnegie Mellon University in
2000 and is still used today (Singh & Pal, 2014). The “T” in the name stands for “Turing Test to
Tell”, because CAPTCHA tests are like Turing
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2004). Using the CAPTCHA tests can prevent instances of spam in blogs, protect Website regis-
trations, protect Email addresses from scrapers, prevent attacks, etc., while ensuring that those
who enter the Website are only human people. The test performs a challenge-response authentica-
tion process, presenting a challenge to the user, and the right to access the Website is given if
solved. If the user fails to solve the test then he/she is considered to be a machine, otherwise the
user is considered as an authentic human being user, and the access is allowed. The user must use
cognitive abilities, which are at the present time impossible for machines (Saini & Bala, 2013).

Cyber threats became abundant, and the attempts to reach computers by unauthorized agents are
growing. Therefore, CAPTCHA implementations can be found on more than 3.5 million sites
globally, in all kinds of Websites, like sites for fill-in forms, write comments, buy tickets, etc.,
and human beings solve CAPTCHA tests more than 300 million times a day (Angre, Kapadia, &
Ugale, 2015). Moreover, companies and researchers are looking forward to replacing passwords
with CAPTCHA tests, expanding even more the usage of CAPTCHA (Hande, & Ali, 2015; Red-
dy, Krishna, & Reddy, 2015).

The conflict between approachability and protection in the internet world is a complex issue,
dealing with the necessity to allow a wide range of different users to access the desired Website,
but preventing the access of malicious elements. CAPTCHA tests are an efficient approach to this
goal, but are difficult for users with learning disabilities (LD), who have difficulties in reading,
understanding, and performing the tests. CAPTCHA tests must be, on the one hand, very easy for
the user in order to pass, and, on the other hand, very difficult for the bots to pass.

There are some definitions of Learning Disabilities, which were first defined by Hammill (1990).
Since then, the definition was developed and re-defined. According to Katchergin (2015), re-
searchers and professionals in the field of disabilities tend to base their definitions on those of the
NJCLD (National Joint Committee on Learning Disabilities, 1994). The NJCLD definition claims
that “Learning Disabilities” is a general term that refers to a heterogeneous group of disorders
manifested by significant difficulties in the acquisition and use of listening, speaking, reading,
writing, reasoning, or mathematical skills. These disorders are intrinsic to the individual, pre-
sumed to be due to central nervous system dysfunction. The number of people with learning disa-
bilities in the population is not known exactly, but the numbers used by the professionals varied
from 3% to 30%, with the most frequent estimate being 10% (Katchergin, 2015). Sometimes this
percentage can be higher in practice, and it is even estimated that one-third of internet users suffer
from certain symptoms of learning disabilities (McCarthy & Swierenga, 2010). According to the
study of Foley (2012), the most common learning disability is dyslexia. Dyslexia (from Greek,
dys=difficulty + lexis=words), also known as reading disorder, is a learning disability character-
ized by trouble reading despite one’s normal intelligence. A dyslexic person has difficulty in as-
sociating the graphic symbols and letters with their corresponding sounds and cannot organize
them mentally in a correct sequence (Madeira, Silva, Marcelino, & Ferreira, 2015). Different
people are affected to varying degrees. Problems may include sounding out words, spelling
words, reading quickly, writing words, pronouncing words when reading aloud, and understand-
ing what one reads. Often these difficulties are first noticed at school. The cause of dyslexia is
believed to involve both genetic and environmental factors. It occurs most often in people with
attention deficit hyperactivity disorder (ADHD) and is associated with problems with mathemat-
ics. The underlying mechanism involves problems with the brain’s processing of language. Dys-
lexia is diagnosed by a series of tests of a person’s memory, spelling, ability to see, and reading
skills. It is separate from reading difficulties due to poor teaching, or hearing or vision problems
(Katchergin, 2015).

People with learning disabilities may find it difficult and disturbing to succeed in performing the
CAPTCHA tests, because they consist in combining cognitive and physical effort. They must
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read distorted texts, understand them, perform calculations, and even move small pictures with
accuracy.

Many studies have been conducted on CAPTCHA, focusing on the security analysis (Azad,
2013), on the differences between types of tests (Foley, 2012; Singh & Pal, 2014), and examining
the combination between security and user friendliness (Gossweiler, Kamvar, & Baluja, 2009).
Only few focused on the user experience (Fidas, Voyiatzis, & Avour, 2011; Tangmanee & Suja-
rit-apirak, 2013). This research deals with the influence of CAPTCHA tests among users having
learning disabilities, examining user experience, actual performance, and success.

Theoretical Background

User Disabilities, Accessibility, and User Experience

Bevan’s (2009) study describes the user experience as including emotions, beliefs, preferences,
conceptions, psychological and physical reactions, behaviors, and achievements occurring before,
during, and after usage. According to Onwudebelu, Sanjo, Obi, and Alaba (2010), the use of
CAPTCHA tests is a nuisance. Some users feel threatened by these tests, irritated, and frustrated,
as they are unable to understand the need for it. Others reported that the text displayed is unclear,
and they struggle to solve it. Most reported the tests slow them down and interfere with their ac-
tivity on Websites.

Web accessibility has become an important issue since the dramatic rise in the use of the Internet.
Web accessibility deals with overcoming barriers, which users with disabilities face when trying
to access information on Websites. In some countries (U.S.A., Israel, etc.) laws relating to Inter-
net accessibility were legislated, in order to improve the usability of the Internet for disabled us-
ers. However, a large number of Websites are still not adapted. For example, nearly a third of the
official government Web sites of the 50 states and the District of Columbia tested did not meet
the most fundamental requirements for Web accessibility (White, Goette, & Young, 2005). There
are many recommendations for development of appropriate and friendly Websites that need to be
accessible towards those users, and in this way improve the experience for internet users (McCar-
thy & Swierenga, 2010; Pascual, Ribera, & Granollers, 2015), including guidelines (W3C, 2008)
and clear principles (Matej, 2013). These recommendations help and encourage designers and
web developers to make Websites accessible to all users, including users with disabilities and im-
pairments (Foley, 2012). The Internet may greatly facilitate the provision of accessible infor-
mation to people with learning disabilities. However, problems of navigation and, therefore, re-
trieval represent a barrier for this cohort. A study conducted by Williams and Hennig (2015) ex-
amined how the Web-page design affects the access to content for people with learning disabili-
ties. For example, they examined whether the orientation of the page, vertical or horizontal, and
the positions of the words in the page facilitate faster access. They found that the propensity to
imbibe information “serially” (word-for-word) rather than to skim or look “globally” has im-
portant Website design implications. According to Sagirani, Nugroho, Santosa, and Kumara
(2015) there are some recommendations and basic concepts in creating a design that can foster
user experience. Planning the product should focus on the content, presentation, functionality, and
interaction. Specifically, good interaction between users with limitations and the application can
provide improvements for children with special educational needs, especially on their cognition,
emotion, motivation, attention, perception, and behavior. Aside from accessibility difficulties,
frustration, and poor user experience (Ghazarian, 2014), user abandonment and decline in the
website's conversion rates (the percentage of visitors who take a desired action) are additional
consequences of CAPTCHA tests suffering from user-unfriendliness (Mujumdar & Polisetti,
2011).
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The activity of CAPTCHA tests needs to be trivial enough to be performed successfully by hu-
man persons, but they often present some difficulties (Singh & Pal, 2014). Each of the different
types has some drawbacks.

Types of CAPTCHA Tests

During the last years, several types of CAPTCHA tests have been defined and developed. Each
type has its pros and cons. Here are the descriptions of the most common types of CAPTCHA
tests:

Text-based CAPTCHA test — is the most used kind of test (Figure 1), called “reCAPTCHA”,
consisting of a sequence of numbers and letters, twisted and shown in a distorted manner. This
mechanism was originally aimed to help digitize printed text that was hard to read for OCR (Op-
tical Character Recognition) and was acquired by Google in 2009, in order to digitize antique
manuscripts (“reCAPTCHA”, n.d.). The user needs to identify and decipher what is shown and
then type the exact sequence into a text box. If the user cannot decipher the text, it is possible to
retry with a different text. There is also an option to hear the letters, which was developed for vi-
sion-impaired people. The user hears a sequence of letters and/or numbers and must type the se-
guence in the text-box, but this is often performed with a noisy background, which does not help
too much.

Type the two words:

Figure 1. Text-based CAPTCHA

In 2013, reCAPTCHA began implementing behavioral analysis of the browser’s interactions with
CAPTCHA. This analysis (Figure 2) occurs before displaying the CAPTCHA and presents a
more difficult test in cases there are reasons to think the user is a bot. From 2014 this mechanism,
called “No CAPTCHA reCAPTCHA?”, started to be used in most of Google services (“reCAP-
TCHA”, n.d.).

™

I'm not a robot

Figure 2. No CAPTCHA reCAPTCHA

Arithmetic operation based CAPTCHA test — contains a very basic arithmetic operation, for
example “1+3 =" (Figure 3), which can be performed by almost every human being. The user
needs to enter the result of the operation into a text box.

Example using a mathematical CAPTCHA.

/| EnterCoder:
Figure 3. Arithmetic operation CAPTCHA
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Picture based CAPTCHA test — in this kind of test, a number of pictures are shown to the user
with a simple question. In the example shown in Figure 4, there are eight different pictures, of
which four show “piggy banks”. The user is asked to click on all of the piggy bank images. The
user must identify the pictures and select those which represent the correct answer, and there is no
need to write any text. There are some variations of the picture-based CAPTCHA, for example,
sliding distorted pictures to arrange them (Figure 5).

Select ALL the images of piggy banks

Figure 5. Sliding picture based CAPTCHA
(from http://www.geekandblogger.com)

Game based CAPTCHA test — includes puzzles or interactive games (Mohamed et al., 2013).
User experience and gamification are some of the “buzzwords” in the last years (Robson, Plang-
ger, Kietzmann, McCarthy, & Pitt, 2015). In order to encourage the users to perform tedious but
substantial tasks, the activity is wrapped with a joyful function. In Figure 6, an example of a game
can be seen, where the user needs to drag the pictures of items that are food to the baby’s mouth.

Figure 6. Game based CAPTCHA

CAPTCHA Tests and Users with Disabilities

In the text-based CAPTCHA test, the user experiences difficulties deciphering and identifying the
characters due to the blurring of the characters displayed and their distortion. According to Fo-
ley’s study (2012), the text-based CAPTCHA test has many accessibility problems. For example,
visually impaired or almost blind users find the distorted text difficult to decipher, and sometimes
even completely impossible to see. This means that they are not able to pass this test. For people
with dyslexia, the ability to read and understand text can be affected by the way in which text has
been written and produced, therefore, users with learning disabilities might also find it difficult to
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identify correctly the characters displayed in this test, which in turn will cause them to fail the test
as well. Hsu and Lee (2011) found that older users show greater difficulty in passing a text-based
CAPTCHA in comparison to younger users, and that even non-disabled users may encounter dif-
ficulties recognizing and understanding the distorted characters. Bursztein, Bethard, Fabry,
Mitchell, and Jurafski (2010) found that the response times of older users were longer, while they
made fewer mistakes. Furthermore, a “bot” can have the ability to recognize the character se-
guence using Optical Character Recognition (OCR) software. In order to prevent access from
bots, Azad (2013) suggested to raise the security of text -based CAPTCHA by adding “noise”,
increasing the level of distortion of the characters and aligning the characters more closely; yet,
this would make it more difficult for users to identify the characters, causing more mistakes.

Mostly, CAPTCHA tests require the deciphering of a sequence of deformed characters in Latin
letters. This means that the text-based CAPTCHA test, the most common type being used today,
requires that users be able to know and read Latin letters. For Thai internet users, English is a less
familiar language, so for them, tests in Thai could prove to be a more suitable option. Tangmanee
and Sujarit-apirak (2013) claimed that Thai users are well aware of the existence of CAPTCHA,
but prefer an application using Thai language, which they are more familiar with. The study of
Fidas et al. (2011), explains that Greek users have also experienced difficulties using CAPTCHA.
Users whose mother tongue is not written in Latin letters frequently find CAPTCHA more chal-
lenging. Some CAPTCHA tests were defined in other languages, for example, in Arabic and Per-
sian (Shirali-Shahreza, & Shirali-Shahreza, 2006).

In the audio-based type, the sound clips played are based on the English language, and therefore
the user must understand English; in addition, there is a problematic side to recognizing similar-
sounding letters. Moreover, the text is played together with “noise”, in order to pose a challenge
to “bots”, and that makes this solution less than ideal as it poses a problem for users who have a
hearing impairment or suffer from hearing loss, which, according to the World Health Organiza-
tion, consists of more than 5% of the population (WHO, 2015). According to Onwudebelu et al.,
(2010), while audio-based CAPTCHA tests are more commonly used for the visually impaired,
they do not provide full accessibility and are even characterized by a lower degree of security.

Picture-based CAPTCHA tests require recognition and selection of images with a similar or an
exceptional meaning or out of a sequence of images and may cause confusion, as the images can
sometimes be interpreted as having different meanings (Ahn, Kim, & Kim, 2013). Some studies
propose variations of the tests, in order to simplify them, but these propositions are not widely
used yet (Ahn et al., 2013; Gossweiler et al., 2009). Picture-based CAPTCHA tests do not pose
many of the problems faced by users with learning disabilities; however, in these tests, visually
impaired users still come across challenges similar to those of the text-based tests and struggle to
pass the tests (Foley, 2012).

Preliminary results of the study of Madeira et al., (2015), dealing with mobile applications’ usa-
bility for dyslexic users, show that a gamified set of activities allow dyslexics to improve multi-
sensory perception, constituting an added value facilitator of adaptiveness and learning. Thus,
game-based CAPTCHA tests may be the best choice for these users.

CAPTCHA tests must be easy for the user to pass successfully and be sufficiently difficult to
prevent the “bots” from passing them. However, most studies focus primarily on how to make the
tests more difficult for bots, in response to the growing number of security threats.

The CAPTCHA test supposedly provides an efficient method to distinguish between real users
and “bots”. However, the extensive use of CAPTCHA actually impairs the experience of users
with disabilities, and using this method is not the ideal solution in the long-term (Onwudebelu et
al., 2010). It emphasizes the gap between accessibility and security on the Internet, as it poses an
obstacle and a significant challenge for the visually impaired or learning-impaired in the reading
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and comprehension of what is presented in the test, seeing that it provides significant challenges
to users who have impaired vision or have learning disabilities.

Research Questions and Hypotheses

The objective of this study is to investigate the differences between various CAPTCHA tests and
examine how they affect user experience among populations with and without learning disabili-
ties. For this purpose three questions were examined in the study.

People with learning disabilities find it difficult to read regular text, so reading and deciphering
distorted letters (Foley, 2012; Hammill, 1990; Katchergin, 2015), such as in the Text-based or
Arithmetic based CAPTCHA test, will prolong their efforts in reading, and therefore the response
time may be longer. However, gamification of the test may be an easier task for users with learn-
ing disabilities (Madeira et al., 2015), taking less time to perform it. Thus, the first research ques-
tion and its hypothesis are:

RQ1: Are there any differences in the response time of users with or without learning
disabilities?

H1: The performance time of users with learning disabilities will be longer in text and
arithmetic based tests

The difficulties that users with learning disabilities need to cope with may cause frustration and
decrease motivation (Katchergin, 2015; McCarthy & Swierenga, 2010), therefore it may result in
failures. However, when using CAPTCHA tests that are not based on letters and numbers, their
performance may be higher (Madeira et al., 2015). Thus, the next research question has two com-
plementary hypotheses:

RQ2: Are there any differences in the success rate of users with or without learning disa-
bilities?
H2.1: The success rate of users without learning disabilities will be greater.

H2.2: Users with learning disabilities will succeed better in tests, which do not include
letters.

According to prior studies, users found it annoying to perform the CAPTCHA tests (Onwudebelu
et al., 2010). Those users with learning disabilities will find these tests more frustrating. Howev-
er, their attitude may be better with the Picture and Game based tests, because in these tests the
text parts are smaller and not distorted. Therefore, the third research question has two hypotheses:

RQ3: Are there any differences in the attitude and user experience of users with or with-
out learning disabilities?

H3.1: Attitude and user experience of users with learning disabilities will be more nega-
tive.

H3.2: Users with learning disabilities will report better experience in tests, which do not
include letters.

Methodology

The data for this study was collected using an experiment, which was embedded into a question-
naire.

The first part of the questionnaire was composed of 11 demographic and general information
guestions. The next five parts, each dealt with one of the following CAPTCHA tests:
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1. Text-based CAPTCHA
2. Arithmetic operation-based CAPTCHA

3. Picture-based CAPTCHA, using the version with the slider option, developed by Minteye
Company (www.minteye.com)

4. Game-based CAPTCHA, developed by Are-you-a-human Company
(www.areyouahuman.com)

5. “No CAPTCHA?”, developed by Google Company (www.google.com/recaptcha)

The participants were asked to actually perform and solve each test, and immediately after that to
answer 10 questions about their experience using each one of the tests. The same questions were
asked about each of the tests. The responses were based on a five-level Likert-type scale (1 —
‘Strongly disagree’, to 5 — ‘Strongly agree’). Altogether, each participant answered 61 questions
and performed 5 different tests.

While the participants tried to solve the tests, a specifically developed hidden script automatically
accumulated the data about the success or failure of the respondent in using each test and the time
it took to complete it.

The questionnaire and experiment, which were built as a single unit using a plug-in based on
WordPress, which is a free and open-source web content management system, were delivered
primarily via the Internet, both through social media like Facebook (Baltar & Brunet, 2012), and
through Websites and forums related to learning disabilities.

The combination of both research methods was based on the study conducted by Abrich, Ber-
benetz, and Thrope (2011), which defined the quality of user experience on whether the user was
correct or not when taking a test, as well as on the level of test difficulty the user reported.

The answers were collected during one week (December 2014), and then gathered and analyzed
using IBM® SPSS® Statistics.

Results

In the first part of the questionnaire, the respondents had to give demographic data and infor-
mation about their previous familiarity with the different CAPTCHA tests.

There were 212 respondents, 60 reporting having learning disabilities or thinking they have but
not diagnosed yet (28%) and 152 without learning disabilities (72%).

The frequency of Internet usage was similar and high in the two groups (4.7 in LD and 4.88 in
non-LD).

Table 1 supplies demographics descriptive statistics of the participants in the questionnaire and
experiment.
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Table 1: Demographics of the survey participants

N 212

Gender 99 men (47%)
113 women (53%)

Age 18 and under - 6 participants (3%)
19-30 — 141 participants (66%0)
31-45 - 46 participants (22%)
46-59 - 14 participants (7%)
60 and above — 5 participants (2%)

Education 21 - high school (10%)
118 - Undergraduate students (56%)
46 - Bachelor degree (22%)
27 - Master and higher degrees (13%)

Table 2 summarizes the familiarity of the users (with and without learning difficulties) with each
CAPTCHA test. The mean value and standard deviation are shown. As seen, the text-based
CAPTCHA is the most familiar to the users, and the arithmetic operation based one is also
known. Most of the users are not so familiar with the other three types.

Table 2. Familiarity with the CAPTCHA tests (1 — ‘Never’, 5 — “Very often’)

LD users Non-LD users Total
CAPTCHA type (n=60) (n=152) (n=212)
3.88 3.92 3.91
Text based (1.01) (0.94) (0.96)
2.48 2.19 2.28
Arithmetic operation based (1.25) (1.26) (1.26)
1.03 1.2 1.15
Picture based (0.18) (0.63) (0.55)
1.13 1.1 1.11
Game based (0.5) (0.43) (0.45)
1.33 1.69 1.59
“NO CAPTCHA” based (0.88) (1.13) (1.08)

The general position of the respondents towards CAPTCHA, according to prior experiences and
before the experiment was conducted, was collected by a set of statements, for which the partici-
pant had to rate his agreement on a Likert based scale. Table 3 summarizes the means for each
statement, for the users with learning disabilities, for those without learning disabilities, and for
the whole sample. As can be seen, the users understand the purpose of the tests (4.19), but this
understanding does not cause them to feel protected (2.83). Moreover, most of the users do not
like to use the CAPTCHA tests.

It is important to emphasize, that according to Table 2, most of the users are familiar only with
the text-based and arithmetic-based tests. Moreover, there is a prominent difference between the
two kinds of users for two types of CAPTCHA: users with learning disabilities are more familiar
with arithmetic-based test, while they are less familiar with the latest type, the “NO CAPTCHA”
test.
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Table 3: General position towards CAPTCHA tests

Statement LD users | Non-LD users | Total
“l understand the meaning and the purpose of CAP-
TCHA tests” 3.97 4.28 4.19
“| feel frustrated / | hate it” 3.32 2.94 3.05
“| feel that | spend too much time on it” 3.98 341 3.57
“| feel protected / safe” 2.95 2.79 2.83
| prefer som(_ethlng more cor_nf’(’)rtable instead of this 3.83 364 370
test / | prefer it would not exist

Thereafter, the participants were asked to solve the first test and immediately answer some ques-
tions about their experience. This was done with the other four tests as well.

After performing each of the CAPTCHA tests, the participants were asked to rate their experience
with the test, in terms of the extent to which they agree with the following statements:

1. The experience after the CAPTCHA test:
“How would you describe your feeling after taking this CAPTCHA test?”

Item 1.1: “Frustrating — the test was difficult and unclear™
Item 1.2: **A waste of time — It took too much time to do it”
Item 1.3: “Comfortable/Enjoyable — It was a nice test”

2. The position towards this CAPTCHA test:
“If you have to take this CAPTCHA test again, what will your position be towards this test?”

Item 2.1: “I would rather do it again — since it’s easy and clear”
Item 2.2: ““I would rather do it again — since it takes only a short time to do it”
Item 2.3: ““I would rather do it again — since it’s nice and comfortable™

3. The position towards the Website:

“If you have to take this CAPTCHA test again, what will your position be towards the Website
that displays this test?”

Item 3.1: “My position will be positive”

Item 3.2: ““I will not cooperate with this site — I will leave this site immediately™

Item 3.3: ““I will not cooperate with this site — I will not perform actions such as regis-
tration, buying, etc.”

The outputs of the respondents’ experience are summarized in Table 4, which gives the items’
means and standard deviation, the constructs built according to the statements, and their reliabil-
ity, measured by Cronbach’s alpha. Principal component factor analysis with VVarimax rotation
was used to examine construct validity. Three items were intended to comprise one factor, ‘Un-
willingness to use the Website’, but one item (3.1) was statistically excluded. The 1.3 statement
was intended to be included in the *Frustrating’ construct (negative), but it was found that it load-
ed a different factor. Finally, four constructs were defined: “Frustrating’, ‘Enjoyable’, ‘Readiness
for future use’, and ‘Unwillingness to use the Website’.
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Table 4. User experience constructs definition

Item Mean (SD) | Cronbach’s alpha Construct Mean (SD)
1.1 3.94 (1.28)

.802 Frustrating 3.86 (1.23)
1.2 3.78 (1.40)
1.3 2.94 (1.49) Separated Enjoyable 2.94 (1.49)
2.1 3.07 (1.48)
2.2 3.09 (1.48) .954 Readiness for future use 3.05(1.43)
2.3 3.00 (1.52)
3.1 2.89 (1.34) Deleted
3.2 4.29 (1.07) Unwillingness to use the

.904 ) 4.28 (1.03)
3.3 4.26 (1.09) Website

The results (Table 5) indicate that there is a significant difference between users with learning
disabilities and users without learning disabilities among the participants in two user experience
constructs: ‘Frustrating’ and ‘Unwillingness to use the Website’.

Table 5. Statistical results of User experience

User Experience construct (LD User | N [ Mean | SD T df | Sig. (2-tailed)
NoLD [760| 3.96 | 1.19

Frustrating LD 300 [ 3.62 | 1.29 | 3.961 |508.79 .000
NoLD (760 | 295 | 1.49

Enjoyable LD 300 ( 291 | 150 | .412 | 1058 .680
NoLD | 760 3.07 | 1.43

Readiness for future use LD 300 | 3.01 1.43 .627 | 1058 531
NoLD |760 | 4.34 | 0.96

Unwillingness to use the
Website LD 300 | 4.10 | 1.18 | 3.123 [463.18 .002

Table 6 summarizes the findings of the user experience of each of the CAPTCHA tests, according
to the constructs defined. The gamed-based CAPTCHA was found to be the most enjoyable for
users with learning disabilities, while the text-based was the least enjoyable and most frustrating.

Statistical differences between the group of users with learning disabilities and the group of users
without were found in the ‘Frustrating” construct in the text-based (t = -2.36, df = 210, sig =
0.019) and arithmetic-operation-based (t = —3.294, df = 210, sig = 0.001) tests.

217



CAPTCHA: Impact on User Experience of Users with Learning Disabilities

Table 6. Comparison of means and sd - user experience for CAPTCHA types

Post-test experience

Readiness for

Unwillingness to

CAPTCHA type LD User| Frustrating| Enjoyable | future use [use the Website
NoLD | 356 (1.10) | 2.05(1.17) | 2.42(1.12) | 4.30(0.87)
1. Text based LD | 315(1.17) | 1.85(1.15) | 2.00(1.04) | 4.98 (1.03)
2. Arithmetic operation NoLD | 452(1.03) | 3.01(1.47)[ 3.30(1.42) | 4.45(0.85)
based LD [ 4.69(1.20) | 2.72(1.28) | 3.07 (1.27) | 4.11(1.26)
NoLD | 3.94 (1.15) | 3.34(1.42) | 3.31(1.44) 4.37 (0.95)
3. Picture based LD | 3.68(1.36) | 3.22(152) | 3.26 (151) | 4.17(1.19)
NolLD | 3.86 (1.21) | 3.24(1.38) | 3.07(1.37) 4.30 (0.97)
4. Game based LD 3.68(1.23) | 3.55(1.47)] 3.19(1.39) 4.29 (1.13)
& “NO CAPTCHA» | NOLD [ 420(131) | 311(163)[ 3.24(156) | 4.28(L13)
based LD [ 3.88(1.42) | 3.20(1.49) | 3.44(153) | 3.98(1.27)

As mention in the methodology section, each time the participant performed a test, two inputs
were collected automatically: the response time to complete the test, and the output, to check if
the test was performed successfully or if the answer was wrong.

As for response time, surprisingly, there were no significant differences between users with learn-
ing disabilities and those participants without learning disabilities for any of the CAPTCHA tests

(Table 7).
Table 7. Comparison of the CAPTCHA types — Response Time
Response Time (in seconds)
Mean (SD) Median
Non- | t-test Sig
CAPTCHA type LD Non-LD LD LD (2-tailed)
users users users users
(n=60) | (n=152) | (n=60) | (n=15
2)
22.25 19.36
1. Text based (12.73) | (13.69) 18 16 -1.41 0.16
. . . 11.4 9.16
2. Arithmetic operation based (10.85) (8.3) 9 8 -1.61 0.11
. 26.78 24.34
3. Picture based (2953) | (23.55) 18 18.5 -0.63 0.53
21.07 20.34
4. Game based (13.05) | (16.33) 17 17 -0.31 0.76
" " 19.32 18.97
5. “NO CAPTCHA” based @2.74) | (23.6) 115 13 -0.10 0.92
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The success rate was calculated for each test. Table 8 presents the results and the statistical com-
parison, using the Pearson Chi-square test (p < 0.05), indicating that there is a significant depend-
ence between the test success and the existence of LD only for text -based CAPTCHA, bringing
the LD users to fail more often. The arithmetic test is more difficult for all populations.

Table 8. Comparison of the CAPTCHA types — Success Rates

Success LD Non-LD Ve df Sig.
CAPTCHA type Rate users users value (2-
(n=60) (n=152) tailed)
% 58.33% 74.34%
1. Text based Pass 35 113
i 5.23 1 0.022
Fail 25 39
% 48.33% 50%
2. Arithmetic operation based Pass 29 76
0048 | 1 0.83
Fail 31 76
% 68.33% 73.03%
3. Picture based Pass 41 111
i 0.47 1 0.49
Fail 19 41
% 83.33% 82.89%
4, Game based Pass 50 126
i 0.01 1 0.96
Fail 10 26
% 86.67% 89.47%
5. “NO CAPTCHA?” based Pass 52 136
0.34 1 0.56
Fail 8 16
Discussion

Findings suggest that users with learning disabilities have more difficulties in solving the tests,
especially those with distorted texts, and have more negative attitudes towards the CAPTCHA
tests than other users. Surprisingly, there was no significant difference found in response times,
between users with learning disabilities and those without in any of the five test types, thus, re-
jecting H1, which claimed that “The performance time of users with learning disabilities will be
longer in text and arithmetic based tests”. The reason H1 was not supported may be the fact that
CAPTCHA tests have become so common that the users are getting used to the twisted letters.
Another reason for this finding may be due to a certain level of impulsiveness in users with learn-
ing disabilities. According to estimates done on children with dyslexia, 30% have at least a mild
form of ADHD, which is characterized by hyperactivity, inattentive and impulsive behavior (Lee,
2015).

However, a significant difference was found in the test success rates between the two kinds of
users for only the text-based CAPTCHA. In all other types of CAPTCHA there were no differ-
ences between the groups. Thus, H2.1, claiming that ‘The success rate of users without learning
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disabilities will be greater’ was partially rejected, supporting the position of Hsu & Lee (2011),
who claim that even the non-impaired population might encounter difficulties with CAPTCHA
tests. Their study was one of the first to examine CAPTCHA tests from the users’ perspective.
These findings, in fact, confirm the widespread notion that CAPTCHA tests are difficult for peo-
ple.

In addition, H2.2 which claims that ‘Users with learning disabilities will succeed better in tests,
which do not include letters’ was accepted, meaning that users with learning disabilities have
more difficulties in reading the distorted texts, supporting Foley’s study (2012), but they have no
problems performing other tasks. Perhaps, if those users had spent more time to resolve the test,
the success rate would have been better, in spite of their learning disabilities.

A significant difference in the user-experience attitude was found for ‘Frustrating’ and ‘Unwill-
ingness to use the Website’ between users with learning disabilities and the those without, where
users with learning disabilities had a more negative attitude towards the tests, accepting H3.1,
which claims that *Attitude and user experience of users with learning disabilities will be more
negative’. The most negative attitude of the users with learning disabilities was found in the text-
based and arithmetic-based CAPTCHA, supporting H3.2, which claims that ‘Users with learning
disabilities will report better experience in tests, which do not include letters’.

Conclusions

The main conclusion of this research is that all five types of tests influenced user experience to a
certain degree, from frustration to enjoyment. Users with learning disabilities found it more diffi-
cult to succeed in the text-based CAPTCHA, and there was a significant difference found be-
tween participants with learning disabilities and those without learning disabilities in most users’
experiences constructs examined.

According to the International Dyslexia Association (International Dyslexia Association, n.d.),
overcoming dyslexia and other learning difficulties can be achieved through multisensory re-
education, which involves the use of visual, auditory, and kinesthetic-tactile pathways simultane-
ously in order to enhance memory and written language learning. The Web is a very useful tool
for individuals with disabilities. Therefore, it is important for organizations to design Web sites
that are accessible by all kinds of individuals. The Internet helps improve the life of individuals
with disabilities, and Web accessibility can improve the experience of these populations. In order
to create accessible Web sites, Web developers need to follow the guidelines set by the W3C
(2008). It is easier to develop an accessible site from scratch, than to improve an existing one
(White et al., 2005). Accordingly, designing CAPTCHA tests adapted for users with learning dis-
abilities is necessary.

It appears that appropriate and careful reference to the findings and conclusions of this research
on the part of user experience experts, developers, and web designers can lead in the future to
applying solutions that are more suitable for many users and especially for populations with
learning disabilities. Such solutions could benefit significantly the accessibility of the Internet and
improve the user experience on many Websites.

As described, the game-based CAPTCHA tests may be the best choice for users with learning
disabilities. Still, it should be noted that visually impaired users might take more time to solve a
test of this type.

The solution chosen by the developers of the Website must take into consideration, on the one
hand, the security level needed and, on the other hand, the user experience and frustration in solv-
ing the test.
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Limitations and Further Research
The main limitations of this study are the following:

(1) The small number of participants with learning disabilities compared with those without (60
with LD, and 152 without). A larger number of users with learning disabilities might have
provided a better representative sample.

(2) The definition of users with learning disabilities — some were diagnosed, some were self-
reported, but not diagnosed, and others may be not aware of having learning disabilities.

Further research is needed, especially for the “No CAPTCHA” test, where findings were unclear.
This test seems obvious and easy to perform, for all the population, regardless of any disability.
For instance, it would be good to examine separately how many users were presented with an ad-
ditional task to complete after this test, and in which cases it is being used.

Another recommendation for future research would be to examine the influence of different de-
vices in solving CAPTCHA tests, e.g., through mobile phones or computers, on performance and
especially on user experience. It may be found, that performing those tests on touch-screens, like
in smartphones and tablets, are easier than on a desk-computer, in which a keyboard and a mouse
must be used. However, if typing is needed, a larger screen and keyboard may be more comforta-
ble for users with learning disabilities. A study about CAPTCHA tests has been recently conduct-
ed, using Nielsen’s heuristic evaluation (Reynaga, Chiasson, & van Oorschot, 2015). Their re-
search’s aim was to propose and validate a set of heuristics for evaluating CAPTCHA schemes on
smartphones. However, they did not investigate the issue among specific sensitive populations, in
the way suggested here.

References

Abrich, R., Berbenetz, V., & Thorpe, M. (2011). Distinguishing between humans and robots on the Web.
Retrieved December 1, 2014, from http://richardabrich.com/abrich-berbenetz-
thorpe_thecaptchaexperiment.pdf

Ahn, Y., Kim, N., & Kim, Y. S. (2013). A user- friendly image-text fusion CAPTCHA for secure web ser-
vices. In Proceedings of International Conference on Information Integration and Web-based Applica-
tions & Services, 550-554.

Angre, A. R, Kapadia, M. D., & Ugale, M. (2015). PiCAPTion: Picture CAPTCHAs for internet
authentication. International Journal of Computer Applications, 114(10).

Azad, K. J. (2013). CAPTCHA: Attacks and weaknesses against OCR technology. Global Journal of Com-
puter Science and Technology, 13(3).

Baltar, F., & Brunet, I. (2012). Social research 2.0: Virtual snowball sampling method using Facebook.
Internet Research, 22(1), 57-74.

Bevan, N. (2009). What is the difference between the purpose of usability and user experience evaluation
methods. UXEM’09 Workshop, Upssala, Sweden.

Bursztein, E., Bethard, S., Fabry, C., Mitchell, J. C., & Jurafsky, D. (2010). How good are humans at solv-
ing CAPTCHAS? A large scale evaluation. In Security and Privacy (SP), Symposium on Security and
Privacy IEEE, 399-413.

Fidas, C., Voyiatzis, A., & Avouris, N. (2011). On the necessity of user-friendly CAPTCHA. In Proceed-
ings of the SIGCHI Conference on Human Factors in Computing Systems, 2623-2626.

Foley, A. (2012). Biometric alternatives to CAPTCHA: Exploring accessible interface options. Masters
Dissertation, Dublin Institute of Technology, Ireland.

Ghazarian, A. (2014). CAPTCHAs’ effect on UX and how to fix it. Retrieved December 15, 2014, from
DesignModo: http://designmodo.com/ux-captcha-effect

221


http://richardabrich.com/abrich-berbenetz-thorpe_thecaptchaexperiment.pdf
http://richardabrich.com/abrich-berbenetz-thorpe_thecaptchaexperiment.pdf
http://designmodo.com/ux-captcha-effect

CAPTCHA: Impact on User Experience of Users with Learning Disabilities

Gossweiler, R., Kamvar, M., & Baluja, S. (2009). What’s up CAPTCHA? A CAPTCHA based on image
orientation. In Proceedings of the 18th international conference on WWW, 841-850.

Hammill, D. D. (1990). On defining learning disabilities: An emerging consensus. Journal of learning Dis-
abilities, 23(2), 74-84.

Hande, S. G., & Ali, M. S. (2015). Enhancing the security using CAPTCHA as a graphical password. In-
ternational Journal of Advance Research in Computer Science and Management Studies, 3(4), 346-

352.

Hsu, C.-H., & Lee, Y. -L. (2011). Effects of age groups and distortion types on text-based CAPTCHA
tasks. In J. A. Jacko (Ed.), Human-computer interaction. Users and Applications (pp. 435-455). New
York: Springer-Verlag Berlin Heidelberg publications.

International Dyslexia Association. (n.d.). Multisensory structured language teaching. Retrieved June 7,
2016, from: http://eida.org/multisensory-structured-language-teaching/

Katchergin, O. (2015). How many learning disabled are there? The rhetorical power of statistics in the Is-
raeli discourse on learning disabilities. Open Journal of Social Sciences, 3(09), 155-166.

Lee, R. (2015). Dyslexia font simulates how it’s like to read if you’re dyslexic. TechTimes. Retrieved June
9, 2016, from http://www.techtimes.com/articles/58567/20150608/dyslexia-font-simulates-how-its-
like-to-read-if-youre-dyslexic.htm

Madeira, J., Silva, C., Marcelino, L., & Ferreira, P. (2015). Assistive mobile applications for dyslexia. Pro-
cedia Computer Science, 64, 417-424.

Matej, S. (2013). Strict standards: Introduction to CAPTCHA accessibility. Retrieved June 1, 2014, from
CAPTCHA.com: http://captcha.com/captcha-accessibility.html

McCarthy, J. E., & Swierenga, S. J. (2010). What we know about dyslexia and web accessibility: A re-
search review. Universal Access in the Information Society, 9, 147-152.

Mohamed, M., Sachdeva, N., Georgescu, M., Gao, S., Saxena, N., Zhang, C., & Chen, W. B. (2013).
Three-way dissection of a game-CAPTCHA: Automated attacks, relay attacks, and usability. Cornell
University. New York: arXiv:1310.1540.

Mujumdar, D., & Polisetti, S. (2011). A platform to monetize usable & secure CAPTCHAs for desktop and
mobile devices (PICATCHA). Retrieved Dec 20, 2014, from Kevinwarnock:
http://www.kevinwarnock.com/wp-
content/uploads/2012/05/picatcha_mims_final_report summary_0.pdf

National Joint Committee on Learning Disabilities (NJCLD). (1994). Learning disabilities: I1ssues on defi-
nition-revised. In NJCLD (Ed.), Collective perspectives on issues affecting learning disabilities (pp.
61-66). Austin, TX: Pro-Ed.

Onwudebelu, U., Sanjo, F., Obi, N. C., & Alaba, O. B. (2010). CAPTCHA malaise: Users suffer conse-
quences of the anti-spam technology while the spammers adapt. In Proceeding of the 1st International
Conference and Workshop on Software Engineering and Intelligent Systems, 113-125.

Pascual, A., Ribera, M., & Granollers, T. (2015). Impact of web accessibility barriers on users with a hear-
ing impairment. Dyna, 82(193), 233-240.

ReCAPTCHA. (n.d.). In Wikipedia. Retrieved May 8, 2016, from
https://en.wikipedia.org/wiki/ReCAPTCHA

Reddy, K. V., Krishna, D. S. R., & Reddy, D. J. (2015). CAPTCHA and its techniques for providing securi-
ty in web and applications. International Journal of Research, 2(8), 815-821.

Reynaga, G., Chiasson, S., & van Oorschot, P. C. (2015). Heuristics for the evaluation of CAPTCHAS on
smartphones. In Proceedings of the 2015 British HCI Conference, ACM 126-135.

Robson, K., Plangger, K., Kietzmann, J. H., McCarthy, 1., & Pitt, L. (2015). Is it all a game? Understanding
the principles of gamification. Business Horizons, 58(4), 411-420

222


http://eida.org/multisensory-structured-language-teaching/
http://www.techtimes.com/articles/58567/20150608/dyslexia-font-simulates-how-its-like-to-read-if-youre-dyslexic.htm
http://www.techtimes.com/articles/58567/20150608/dyslexia-font-simulates-how-its-like-to-read-if-youre-dyslexic.htm
http://captcha.com/captcha-accessibility.html
http://www.kevinwarnock.com/wp-content/uploads/2012/05/picatcha_mims_final_report_summary_0.pdf
http://www.kevinwarnock.com/wp-content/uploads/2012/05/picatcha_mims_final_report_summary_0.pdf
https://en.wikipedia.org/wiki/ReCAPTCHA

Gafni & Nagar

Sagirani, T., Nugroho, L. E., Santosa, P. I., & Kumara, A. (2015). User experience model in the interaction
between children with special educational needs and learning media. In 2015 2nd International Con-
ference on Information Technology, Computer, and Electrical Engineering (ICITACEE) (pp. 72-75).

IEEE.

Saini, B. S., & Bala, A. (2013). A review of bot protection using CAPTCHA for web security, IOSR Jour-
nal of Computer Engineering, 6, 36-42.

Shirali-Shahreza, M. H., & Shirali-Shahreza, M. (2006). Persian/Arabic CAPTCHA. In Proceedings of the
IADIS International Conference on Applied Computing (pp. 258-265).

Singh, P. V., & Pal, P. (2014). Survey of different types of CAPTCHA. International Journal of Computer
Science and Information Technologies, 5(2), 2242-2245.

Tangmanee, C., & Sujarit-apirak, P. (2013). Attitudes towards CAPTCHA: A survey of Thai internet users.
The Journal of Global Business Management, 9, 29-41.

Von Ahn, L., Blum, M., & Langford, J. (2004). Telling humans and computers apart automatically. Com-
munications of the ACM, 47(2), 56-60.

W3C. (2008). Web Content Accessibility Guidelines (WCAG) 2.0. Retrieved December 10, 2014, from
World Wide Web Consortium: http://www.w3.0org/TR/WCAG20

White, J., Goette, T., & D. Young, D. (2005). Measuring the accessibility of the U.S. State Government
web sites. Communications of the International Information Management Association 5(1), 31-40.

WHO. (2015). Fact sheet N°300: Deafness and hearing loss. World Health Organization. Retrieved June 7,
2016, from: http://www.who.int/mediacentre/factsheets/fs300/en/

Williams, P., & Hennig, C. (2015). Effect of web page menu orientation on retrieving information by peo-
ple with learning disabilities. Journal of the Association for Information Science and Technology,
66(4), 674-683.

Biographies
Ruti Gafni is the Head of the Information Systems B.Sc. program at
The Academic College of Tel Aviv Yaffo. She holds a PhD from Bar-
Ilan University, Israel (in the Business Administration School), focus-
ing on Information Systems, an M.Sc. from Tel Aviv University and a
BA (Cum Laude) in Economics and Computer Science from Bar-llan
University. She has more than 30 years of practical experience as Pro-
ject Manager and Analyst of information systems. She also teaches in
the Management and Economics MBA program at the Open University
of Israel.

Idan Nagar is a graduate of the Information Systems B.Sc. program at
The Academic College of Tel Aviv Yaffo, and a student of the MA
Interdisciplinary design innovation and entrepreneurship at The Col-
lege of Management Academic Studies. He worked as an Information
Systems implementer, and served as a data analyst in the Israeli Air
Force. Idan is a Mobile-Web developer, especially interested in Hu-
man-Computer Interaction and particularly in UI/UX design, develop-
ment and measurement

223


http://www.w3.org/TR/WCAG20
http://www.who.int/mediacentre/factsheets/fs300/en/

This page left blank intentionally



Interdisciplinary Journal of e-Skills and Lifelong Learning Volume 12, 2016

Cite as: Shapira, N., Kupermintz, H., & Kali, Y. (2016). Design principles for promoting intergroup empathy in online
environments. Interdisciplinary Journal of e-Skills and Life Long Learning, 12, 225-246. Retrieved from
http://www.informingscience.org/Publications/3605

Design Principles for Promoting Intergroup
Empathy in Online Environments

Noa Shapira Haggai Kupermintz
University of Haifa & CET, University of Haifa,
Haifa, Israel Haifa, Israel
noas@cet.ac.il kuperh@edu.haifa.ac.il
Yael Kali

University of Haifa, LINKS-ICORE,
Haifa, Israel
vael.kali@edtech.haifa.ac.il

Abstract

This study examined a professional development program designed to support Civics teachers in
their efforts to promote empathy among Israeli Jewish students towards Israeli Arabs. The design
rationale for the program is that teachers should experience empathic processes themselves before
supporting their students in such an endeavor and that meaningful empathic processes can occur
online if activities are properly designed. All phases of the program were designed to support
teachers to participate as part of an online community of practice. Sixty Jewish teachers partici-
pated in two iterations of the design study. Refinements were made in the second iteration to pro-
vide teachers with explicit definitions of empathy and specific instructions for reflection. Find-
ings indicate that these changes were reflected in higher degrees of empathic responses among
teachers. Teachers also indicated that being a part of an online learning community contributed to
the learning process they experienced during the program. We interpret this as a first step in ena-
bling teachers to assist their students to develop a more empathetic approach toward the minority
group and conclude with a discussion of recommended design principles for promoting such an
approach.

Keywords: empathy, minority group, teacher professional development, teachers as
designers, online learning community
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throughout society: in schools, government institutions, and places of residence (Smooha, 2010).
The conflict between the groups is over issues central to both societies such as territories, self-
determination, statehood, religious dogmas, and core values (Bar-Tal. 2007). As a result, deeply
rooted collective narratives determine each side’s point of view (Bruner, 1990, Coleman, 2003,
Salomon, 2004). For example, Israeli Jews and Arabs disagree on whether the country can simul-
taneously be a Jewish state and democracy. About three-quarters (76%) of Israeli Jews believe
this to be possible, but relatively few (27%) Israeli Arabs agree (Pew Research Center, 2016).
These differences and disagreements, in the context of the wider Israeli-Palestinian conflict
(Maoz, 2011, Steinberg & Bar-On, 2002), affect the relations between the groups, which are often
characterized by mutual negative attitudes, de-legitimization, dehumanization, and prejudice to-
wards the minority group (Bar-On, 2008; Bar-Tal, 2000, 2001). In a survey of more than 5,000
Israelis (Pew Research Center, 2016), nearly half (48%) of Israeli Jews supported statements say-
ing that Arabs should be transferred or expelled from Israel; most (79%) Israeli Arabs indicated
that discrimination in Israeli society against Arabs is widespread, while 74% of the Jewish major-
ity did not acknowledge much discrimination.

The implications of the continuous conflict are reflected in everyday life in Israel in general, and
in schools in particular. The culture of conflict encompasses everyday conversations, such as the
news and political speeches, and teachers find it hard to effectively manage the dissonance in the
socio-political environment that surrounds and affects students (Rosen & Perkins, 2013). In gen-
eral, discussions about racism, diversity, privilege, and social justice are often sources of discom-
fort (Watt, 2007). Furthermore, peace education, conflict resolution, shared life, and coexistence
programs in Israel face the challenge of collective narratives, histories, and beliefs (Kupermintz
& Salomon, 2005). As a result, Civics education in Israel is a particularly difficult task, where
little consensus exists on what should be the fundamental nature of society and what binds citi-
zens together (Byrne, 1997; Ichilov, 2003).

The destructive effects of prolonged intergroup conflict underscore the urgent need for interven-
tions that promote tolerance and cooperation (Stathi & Crisp, 2008). Teachers should be commit-
ted to fostering not only the academic development of students but also their social and emotional
development (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011), especially in a divid-
ed society. To address this challenge, the educational approach we describe is based on the prem-
ise that empathy is an important social and emotional skill, necessary to improve relations be-
tween groups and to reduce prejudice and discrimination toward minority groups (Batson & Ah-
mad, 2009, Eisenberg, Eggum, & Di Giunta, 2010, Stephan & Finlay, 1999). In order to help
teachers promote empathy and reduce negative attitudes towards the Arab minority group, the
current study developed and examined an online teacher professional development (TPD) pro-
gram that uses clips from a popular television series — Arab Labor. The series was one of the first
Arabic-language television shows in Israel that combined Arab and Jewish actors, and was broad-
cast in prime time. The series presented the complexities of Arab minority life in Israel with hu-
mor and compassion and adopted a critical view towards both groups in Israeli society. Clips
from the series were embedded in an educational website developed at the Center for Educational
Technology (CET) and served as resources for the online TPD environment entitled “Fostering
Empathy through E-Learning” (FEEL). The goal of the FEEL program is to support teachers in
developing the skills and knowledge required to teach Civics to junior and high school students.

The FEEL program was designed as an online community endeavor, including 30 hours of inter-
action between teachers, spanning one school year (October-June), with three phases: teachers as
learners, teachers as designers, and teachers as implementers (see detailed description in the De-
sign section). Except for two face-to-face meetings at the beginning and the end of the school
year, the entire FEEL TPD program was conducted online using the Moodle platform and facili-
tated by the first author of this paper. The collaborative activities were designed to support teach-
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ers in an online community of practice in sharing their ideas, practices, and experiences with their
peers, and in providing ongoing feedback to each other throughout the program, using specific
prompts in the online forum. The decision to design the activities in the program so that interac-
tion between participants would take place in an online community was based on our assumption
that this would enable teachers to support each other in coping with a topic that entails emotional
and well as cognitive challenges (Bar-Tal & Rosen, 2009; Kupermintz & Salomon, 2005).

The main goal of the current study was to examine the principles that guided our design in terms
of enhancing empathic processes among teachers. In this paper, we report and discuss findings
from the first phase of the project (teachers as learners), in which teachers watched selected clips
from the series, reflected on their thoughts and feelings, and shared their experiences with their
fellow teachers in the online forum.

Two major questions guided our research:

(a) What empathic processes occur among teachers during the first phase of the FEEL TPD pro-
gram?

(b) How does the design of the program affect teacher learning in terms of developing empathic
processes?

Theoretical Background

Social and Emotional Learning in Schools

Civics is one of the core subjects in schools, along with math, science, foreign language, and
reading. While schools focus mostly on academic skills, social and emotional learning (SEL) has
become an increased priority for schools in the past two decades (Durlak et al., 2011; Elias et al.,
1997; Goleman, 1998). These interpersonal processes are part of a broad range of 21 century
skills, such as communication, collaboration, teamwork, and empathy (Pellegrino & Hilton,
2012). In the context of intergroup conflict, such skills gain further importance when teachers
address explosive socio-political issues.

Unfortunately, many students seem to lack social-emotional competencies (Blum, Libbey, Bish-
op, & Bishop, 2004). A large survey in the United States found that only 29%-45% of the stu-
dents reported that they had social competencies such as empathy, decision-making, and conflict
resolution (Benson, 2006). This phenomenon is potentially exacerbated in situations of intergroup
conflict. Students experience a culture of aggression through everyday interactions with their
family members, mass media, and the educational system (Abu-Nimer, 2004; Rosen & Perkins,
2013). Furthermore, as reported by Elias, Bruene-Butler, Blum, & Schuyler (2000), teachers tend
to resist incorporating SEL programs, which usually require much time at the expense of more
valued “academic” content. They often think that fostering SEL skills is beyond their expertise
and should be the domain of school psychologists, counselors, therapists, or parents. Teachers
also tend to fear that these programs would have no effect due to the increasing numbers of stu-
dents with aggression and other troublesome behavior patterns (Elias et al., 2000).

Empathy — A Social and Emotional Skill

The FEEL program underscores empathy as a key SEL skill. Empathy is the inclination to share
emotions and to understand the thoughts of others (M.H. Davis, 1994; Decety & Meyer, 2008). In
previous years, empathy was defined either as an essentially emotional phenomenon (Batson
2014; Strayer & Eisenberg 1987) or as the ability to cognitively understand the other’s point of
view without necessarily experiencing an emotional process (Wispé, 1986). Contemporary con-
ceptual frameworks underscore the multidimensional nature of empathy and include cognitive,
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emotional, and behavioral components (M.H. Davis, 1983; Zaki & Ochsner, 2012). The current
study is based on the 3R (Resonance, Reasoning, Response) model of empathy (Zisman, 2009),
as described below.

Empathic resonance: The first phase is a spontaneous, automatic, and involuntary affective res-
onance with the emotional state of the other person (Hodges & Wegner, 1997), sometimes re-
ferred to as parallel empathy or emotional contagion (Batson & Ahmad, 2009; M.H, Davis, 1994;
Decety & Jackson, 2004; Stephan & Finlay, 1999). It involves feeling as another person feels,
thus sharing their subjective states (Batson & Ahmad, 2009; Decety & Meyer, 2008; M.H. Davis,
1994). From a developmental perspective, this process provides the foundation for understanding
that the others are “like me” (Meltzoff & Decety, 2003).

Empathic reasoning: Spontaneous resonance is followed by a more elaborate, contextualized,
and controlled cognitive appraisal and reasoning process (Hodges & Wegner, 1997). The cogni-
tive or perceptual component includes considering understanding the other’s mental states (Zaki
& Ochsner, 2012). This process entails perspective taking, by explicitly imagining the other’s
perspective and how one would think and feel if they were “in their shoes” (Batson & Ahmad,
2009; M.H. Davis, 1994; Stephan & Finlay, 1999).

Empathic response: Finally, resonance and reasoning lead to an internal response to the other’s
situation. This response may consist of compassion-related emotions, usually labeled empathic
concern, feeling sympathy, compassion, or concern for the target’s well-being (Batson & Ahmad,
2009; M.H. Davis, 1994). These responses are often associated with altruistic motivations and
behaviors, such as pro-social concern and expressing motivation to improve the target’s experi-
ences, or behaviors like offering help or attempting to reduce suffering (M.H. Davis, 1994; Zaki
& Ochsner, 2012). In other situations, the response may evoke negative feelings and personal dis-
tress in the face of the suffering of the other (M.H. Davis, 1994).

Intergroup Empathy

Empathy plays a crucial role in moral development, motivating prosocial behavior and inhibiting
aggression toward others (Hoffman, 2001; P. A. Miller & Eisenberg, 1988) and is often consid-
ered at the interpersonal level. In recent years, there is a growing understanding of empathy at the
intergroup level, especially when two groups are in conflict (Batson & Ahmad, 2009). Empathy-
related processes might reduce antisocial behavior that could harm individuals from stigmatized
groups. Bullying and similar offenses are related to low levels of empathy, but if empathy is fos-
tered toward a member of another group or a stigmatized person, we would expect less prejudice
and discrimination toward them (Eisenberg et al., 2010).

People differentiate groups to which they belong (in-groups) from groups to which they do not
belong (out-groups) (Tajfel & Turner, 1979; Turner, Hogg, Oakes, Reicher, &Wetherell, 1987).
Such social categorization processes influence intergroup empathy. Favoring one’s own group
results in more empathy for an in-group member than for an out-group member (Eisenberg et al.,
2010; Tarrant, Dazeley, & Cottom, 2009). Intergroup conflict is especially associated with dimin-
ished levels of empathy (Batson & Ahmad, 2009). Strong negative emotions interfere with the
ability to imagine or legitimize the other side’s perspective (Kupermintz & Salomon, 2005).
Groups involved in long-lasting and violent conflicts develop psychological conditions that help
them cope with the continuous threat and violence that include a positive view of one’s own col-
lective, while the other is perceived as the immoral aggressor (Bar-Tal, 1995, as cited in Stein-
berg & Bar-On, 2002). Numerous examples demonstrate the destructive effects of low-level in-
tergroup empathy: Apartheid in South Africa, racial discrimination in the United States, and reli-
gious and ethnic hostility in the Middle East and Northern Ireland (Batson & Ahmad, 2009).
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It is therefore important to understand and learn to improve empathic processes, or at least pre-
vent their erosion, in situations of intergroup conflict. The gradual development of empathic in-
terpersonal relations may be key to improving intergroup relations through educational interven-
tions (Kupermintz & Salomon, 2005), and a technology-enhanced environment can play an im-
portant part in this endeavor (Garcia-Pérez, Santos-Delgado, & Buzon-Garcia, 2016).

Fostering Intergroup Empathy

Studies conducted in recent years suggest several ways to improve intergroup relations by foster-
ing empathic skills.

Contact between groups

Intergroup contact, under the appropriate conditions, may increase positive intergroup emotions
and enhanced empathy, as well as reduce negative emotions such as anxiety (Pettigrew & Tropp,
2006, 2008; Tam et al., 2008). Contact improves intergroup relations by enhancing knowledge
about the out-group and reducing perceived threat and apprehension regarding meeting members
of the other group. The contact enables one to take the perspective of out-group members and
may contribute to improved intergroup attitudes (Pettigrew & Tropp, 2008). Already in the
1950’s, four conditions were specified for optimal intergroup contact: equal group status within
the situation, common goals, intergroup cooperation, and support from authorities (Allport,
1954). These optimal conditions are hard to achieve in a context of conflict, separation between
groups, and strong negative emotions. In such circumstances, it is possible to resort to indirect
contact as the first stage before an actual meeting between the groups (Batson & Ahmad, 2009;
Stathi & Crisp, 2008).

Imagining contact

Imaginary contact can elicit positive intergroup attitudes. This may have practical implications
especially in the context of intergroup conflict where direct contact is difficult to attain, such as in
schools in conflicting societies. Schools in such contexts can develop and apply teaching tech-
niques that would encourage imaginary contact in order to bring groups closer together and pro-
mote tolerance (Stathi & Crisp, 2008). Books, plays, movies, television, and radio can present the
out-group members in a way that draws the reader into their lives, plight, and struggles. A skilled
writer can lead the audience to imagine how the out-group member is thinking and feeling (Bat-
son & Ahmad, 2009). Using the power of new media and technology (Umaschi Bers, 2006), me-
dia programs and storytelling methods can foster empathy using both real and fictional characters
(Steinberg & Bar-On, 2002; Zillman, 2006) that may generalize to the out-group as a whole (An-
dersen, Downey, & Tyler, 2005; Pettigrew, 1998). A year-long field experiment in Rwanda tested
the impact of a radio soap opera on reducing intergroup prejudice, violence, and trauma in two
fictional Rwandan communities. Listeners’ emotional reactions to the soap opera were visible,
audible, and frequent, and fostered more trust, empathy, and cooperation (Paluck, 2009).

Empathy in a technology-enhanced environment

Research indicates that it is possible to experience empathy online: Users can feel empathy in
online communities towards other members (Preece & Ghozati, 2001; F. Miller & Wallis, 2011).
In fact, “virtual empathy” is described as a key competence in “education 3.0” environments
(Garcia-Pérez et al., 2016). Bos, Olson, Gergle, Olson, & Wright (2002) found video and audio
conferencing groups were nearly as good as face-to-face communication in developing trust and
supportive interpersonal relationships. A study of 301 Northern California high school students
examined the effects of playing a simulation game, Real Lives, that allows teenagers to simulate
the lives of people in other countries. Students who played the simulation game expressed more
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global empathy and identification with culturally and geographically distal characters when com-
pared to a control group (Bachen, Hernandez-Ramos, & Raphael, 2012). Manney (2008) provided
several examples: presenting complex questions and real-life issues within an online game has a
positive effect on empathy; internet sites, such as blogs written in a war zone, encourage empathy
and global understanding; and virtual reality can be used to create empathetic scenarios by repro-
ducing the differing perceptions of other people.

While imaginary contact through popular media in a technology-enhanced environment can pro-
mote empathy processes, it is not enough to passively experience the lives of the out-group. An
important principle is to invite participants to identify with members of the other group as they
read about them, listen to them, or watch a video that presents them. It is recommended to add
questions such as; “What emotions are the members of the other group feeling, what are they
thinking, how are they viewing the world, and how do you feel about their responses to the situa-
tion?” (Stephan & Finlay, 1999) Perspective-taking and role-playing (e.g., speaking from the oth-
er’s point of view) can help build and sustain empathy (Rosen & Perkins, 2013, Stephan & Fin-
lay, 1999).

In accordance with the above insights, the current study used clips from a popular television pro-
gram that presented the life of a low-status minority group, following tailored instructions and
specific guidance, to foster empathy processes among teachers and their students.

Teachers in a Community of Practice

The social-constructivist view of learning is that people learn best not by assimilating knowledge,
but rather by a knowledge-construction process that involves doing, becoming, and belonging to a
learning community (Bielaczyc, Kapur, & Collins, 2013). “Communities of practice rely on situ-
ated theories of knowledge, i.e., the idea that knowledge is a property enacted by groups of peo-
ple over time in shared practices, rather than the idea that knowledge is a cognitive residue in the
head of an individual learner” (Hoadley, 2012, p. 229). However, schoolteachers rarely have the
opportunity to participate in discussions and to collaborate about their practice (Barab, Makinster,
Moore, & Cunningham, 2001; Darling-Hammond, 1997). Both novice teachers (Herrington, Her-
rington, Kervin, & Ferry, 2006) and experienced teachers (Tschannen-Moran & Hoy, 2007) re-
port experiencing isolation and a lack of support in schools. The sense of isolation, in addition to
the need for shared practice and participatory processes, may be exacerbated if teachers try to find
ways to foster empathy towards a minority group in a context of continuous conflict and an envi-
ronment hostile to coexistence.

With this in mind, we adopted a pedagogical approach using a community of practice for support-
ing teacher learning in the FEEL TPD program, with the aim of decreasing the sense of isolation
teachers might experience in their workplace and providing opportunities for shared practices
(Bielaczyc et al., 2013, Barab et al., 2001; Hoadley, 2012). Technological supports and especially
infrastructure that enables teachers to participate in online learning communities can address
these challenges by fostering collaborative peer learning in various manners (Bielaczyc et al.,
2013; Kali & Linn, 2007; Linn, Davis, & Bell, 2004). Technology can directly support communi-
cation, provide tools for discussion with others, and provide a shared repository of information
and other resources (Hoadley, 2012). Research shows that even when minimal face-to-face com-
ponents are involved, online learning can provide learners with the benefits of belonging to a
learning community (e.g., Barab et al., 2001; Kidron & Kali, 2015). Online communities of
teachers or communities of practice have become known for their potential to promote profes-
sional development by providing continuous support, promoting ongoing interaction, and sharing
common practices (Barab & Duffy, 2000; Barab et al., 2001; Barab, MaKinster, & Scheckler,
2003; Hur & Brush, 2009).
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There are many reasons for teachers to share the knowledge and emotions related to their practice
with their colleagues in online communities, for instance, (2) feeling a sense of support, belong-
ing, and combating isolation (Ellis, Oldridge, & Vasconcelos, 2004; Hur & Brush, 2009); (b) the
will to improve the welfare of community members; (c) fostering affinity between colleagues; (d)
and altruism in supporting other teachers (Hew & Hara, 2007). Teachers can feel empowered by
being part of a collective enterprise that works together toward shared goals, impacting motiva-
tion and engagement (Bielaczyc et al., 2013). Research also shows that fostering a group norm of
in-group empathy can promote more positive attitudes towards people from another group (Tar-
rant et al., 2009). Consequently, in the context of conflict between groups, teachers who struggle
with negative attitudes and racism in their classrooms can find that online communities provide a
source of mutual learning, support, and even empathy.

The design of the FEEL program is also based on similarities that we identified between methods
regarding ways to promote empathy between groups, as described in the first section of the theo-
retical background, and ways to promote learning in a community as described above. Table 1
illustrates these similarities.

Table 1: Similarities between the ways to foster online learning communities and ways to
foster empathy through inter-group contact

Ways to foster an online learning community Ways to foster empathy between groups (Bat-

(Bielaczyc et al., 2013) son & Ahmad, 2009; Stephan & Finlay, 1999)

Mutual respect is sought between people from di- Mutual respect is sought between groups.
verse backgrounds, perspectives, and minority views.

Participants are encouraged to find a shared objective |An effort is made to reach a common goal through
for their learning, and to be part of a collective enter- | intergroup contact.
prise that works together toward shared goals.

By setting up collaborative groups and jointly pro-  Cooperative learning is used to improve intergroup
duced consequential tasks, learning communities relations (e.g., using Jigsaw activities).

foster interdependence based on diverse expertise,

which encourages participants to rely on and value

the work of others and to contribute in a variety of

ways to help advance the work of the collective.

We postulated that by implementing design principles, that foster the development of an online
community of practice among teachers (Kali, 2006; 2008; Kali & Linn, 2007), the FEEL TPD
program would assist teachers in a number of ways, including combating isolation, developing a
sense of belonging to a broader group, benefitting from mutual learning and support from col-
leagues, and most importantly, promote empathy towards the Arab minority in Israel.

The Design of the FEEL TPD Program

The FEEL TPD program was designed to promote intergroup empathy by means of three main
design principles derived from the theoretical background described above. We consider these
principles as ‘pragmatic design principles’ in the design principles framework (Kali, 2006; Kali &
Linn, 2007), which served as a conceptual basis for developing the Design Principles Database
(DPD) (Kali, 2008). The DPD was developed as an infrastructure for designers to publish, con-
nect, discuss, and review design ideas. The DPD includes 1) Specific Principles that connect di-
rectly to a single feature or single research investigation and that provide the specific rationale
behind the design of that feature; 2) Pragmatic Principles that connect several Specific Princi-
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ples; and 3) Meta-Principles that capture abstract ideas represented in a cluster of Pragmatic
Principles. For example, a specific design principle can describe a specific feature in a learning
environment that supports interaction between teachers. This specific principle can be connected
to several pragmatic design principles, one of which is “Enable multiple ways to participate in
online discussions”, which is connected to the higher level meta-principle of “Help learners learn
from each other” (Kali, 2006; 2008; Kali & Linn, 2007).

Based on the literature review presented above, we suggest the following pragmatic design prin-
ciples for promoting intergroup empathy in online environments (Figure 1). These three princi-
ples can be viewed as employing the Meta-Principle “help learners learn from each other’.

Design principle 1: Use popular media as a preliminary phase in promoting
empathic processes through and “Imaginary contact”.

Design principle 2:  Provide explicit prompts for empathic reflection.

Design principle 3: Foster the development of learning-community that em-
braces empathy as a shared value.

Figure 1: Design principles we suggest for promoting intergroup empathy
in online environments

The decision to study empathic processes only within the Jewish population was based on find-
ings that show that the Jewish population in Israel is less empathetic towards the Arab population
than Arabs are towards Jews (Zisman, 2009), as well as on the growing understanding of the im-
portance of uni-national educational programs in situations of intractable conflicts (Bar-Tal &
Rosen, 2009). As mentioned above, when positive contact is difficult to obtain, encouraging im-
agery or indirect contact is a desirable first stage before bringing groups closer together (Stathi &
Crisp, 2008).

Components of the Program

Based on the pragmatic design principles for promoting intergroup empathy in online environ-
ments (Figure 1), the FEEL TPD program includes the following components, which are embed-
ded into each other, as illustrated in Figure 2:

1. The online TPD FEEL environment. This interactive environment was designed and
developed in the current study to enable teachers to work as a distributed community of
practice mentored by the first author, and to guide them through all phases of the pro-
gram, the details of which are described below (Moodle was used as the platform).

2. CET’s educational website. This educational website, designed by CET for open use by
the public, includes dozens of television episodes as well as some guiding questions to re-
flect on the episodes (Figure 3). No interactivity is designed in the website. Therefore, it
was used as a resource for further interactivity in the FEEL program.

3. Clips from the television series Arab Labor, selected for use as:

a. Resources (e.g., lesson plans and collaborative activities) embedded in the education-
al website developed at CET

b. Reflection catalysts embedded in the FEEL environment.
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FEEL Online TPD
environment
(Interactive platform)

CET’s educationa
Website
(Online resources)

Clips from the
TV series
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Figure 2: The Design of the FEEL TPD Program
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Figure 3: Educational website (CET)

Stages of the Program

The FEEL TPD program includes three phases: Teachers as learners (designed to be enacted dur-
ing the first trimester of the school year); Teachers as designers (second trimester); and Teachers
as implementers (third trimester). We describe the three phases to provide a wider context for the
current study, which focused on the first phase — teachers as learners.

(1) Teachers as learners:

Teachers often provide role models for their students (Eccles & Roeser, 1999). In the
context of the current study, this means that teachers need to develop their own emotional
skills, such as self-awareness, and use of emotions in instructional situations (Jennings &
Greenberg, 2009). Personal experience is key in this development (Zins, Bloodworth,
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Weissberg, & Walberg, 2004); therefore, we sought to provide teachers with a meaning-
ful learning experience about empathy as a social and emotional skill, in order to help
them foster, as role models, the development of similar processes among their students.

During the first two months of the program, teachers were required to watch selected
clips from the series’ episodes in their free time and were asked to choose three clips
from the educational website to reflect upon, using the prompts for reflection. The first
design principle (suggesting using popular media) was implemented in both iterations of
the study in this phase. However, the second design principle was added only in the sec-
ond iteration, in which teachers followed explicit prompts for empathic reflection. They
wrote down in the online forum all the emotional and cognitive processes they experi-
enced. As part of employing the second design principle (suggesting providing explicit
prompts for reflection), they were also asked to imagine how the characters in the clip felt
and wrote about that in the online forum (see details about the differences between the it-
erations below). The third design principle (suggesting fostering empathy as a shared
value in the community) was reflected in both iterations: The teachers shared their expe-
riences and practices with their fellow teachers and responded to each other as part of a
community of practice.

For example, one clip presented a meeting between Amjad, an Israeli-Arab (the main
character), and his Jewish neighbor Yehuda who offended him. The prompt asked the
teachers to reflect on their thoughts and feelings during and after watching each clip. An
example from one of the teachers’ reflection (showing an empathetic response) is, “Am-
jad’s response evokes sadness about how he chooses to *give himself up’ for the sake of
integration [within Jewish society].”

(2) Teachers as designers:

Based on their experiences during the previous phase of the FEEL TPD program, teach-
ers at this phase were required to interpret the technology-enhanced resources that appear
in the educational website and adapt them for the use of their students and classroom set-
tings (E.A. Davis & Varma, 2008; Matuk, Linn, & Eylon, 2015). The teachers used
Bielaczyc’s (2013) Social Infrastructure Framework to guide them in their design pro-
cess. This framework explicates the various elements of classroom social structures that
might influence the design. We assumed that involving teachers in the design of a learn-
ing environment for their students might help them adapt the program to their specific
classrooms with particular learners; to increase ownership and commitment for imple-
mentation; and motivate them to engage in this practice (Kali, McKenney & Sagy, 2015).
We also assumed that the engagement of teachers in designing their own learning materi-
als would assist them in coping with instructions of new and complex content such as
empathy between groups in conflict. Throughout the design process, teachers shared their
designed learning environments with their colleagues and gave each other feedback in the
online forum.

(3) Teachers as implementers:
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Teachers implemented the learning environment they designed in their classrooms. They
shared their experiences with their fellow teachers and responded to each other in the
online forum. Records of practice enabled teachers to examine one another’s instructional
strategies and student learning and to discuss ideas for improvement (Borko, 2004; Little,
Gearhart, Curry, & Kafka, 2003).
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The Role of the Facilitator

Except for two face-to-face meetings at the beginning and the end of the school year, the entire
FEEL TPD program was conducted online. During the first face-to-face meeting, the facilitator
demonstrated and explained the 3R model of empathy and the role of empathy in intergroup rela-
tions (in the second iteration), the FEEL TPD phases, the role of the teachers as designers of their
students’ learning environments, and the rationale for learning as part of an online community of
practice. In the second face-to-face meeting, the facilitator invited one of the actors from the TV
series to discuss the issue of shared lives in Israel and his experience as an actor on the show. Fi-
nally, the facilitator encouraged the teachers to reflect upon the process they underwent through-
out the FEEL TPD program.

Throughout the school year, the facilitator intervened in the online forum in order to foster a
sense of belonging among the teachers and engagement in the online community:

a. Teachers received ongoing messages about new responses in the online forum with a link
to the specific thread, such as “Look, Ronny tried to reduce prejudice in her classroom;
how did her students respond?”’

b. In order to encourage mutual sharing, teachers received personal messages if someone re-
sponded to them.

c. Atthe end of the first and third phase, the teachers received a summary of all the re-
sponses of their fellow teachers, in order to help them get a sense of the main topics,
challenges, ideas, and methods of coping with potential problems raised by their col-
leagues.

Method

This study employed a Design Based Research (DBR) methodology, in which elements of learn-
ing environments are systematically explored in terms of their effects on learning, thus contrib-
uting to the development of theory and design practice (Cobb, Confrey, Lehrer & Schauble, 2003;
Design-Based Research Collective, 2003). DBR systematically explores iterative refinements of
learning environments, enacted in naturalistic and local contexts (Kali, 2008; Sandoval 2014).
Changes in desired outcomes as a result of these iterations are used as evidence for the viability
of the theory underlying the design principles and serve to further fundamental knowledge about
learning or teaching in general (Kali, 2008; Sandoval 2014).

In the current study, two groups of teachers participated in two consecutive iterations of the FEEL
program. The analysis focused on the first phase of the TPD program, where teachers watched
and then reflected upon selected clips and shared their experiences with other participants in the
learning community. Teacher reflections from the first iteration, which were general and did not
involve enough personal expressions, underscored the need for more direct and explicit prompts
to elicit empathic processes. In response to this insight, two major changes were introduced in the
second iteration: (a) more explicit prompts for reflection while watching the clips (Table 2), and
(b) an explicit, formal introduction of the 3R model of empathy, and the concept of empathy as an
interpersonal skill in the context of intergroup relations is Israel. The empathic model and the im-
portance of empathy in intergroup relations was introduced in the first face-to-face meeting and
the explanation of the 3R model was presented in the online forum. The facilitator summarized in
the online forum and noted the empathic 3R model as it appeared in the teachers’ reflections in
order to help them get a sense of the empathic processes they and their colleagues experienced.
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Table 2. Prompts for reflection and sharing in each of the iterations

General prompts in iteration 1 More explicit prompts in iteration 2

1. What did you feel like during the activity and 1. While watching the video clip, write down on a
while watching the video clip? Share your ideas piece of paper all the emotions you experience.

and thoughts with the community. 2. After watching the video clip, share with the

2. Have you changed your point of view of the community the emotional and cognitive process
Jewish-Arab relation in Israel (understanding the you went through during and after watching the
situation, willing to change the situation, identifi- | video clip.

cation with the situation) following the activity
and the video clips? Share this with the communi-

ty.

3. Try to imagine what the characters in the clips
felt like, and share your ideas with the community.

Participants. The participants in both iterations, 31 in the first iteration and 28 in the second it-
eration, were Jewish Civics teachers who were from a variety of schools and socio-political back-
grounds: secular schools, religious schools, schools in the periphery, and central cities. They also
varied in their prior experience of dealing with Jewish-Arab relations in their classrooms. Some
have attempted to do so in the past, and for some this was their first experience. Teachers’ moti-
vation to join the program was also diverse. Some participants joined because they wanted to
promote coexistence in Israel while others were curious to use the popular television show.

Intergroup empathy questionnaire: This questionnaire included 20 items and was developed to
measure the 3R empathy process towards out-group members (Zisman, 2009), in this case, Israe-
li-Arabs. The 3R, or empathic dimensions, included Resonance — 5 items, Reasoning — 6 items
and Response — 9 items. The questionnaire items used a 5-point Likert-type scale where respons-
es ranged from “strongly disagree” to “strongly agree”. An average score of the items comprising
each dimension was calculated.

Example items included:
Resonance: “Usually it’s easy for me to guess what the other person wants to talk about.”

Reasoning: “Usually, | can understand the other’s point of view, even when | do not agree with
them.”

Response: “When | see people crying, | feel bad.”

The questionnaire was administered to teachers in the second iteration at the beginning (i.e., Pre)
and the end (i.e., Post) of the program.

“Arab Labor” empathy questionnaire: This questionnaire was developed for this study and
was based on both teachers’ statements in the online forum that pertained to their empathy toward
the various characters in the clips they watched, as well as on items from a questionnaire by M.
H. Davis (2008) regarding empathy toward imaginary characters from movies or stories. Here
too, respondents were required to choose the answer on a 5-point Likert-type scale ranging from
“agree strongly” to “disagree strongly.”

For example: ““I understand Amjad’s (the main character) desire to belong to Israeli society and
the difficulties he encountered.”

Teachers in both iterations responded to this questionnaire at the end of the program.

Reflection sharing: Teachers’ reflections in the online forum, regarding their feelings while
watching the clips, were coded in both iterations to capture the three empathic dimensions: reso-
nance, reasoning and response. These responses were coded as 1=present or O=absent (Table 3).
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Table 3: Examples of empathic processes in teachers’ reflections
Resonance “| felt Amjad’s (the main character) anguish as he tries to integrate into Jew-
ish society.”
Reasoning ““I thought how hard it is to adjust yourself to the reality of the majority
group.”
Response “The neighbor’s behavior toward Amjad (the main character) infuriates me.”

Interviews: 12 participants were interviewed, each interview lasting approximately 40 minutes,
3 in the first iteration and 9 in the second. The goal of the interviews was to explore in a detailed
manner which empathic processes occurred among the teachers, to what extent they acquired
skills to appropriately teach the subject, how they perceived the effect of the learning environ-
ment’s design features on their own learning, and how they believed that the process they went
through might impact their students’ learning. In order to identify major themes in the interviews,
a content analysis was conducted according to the research questions.

Questions, for example, included:
How did the course change your feelings and thoughts about the TV show, if at all?

How did watching video clips from the series lead you to better understand the perspective of the
characters, if at all?

Findings
The analyses revealed two major sets of findings:
(1) Changes in empathic processes between iterations (Research Question 1):

a. Findings from “Arab labor” empathy questionnaire. Teachers in the second
iteration (M=4.28, SD=0.35) scored significantly higher than teachers in the first
iteration (M=3.86, SD=0.78) on the questionnaire ‘Empathy toward the charac-
ters in the television series’ (t(47)= 2.54, p<.01).

b. Findings from reflections. In the second iteration teachers exhibited a signifi-
cantly higher degree of empathic responses in their reflections compared with
teachers in the first iteration (x2(1) = 6.42, p <.01) (Table 4).

Table 4. Empathic responses from the reflections — Iterations 1 & 2

Iteration 1 (n=31) Iteration 2 (n=27)

Frequency Frequency df X2
Empathy - N o
(General) 87.1% 92.6% 1 47
Resonance 51.6% 40.7% 1 .69
Reasoning 71.0% 74.1% 1 .07
Response 45.2% 77.8% 1 6.42%

*p<.01
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(2)

Changes in empathic processes within iteration 2:

Findings from ‘Intergroup empathy questionnaire’. The analysis of the second it-
eration revealed an overall significant gain between the beginning (M=3.8,
SD=0.4) and the end (M=4.0, SD=0.4) of the program (t(27)= -2.57, p<.05). This
change was reflected mostly on the resonance and response scales (Table 5).

Table 5: Pre and post ‘Intergroup empathy questionnaire’ scores — Iteration 2

Pre (n=28) Post (n=28)

M S.D. M S.D. t (df =27)
Empathy-- 3.88 44 4.02 36 2.57*
(General)
Resonance 3.33 .63 3.60 .59 -2.57*
Reasoning 3.90 53 3.93 A8 -0.37
Response 4.16 i) 433 45 -2.15%

*p<.01

Qualitative evidence from the interviews provided further support for the findings:

The empathic processes that occur among teachers (supporting our answer for research ques-

tion 1):

The excerpts below represent the ability of the teachers to understand the Arab perspec-
tive (i.e., empathic reasoning), and to react in accordance to that perspective (i.e., em-
pathic response).

“| feel empathy towards Israeli Arabs; I understand their difficulty and the discrimina-
tion they suffer from”’.

“It bothers me they know our language but we don’t do anything to get to know their
language”.

Teachers’ use of clips from ‘Arab Labor’ as resources (supporting our answer for research
guestion 2):

The excerpts below represent that the emotional impact of the video clips on teachers was
stronger than in their preliminary experience with the series before the FEEL TPD.

“Looking at things ... from the point of view of pain... even if you see that the actor (Am-
jad, the main character) ... is a little afraid... to say (his opinion) ... you can understand
why. You actually feel like him”’.

“... I have a bit of each character in me ... | see myself in all of the characters...
“Before (the FEEL TPD) | saw mostly the laughter. Now | see the pain™

The effect of learning as an online community (supporting our answer for research question 2):
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Teachers greatly benefitted from the learning community, which provided them with op-
portunities for further development with regard to empathic processes.

“Responses were really interesting for me, so I found myself coming back [to the online
forum], checking and reading every response from the beginning and trying to under-
stand and learn from it”.

*“... Each one [of the teachers] has their perspective, and it has created mutual enrich-
ment”.
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“... | tried to read responses of people who are different than me, and it was interesting ...
to be exposed to more teachers ....”

To summarize, the findings indicate a significant growth in empathic levels during the first phase
of the FEEL TPD program. These findings, combined with information gleaned from the inter-
views pertain to the second question and suggest that the design of the program affected teachers’
learning.

Discussion and Conclusions

A main rationale for designing the FEEL program was that teachers should experience empathic
processes themselves, and share their experiences with their colleges, before being able to support
their students in a similar endeavor. The current study examined the first phase for this pedagogi-
cal model — teachers as learners. During this phase, we examined the specific design elements
that increase the likelihood of eliciting empathic processes towards an ethnic minority group. Our
findings provided support for the reasoning guiding the pedagogical model, and demonstrated
how use of media in a teacher learning community can enhance intergroup empathy in an online
environment.

The first research question focused on the empathic processes that occurred during the first phase
of the program. Findings showed that teachers did experience intergroup empathy processes dur-
ing this phase, as reflected in the significant gain in empathy between the beginning and the end
of the program in the second iteration. Additionally, a significant increase in teachers’ empathic
responses was found between the first to the second iteration. The changes were associated with
teachers’ guided exposure to powerful media clips and reflective sharing in an online community.
These findings demonstrate the importance of teacher personal experiences in developing social
and emotional skills as documented in previous studies, which concluded that teachers should
develop their own such skills in order to teach them effectively (Jennings & Greenberg, 2009;
Zins et al. 2004). The current study underscores the potential of an online learning environment to
support such processes and the use of popular media following tailored prompts to promote em-
pathy.

The second research question dealt with the design of the program and its effect on teachers’
learning. Our findings provide empirical support for the usefulness of the design principles that
may promote intergroup empathy (Figure 1). The first design principle was inspired by research
that showed the potential of positive effects of using suitable media on intergroup empathy, even
in the absence of direct contact with members of the outgroup (M. H. Davis, 1980; Paluck, 2009;
Stathi & Crisp, 2008; Steinberg & Bar-On, 2002; Zillman, 2006). The second design principle
calls for providing tailored instructions and specific guidance to elicit meaningful empathy pro-
cesses. Studies indicated that media alone is not enough to foster empathy and understanding be-
tween groups (Stephan & Finlay, 1999) and concluded that direct, detailed prompts are required
to help learners process information and engage more deeply in emphasizing with outgroup
members. In addition to general prompts, our design was based on the 3R model of empathic res-
onance, reasoning and response. These empathy dimensions provided the conceptual underpin-
nings for focusing the guidance for teachers. Accordingly, the prompts in the second iteration
addressed mostly the more conscious and controlled reasoning and response dimensions: “Share
with the community the emotional and cognitive process you went through and try to imagine
what the characters in the clips felt like”. The instructions did not address empathic resonance,
which is an implicit, spontaneous process difficult to directly control. As was suggested by others
(Stephan & Finlay, 1999), a future iteration will encourage teachers to take the perspective of the
characters in the series more directly, thus shedding further light on the optimal guidance to sup-
port intergroup empathy.
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Teachers are mostly trained to teach core academic topics. The current study demonstrates the
need for further support in dealing with social and emotional issues, especially in the challenging
context of intergroup conflict. Our findings emphasize that dedicating enough time and effort to
help teachers discover their own positions and attitudes towards contested issues in a divided so-
ciety is necessary before implementing such programs in the classroom. Furthermore, teachers
often report feeling isolated and a lack of support while dealing with issues such as prejudice and
racism. The interview findings of this research suggest that an online community of practice with
teachers from various backgrounds allows for constructive exposure to diverse opinions, while at
the same time improving social and emotional skills.

Regarding the third design principle, all phases of the program were designed to support teachers
as an online community of practice. Teachers reported that they greatly benefitted from being part
of a community. The benefits of such communities to support teacher learning is congruent with
previous studies (e.g., Barab et al., 2001; Darling-Hammond, 1997). The current study under-
scores the effectiveness of the community even when teachers come from diverse backgrounds
and struggle with conditions of racism and negative attitudes among their students.

From a methodological perspective, our study shows that design-based research methodology, in
which theoretical considerations are combined with practical implementation of design features,
is useful for understanding the complexities of real-world practice within a challenging socio-
political context (Barab & Squire, 2004). We found that media can foster empathy and that mean-
ingful empathic processes can occur online if activities are properly designed and supported. An
online teacher community can be effective even for a heterogenic group of teachers who deal
with intergroup conflict.

In addition to understanding how to foster intergroup empathy, we can offer some practical im-
plications for TPD programs designed to support teachers who wish to improve intergroup rela-
tions:

e The first phase of the TPD program should encourage teachers to experience the targeted
emotional and social skills.

e We recommend beginning with imaginary contact through media that presents the out-
group’s narrative and point of view.

e To develop a more balanced approach towards the out-group, the facilitators should add
suitable instructions and questions for reflection.

e Itis important to encourage active participation by sending routine reminders, personal
messages, and other such aids.

A limitation of the research is that all teachers voluntarily chose to participate in the program, and
it may be concluded that they were initially sympathetic toward the goal of promoting intergroup
empathy. Future studies should include teachers who are more skeptical about the potential or
even desirability of improving relations among rivaling groups. It is also important to investigate
the program in cases where participation may become mandatory, such as when a school princi-
pal decides that teachers must undergo such a program.

We view the change in the empathic processes — the increase in teachers’ empathic responses
from the first to the second iteration and the significant gain in empathy between the beginning
and the end of the second iteration — as an important first step that can enable teachers to adapt
the FEEL program resources productively to their classrooms. We hypothesize that when imple-
mented in the classrooms, it will assist students to develop a more empathetic approach to the
minority group and hold a more balanced view of the Jewish-Arab conflict. The effectiveness of
the program for students will be examined in a third iteration. We will analyze the learning envi-
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ronments teachers have designed in all three iterations in order to study how the adaptations of
the FEEL resources were related to teachers’ experiences and the usefulness for their students.

In conclusion, we have shown how the first phase of the FEEL TPD program (i.e., teachers as
learners) facilitated teachers’ learning in terms of developing emotional and social skills, as they
pertain to empathic processes. Teachers’ empathic responses significantly increased during that
phase. We have further demonstrated that the pragmatic design principles (i.e., using clips from a
popular television series as resources, explicit prompts for empathic reflection, and learning as
part of an online community of practice) had a measurable impact on teachers’ learning. These
promising findings suggest the feasibility of using similar pedagogical models (i.e., teachers as
learners) in TPD programs designed to help teachers deal with challenging intergroup relations in
their classrooms.
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Figure 1. Col model (Garrison et al., 2000)

A number of research works have provided validation to the Col model (Arbaugh et al., 2008;
Garrison & Arbaugh, 2007; Kozan, 2016; Mills et al., 2016). While there is still work left in vali-
dating the combination of presence elements within diverse populations (such as universities, pro-
fessional development, and high schools) and disciplines, the framework has proved to be reason-
ably robust. Garrison et al. (2010) expect that the Col model will be a predictor of learning pro-
cesses and learning outcomes, both from the perspective of individual courses/programs of study
and lifelong learning attitudes and participation. Shea and Bidjerano (2010) suggest adding an
additional dimension to the Col model: learning presence. They suggest that learning presence
should include elements such as self-efficacy and cognitive, behavioral, and motivational abilities
that allow online students to manage themselves.

Students’ Learning Styles

The concept that students learn in different ways has been researched for decades. Among others,
Claxton and Murrell (1987) identified different learning styles and found that adapting instruc-
tional methods to students’ learning style can lead to improved learning. Gregorc and Ward
(1977) noted that in order to address the needs of the individual learner successfully, educators
must relate teaching style to individual learning preference. D. Kolb (1985) defined Learning
Style Inventory (LSI), which identifies knowledge results from the combination of grasping and
transforming experiences. The LSI model defines two modes of grasping experience — concrete
experience (CE) and abstract conceptualization (AC) — and two modes of transforming experi-
ence — reflective observation (RO) and active experimentation (AE). Another typology of the
physiological dimensions of learning styles is Visual, Aural, Read\Write, and Kinesthetic
(VARK) (Drago & Wagner, 2004). Finally, Duff (2004) differentiates between students with
deep approach and surface approach, among many more learning style models.

Felder and Silverman (1988) recognized that, although the diverse styles with which students
learn are numerous, the inclusion of a relatively small number of techniques in an instructor’s
repertoire should be sufficient to meet the needs of most or all of the students in any class, while
Coffield, Moseley, Hall, and Ecclestone (2004) made a recurrent criticism of the 13 learning style
models and found that too much is being expected of relatively simple self-report tests. D. Kolb’s
list as modified by A. Y. Kolb (2005), for example, now consists of no more than 12 sets of four
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words to choose from, and Richardson (2000) has pointed to a number of problems with this ap-
proach. Thus, Coffield et al. (2004) advise against pedagogical intervention based solely on any
of the learning style instruments. Entwistle and Peterson (2004) developed a methodology where
in-depth qualitative studies are used in conjunction with an inventory to capture a more rounded
picture of students’ approaches to learning. In addition, Neuhauser (2010) found no significant
differences in learning style and effectiveness between online and face-to-face instruction, while
Shea and Bidjerano (2010) found a positive connection between learners’ self-efficacy and self-
regulation measures and their ratings of their learning quality in virtual environments.

The literature emphasizes that MOOC:s are based on active learner engagement in accordance
with learning aims and objectives, as well as learners’ earlier knowledge and skills (McAuley et
al., 2010). However, xMOOCs and cMOOCS represent two distinct types of courses, pedagogi-
cally (Siemens, 2013). While xMOOCs emphasis is on scalability and addressing large classes,
cMOOCs emphasis are on community and connections and are designed based on connectivism
(Ravenscroft, 2011). There are researchers who argue that the xMOOCs might be better suited for
studying a wide range of knowledge that can be learned through repetitive practice, while the
cMOOC:s enable learners to obtain “higher order creative skills” (Griinewald et al., 2013). Thus,
these two pedagogical types should not be treated or evaluated in the same way (Daniel, 2012).

The Research

Research Goals and Questions

There are two main goals to the current research: the first is to identify the characteristics that
contributed to the success of MOOCs and to classify them into one of the three Col model pres-
ence elements: social, cognitive, or teaching. The second goal is to determine the learning prefer-
ences of the participants in MOOCs based on the characteristics that are mentioned in their re-
views and to identify groups of learners with similar preferences.

Accordingly, the research questions are:

1. What are the characteristics that contribute to the success of MOOCs in the fields of software,
sciences, and management, according to the students’ perception?

2. What types of learners predominate, based on their descriptions of characteristics, for course
success in the collected reviews?

Population and Research Field

Coursetalk (https://www.coursetalk.com) is the international source of students’ reviews for
online courses and MOQOCs. The website is managed by AcademicsDirect and contains more than
40,000 courses and over 100,000 reviews. In order to explore the characteristics that contributed
to successful MOOCs from students’ perception, more than 3,400 reviews were retrieved from
the Coursetalk.com website in 2016, regarding five courses in the fields of software, science, and
management. All five courses received a 5/5 scale grade.

Partial demographic information was collected regarding the population of the five MOOCs that
were selected. Since the exact information about the MOOCs’ populations could not be found on
the Coursetalk site, the information was collected from diverse sources. It was discovered that the
general demographic information about MOOC:s participants that is described in the background
section above matches the information that was collected about the analyzed courses. Table 1 de-
scribes the MOOC:s that were analyzed in this research, their populations, and the quantity of re-
ceived reviews for each course. All analyzed MOOCs were considered to be xMOOCs.
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Table 1. The analyzed MOOCs and their populations

MOOC name Population Reference Initiative | Number
of re-
views

Introduction to | 54,000 students from a large num- | Weinzimmer |Coursera | 2,580

Interactive Pro- | ber of countries (e.g. Asia, Europe, |(2012)

gramming in and America) were registered for

Python the first session of the course in Oc-

tober 2012. The student ages were
between 11 and 72. A similar popu-
lation was found in the 2015 course
session.

Epidemics - the | 28,000 students participated in the Cohn(2014) |Coursera | 330

Dynamics of first session of the course. 20% of

Infectious Dis- | them completed the course. The

eases participants came from 158 coun-

tries. 25% of the students reported
that they were employed.

The Science of | 2,000 students participated in the Smith Coursera | 254

the Solar Sys- course. (2015)

tem

Introductionto | NA NA edX 230

Environmental

Science

An Introduction | 87,000 students registered for the Barber Coursera | 109

to Operations first session of the course. 7,000 of | (2013)

Management them completed the course. Stu-

dents from all the continents except
Antarctica participated in this
course.

Procedure

The research was conducted in two stages in accordance with the research questions, as described
in Figure 2.

e The first stage focused on collecting the reviews and mapping the characteristics that
contributed to the MOOCS’ success. This stage was divided into four steps:
(a) the reviews regarding the five courses were collected from the Coursetalk site using a
dedicated Python programming language tool for this purpose. The tool enabled the au-
tomatic reading of thousands of students’ reviews, spread over hundreds of web pages.
The reviews were sorted, categorized, and saved using Microsoft Excel tables. The tables
included the course name, the review content, the grade given by the reviewer, and in-
formation about course completion;
(b) the words that appeared in high frequency were identified using R software and, while
analyzing the text, conjunctions were removed and stemming was performed (removal of
headers and endings from similar words such as read, reading, readings, etc.) (Lovins,
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1968);

(c) a list of characteristics was built by combining similar words into attributes. In addi-
tion to the collection of data from the website, the researcher participated in the lectures,
exercises, and forums of the five courses that were analyzed. This helped to improve the
precision of the process of grouping words into characteristics;

(d) the characteristics were classified into one of the three presence elements: teaching,
social, or cognitive, according to the Col model.

e The second stage focused on clustering the students into groups with similar prefer-
ences, deduced from the characteristics mentioned in their reviews. This stage was com-
pleted using Cluster analysis (Kaufman & Rousseeuw, 2009). Subsequently, a qualita-
tive analysis was performed in order to learn more about students’ group preferences.

Stage 1. Collection of reviews and Stage 2. Partition of students into

mapping the characteristics that
contributed to the MOOCs’ success

groups according to characteristics
they mentioned

* Collection of reviews from website e Cluster Analysis to identify students’
e |dentification of words with high groups

frequency ¢ Qualitative analysis in order to learn
e Clasification of words into about students’ group preferences

characteristics

¢ Classification of characteristics into
Col presence types and ranking
them

Figure 2. Research procedure

Research Method

The current research combined quantitative and qualitative analysis of the reviews (Johnson &
Onwuegbuzie, 2004). It should be emphasized that it was assumed that the characteristics men-
tioned by the students were positive. The analysis of the reviews showed that only 1% of the stu-
dents gave a grade lower than 4. In addition, 10% of the reviews with a grade higher than 4 were
checked manually, and less than 0.1% of the characteristics mentioned were found to be negative.

Research Limitations

The main limitation of the research was the small number of courses that it was based on, alt-
hough the courses included hundreds or thousands of reviews and a high score of 5/5. Thus, fu-
ture research should be expanded to include additional courses. In addition, the reviews were col-
lected from different sessions of the same course that were conducted during the last three years.
Over this period, changes were probably made to the courses. The research is based on reviews
from students that decided to post on the Coursetalk website and does not include all the students
that participated in the selected courses. Not less important is the fact that the reviews on the
Coursetalk website were mostly positive and related to learning from successful courses. Addi-
tional information from negative reviews in a similar quantity may add information to the list of
characteristics that contributed to successful MOOCs.
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Results and Discussion

The Characteristics of Successful MOOCs in the Software,
Sciences, and Management Domains

The semantic analysis of the students’ reviews created a list of relevant high frequency words.
The words were manually grouped into characteristics. For instance, the words professor, teacher,
and lecture were grouped into the characteristic called teacher. In total, 55 high frequency words
were found and grouped into 14 characteristics. The following section presents the characteristics
and their related words:

1. Teacher - Professor, lecture, teach, instruct, video, Joe, Scott, Christian, Terwiesch,
Friedland, Andrew

2. Exercise - Project, game, build, exercise, practice, assignment

3. Atmosphere - Fun, entertain, humor, enjoy, passion, interesting

4. Workload - Work, hour, pace, week, time

5. Peer assessment - Peer, assess, review

6. Complexity - Complex, challenge, hard

7. Forum - Forum, discuss, community

8. Exam - Quiz, exam

9. Support - Assist, clinic, support, code-clinic

10. Course content and organization -  Plan, organize, content, material
11. Tools - Codesku, tool

12. Platform - Coursera

13. Material - Paper, read

14. llustration -  Animation, trip

The quality of the manual grouping of words into characteristics was checked with the Chi square
test, which analyzed the interdependency between the characteristics. The results yielded signifi-
cant differences among the characteristics (p<0.001). After the quality of the characteristics’
grouping was verified, the defined characteristics were sorted to find the most significant contrib-
utors to course success, and they were then classified according to the Col model. The analysis of
the MOOQOCs’ reviews revealed the four leading characteristics to be teacher, exercise, atmosphere,
and work load (in this order). Table 2 displays the rank of the characteristics, classified into the
different presence elements. The empirical findings strengthen the Col model by Garrison et al.
(2000), since it was found that the top three characteristics are divided between teaching, social,
and cognitive presence elements.

Although Siemens (2012) claims that xXMOOC emphasizes a traditional learning method using
video presentations and short quizzes, it can be seen that all three presence elements appear in the
analyzed xMOOCs. Furthermore, as expected, the results show the significant influence of each
presence element on course quality. It can be seen that the social presence element is significant,
yet smaller than the other elements (23% for social presence, versus 36% for the cognitive and
teaching elements). It is logical that in online learning, where there are no face-to-face meetings,
the social presence element will be lower rated than other presence elements. The results show
that the social presence element is not zero, as assumed by MOOC critics. In addition, there is a
slight influence from the technological presence, as described by Anderson and Dron (2010).
These findings support the claim that constructing a successful MOOC can be accomplished by
including all of the presence elements.
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sorted by their rank and grouped into presence elements

Presence element

Characteristic

Percentage (rank)

Teaching Teacher 56
Social Atmosphere 40
Cognitive Exercise (project) 38
Cognitive Work load 35
Teaching Planning and course materi- | 20
al
Cognitive Complexity level 14
Teaching Exams 12
Social Forum 11
Technology Tools 6
Technology Platform 6
Social Support 5
Cognitive External reading material 4
Social Peer review 4
Teaching Illustration 3

Looking at the accumulative percentage of the characteristics classified into presence elements

(Figure 3), the findings indicate that all three presence elements are of significant value: the

teaching and cognitive presence elements reached 36% each, while social presence was 23%, and
technological presence was 5%. This emphasizes the point that the findings of the current study

strengthen the Col model.

Technological
5%

Coghnitive
36%

Figure 3. Accumulative percentage of the characteristics classified into presence elements
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Types of Students with Similar Learning Preferences as
Reflected in Their Reviews

This section presents groups of students with similarly mentioned characteristics that they per-
ceived to be in a successful MOOC. These groups were created using k-means cluster analysis.
First, four groups of students were tested through the analysis in order to fit the presences of the
Col model (social presence, cognitive presence, teaching presence, and no presence preference).
This revealed a weak model (27.5%). Five groups were then tested, which revealed a fair model
(35.8%). As presented in Table 3, the first group of students (N=633) mentioned mainly the at-
mosphere, which is related to social presence as a success factor. The second group (N=1,054)
did not mention any specific characteristic. The third group (N=595) mostly mentioned exercise,
which is related to the cognitive presence. The fourth group (N=838) mentioned teacher, which is
related to the teaching presence; and the fifth group mentioned teacher and exam (N=340), which
were both related to the teaching presence.

Table 3. Cluster Analysis - Grouping the students by success characteristics that they
mentioned (without variables that have values lower than 0.1)

Group Social No data Cognitive Teacher- Exam -
N=633 N=1,054 N=595 Teaching Teaching

Characteristic N=838 N=340
Teach 0.86 0.00 0.45 1.00 0.86
Exercise 0.77 0.00 1.00 0.00 0.71
Atmosphere 1.00 0.20 0.15 0.34 0.53
Work 0.69 0.15 0.37 0.21 0.69
Assessment 0.02 0.02 0.03 0.02 0.04
Complex 0.23 0.06 0.16 0.12 0.28
Forum 0.20 0.03 0.10 0.11 0.23
Exam 0.00 0.03 0.03 0.03 1.00
Course content
and organization | 0.22 0.15 0.21 0.24 0.21
Tools 0.05 0.01 0.04 0.02 0.10
Platfrom 0.09 0.02 0.04 0.08 0.11

Figure 4 graphically presents the data described in Table 3 by using Linear Discriminant Analysis
(LDA) (Klecka, 1980). This method illustrates the separation between the resulting clusters on a
centroid plot, opposing the 1st and 2nd discriminant functions. Projection of the data onto the first
discriminant axis (LD1 - Linear Discriminant 1) has the highest class separation onto the second
discriminant axis (LD2). When LDA is used for dimensionality reduction, the data can be pro-
jected on the first two axes, and the remaining axes are discarded. LDA shows that the separation
between the five groups on the x axis is fair (54%), but not optimal on the y axis (25%). The first
group of students (N=633), appearing in black, mentioned mainly the atmosphere. The second
group (N=1,054), appearing in red, did not mention any specific characteristics. The third group
(N=595), appearing in green, mentioned mostly exercise. The fourth group (N=838), appearing in
royal blue, mentioned teacher; and the fifth group, appearing in dark blue, mentioned teacher and
exam (N=340). In addition, group number One (black) is less separated from the other groups
since students that mentioned the atmosphere also mentioned the teacher and exercise that created
it. According to LDA, the separation percentages are: LD1 -54%, LD2 -25%, LD3 -16%, LD4 -
3%. Figure 4 shows separation on the horizontal axis using LD1 and on the vertical axis using
LD2.
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Figure 4. Student groups by mentioned characteristics

It can be seen that the students were grouped into five groups based on the characteristics that
they mentioned in the reviews: atmosphere, exercise, teacher, exam, or none. These characteris-
tics were divided between the social, cognitive, and teaching presence categories. These results
are aligned with the theoretical model by Shea and Bidjerano (2010) that adds learning presence
to the Col model by Garrison et al. (2000). Learning style models have been very common in the
literature for many years (Curry, 1983). Students’ review data was used to find that the students
can be partitioned into groups according to the characteristics that they mentioned, which in turn
can indicate their learning style. A good separation (although not perfect) was found between the
different groups of students. This level of separation among the groups can be explained by the
fact that many students have more than one preference. This is aligned with Lujan and Dicarlo
(2006), who claim that most students have multiple learning styles, and with Kraetzig and Ar-
buthnott (2006), who found that students use different combinations of learning models to learn
effectively. An exception to the clear separation is the group of students that preferred the atmos-
phere characteristic (first group) and gave significant values to the teacher and exercise character-
istics. In this case, it is assumed that the atmosphere is created by the teacher and the exercise.

It should be noted that forum characteristics, which might represent collaboration between learn-
ers, was identified as a contributor to MOOC success. This is in alignment with the Col model
which is based on collaborative-constructivist theory. Collaborative learning is usually associated
with activities on forums or joint work on tasks or projects. However, the cluster analysis grouped
the learners based on atmosphere, exercise, teacher, and exam characteristics, while forum char-
acteristics was not identified as representing one of the learner groups and project characteristics
was not mentioned explicitly.

Qualitative Analysis of Student Reviews in Each Revealed Group

Each group of students that was found in the quantitative analysis previously presented was most-
ly characterized by one presence. In this section, a thorough description of these groups will be
given by using a qualitative analysis of the students’ reviews. The reviews were analyzed accord-
ing to the characteristics that were identified as dominant in each group: atmosphere, exercise,
teacher, and exam. Notably, each review could possibly contain a description of more than one
characteristic.
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The group that perceived the importance of atmosphere for course
success

This group of students emphasized the importance of the atmosphere characteristic. The students
in the Python course mentioned the importance of humor, fun, and games in improving their
learning capabilities. The following citation illustrates this perception:

“It was fantastic. The instructors were engaging, funny and thorough. They always look like
they’re having so much fun! I learned a lot about Python and how to write code for interactive
games.”

Additionally, in the same group, the students in the Epidemics course mentioned the importance
of entertainment by using different kinds of video and animation to help students focus their at-
tention:

“1’d taken a few other [CJoursera courses before this one but this [was] by far the most enter-
taining and engaging course. The animations in the videos and the different instructors keep your
attention and help make the more difficult concepts easier to understand.”

The students in the Environment course mentioned the added value in communication with stu-
dents around the globe:

“Great experience! Highly recommend this to anyone... It was interesting to read student feed-
back as students were from around the world and from different walks of life.”

The students of the Solar System course mentioned the importance of the combination between
interesting material, the teacher’s in-depth knowledge and passion, and humor, which helped en-
gage students in learning:

“This is a phenomenal course. Mike Brown is a passionate professional in this field and brings
both knowledge and wry humor to the subject. The material presented is absolutely fascinating
and leaves you hungering [hungry] for more!”

Finally, the students in the Management course mentioned the importance of engaging the curios-
ity of the students:

“In each of the modules covered, Prof[essor] Terwiesch was very good at engaging us to learn
and exciting us with curiosity to calculate those seemingly very complex and difficult operational
problems.”” [This quotation was edited for grammar]

In all of the researched courses there were students that emphasized the importance of enjoyment
as a significant factor in learning engagement. A variety of methods contributed to students’ en-
joyment of the different courses. The courses used humor, games, curiosity, animation, interest-
ing video, various instructors, and more.

In the group that mentioned the atmosphere characteristic as significant for learning, it can be
seen that for many of the students, atmosphere is composed of humor and of additional compo-
nents such as curiosity, diversity, and interest. The importance of humor, engagement, and curios-
ity for this group of students is in accordance with other research (Harasim, 2000; Mclnnerney &
Roberts, 2004; Poole, 2000) that identified the sense of belonging to community as a significant
component that affects student participation, engagement, and attitude towards online learning.
As well, Han and Johnson (2012) found correlation between emotional intelligence and social
connections and between interactions in online learning.
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The group that perceived the importance of exercise for course
success

This group represents students that perceived the importance of the exercise characteristic. Stu-
dents from the Python course mentioned that exercise, which includes building games, is a moti-
vator for learning. In addition, they said that even though the course included intensive work, the
enjoyment of building the project created motivation for the exercise and resulted in a significant
learning experience:

“What makes the course engaging is that it uses game programming as the basis for homework
and project assignments. ...I actually learned some interesting things | wasn’t expecting to
learn.”

“Instead of developing complex[,] statistical algorithms, the professors make you write (and
evaluate) games!”

Students from the Epidemiology course also mentioned the importance of games and animation
as motivators to complete the exercises and learn during the course. They found that the games
created motivation for investing more hours in doing exercises that they enjoyed, which contrib-
uted to the learning.

““...try out the mobile/Simulation Vax game, you would definitely put in more workload hours and
find this course even more enjoyable.”

The students from the Environment course agreed that the lack of exercises hurt their learning
experience. However, the students in the Solar System course mentioned that the challenging ex-
ercise was very satisfying, due to the feeling of having successfully coped with the challenge, and
they emphasized that it caused them to experience satisfaction from the learning. They also em-
phasized that there was a particular level of complexity that enabled the exercise to be difficult
but not impossible and that contributed to their satisfaction from the learning.

“At first, | had some doubts about the type[s] of questions in the homework. 1’ve decided they
[were] more thoughtfully crafted than I [had] originally thought. The course requires more time
and application than | expected. Also[, it] leaves me feeling more satisfied than | would have
[felt] otherwise.”

“Each homework [assignment] is pitched (IMHO) at the right difficulty to make me think, but not
to discourage me from returning week after week.”

Moreover, the students in the Management course described two different methods of exercise in
their course. The first method included a project with a practical implementation that contributed
to students’ learning. The second method included a questionnaire for students that preferred a
lighter workload that contributed to learning course terminology.

““| took the easy route and just completed the course by doing the homework and not by perform-
ing the case study (which is much more rewarding but a lot more work!). | found the homework to
be very easy and fast because Prof. Terwiesch had similar examples in his lectures. He clearly
wanted the course to be very accessible to all.”” (This quotation was edited for grammar)

It can be concluded that the courses that had exercises involving games resulted in positive stu-
dent engagement, extensive investment, and deep understanding of the material. In addition, the
students mentioned that challenging but level-appropriate exercises caused a feeling of achieve-
ment. Moreover, students that elected to complete the practical project experienced a significant
learning experience, while students in courses that lacked challenging exercises described them as
needing improvement.
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Many of the students in this group, which mentioned the exercise characteristic as an enabler of
significant learning, found that the game exercises resulted in engagement, significant investment,
and deeper understanding of the learning material. Moreover, the students mentioned that chal-
lenging but reasonable exercises generated a feeling of achievement. Students that selected prac-
tical projects as exercises experienced significant learning. This finding is in alignment with Cook
(2005), who claims that teaching methods that involve interactive games might fit the require-
ments of active students, according to the definition of LSI by D. Kolb (1985), who are expected
to be more successful in an online interactive learning environment.

The group that perceived the importance of teacher for course
success

This group emphasized the importance of the teacher characteristic. The instructor was found to

be a dominant factor for MOOC success in all the courses used for this study. Students from the

Python course stated the importance of teachers who use entertainment and humor in their teach-
ing for the purpose of engaging students; additionally, the creation of a challenge, clear explana-
tions, and creation of the feeling that the tasks are feasible were important.

“The teaching staff was fabulous and [they] designed [the] course in a way that we never feel
that things are getting out of reach...”

*“... and because of the funny and engaging teaching style[,] it’s never boring.”

The students in the Epidemiology course mentioned the added value in the variety of instructors.
They also emphasized the importance of the teachers’ expertise, their enthusiasm, and the quality
of their explanations. They mentioned the thorough coverage of subjects and the combination
between theory and practical examples.

“Absolutely loved the way the instructors taught and explained. Each had their own style and
enthusiasm.”

“Professors covered a wide range of topics and strengthened the impact of presented theory with
well-chosen, real world case studies. Great to have a class taught by so many different experts!”

The students in the Environment course mentioned the fact that the teacher explained complex
ideas in a simple manner, created a pleasant atmosphere, and was available to respond to ques-
tions in the forum.

““I enjoyed the course very much and the instructor explained the complex phenomena in such an
easy way that | was able to clearly understand the concepts.” (This quotation was edited for
grammar)

“Professor Friedland’s easy manner made the learning experience not just unintimidating, but
pleasant. The professor and staff engaged constructively in the discussion forum.”

Additionally, the students in the Solar System course emphasized the enthusiasm the teacher had
for the subject he was teaching, his ability to create curiosity among students by asking questions,
his thorough knowledge, and his ability to engage students in the learning.

“Prof. Mike brings his passion for astronomy to every lecture[;] it will leave you with more an-
swers, and more questions [than] you ever dreamed [of].”

“The instructor is engaging and knowledgeable...”

The students in the Management course also mentioned the importance of enjoyment in learning,
of humor, of clear explanations, and of practical examples.
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“I had [a] fantastic time learning with Prof. Terwiesch! His humor was hilarious and he made
the course very interesting and pertinent with everyday examples.”

The students who mentioned the teacher characteristic as central to the learning process described
the contributing elements: engagement of students by using humor, entertaining, good atmos-
phere, creating a feasible challenge, explaining complex concepts in a simple manner, and partic-
ipating in the forum. From the analysis of the reviews one can understand the importance of the
teacher characteristic to these students. This finding is aligned with Garrison and Cleveland-Innes
(2005), who claim that teaching presence provides the design, facilitation, and direction of cogni-
tive and social processes for the purpose of realizing personally meaningful and educationally
worthwhile learning outcomes. It is also aligned with Cook (2005), who claims that online learn-
ing will fit the reflective student, according to the LSI definition by D. Kolb (1985), due to the
asynchronous and independent nature that allows the student to progress at his/her own pace.

The group that perceived the importance of exam for course success
This group of students emphasized the importance of the exams for course success.

The students in the Python course mentioned the complexity of the quizzes, which prepared them
for higher quality learning. The same is true for the alignment between the quizzes and the pro-
jects, which enabled the students to learn the subject, build the project, and understand the course
material.

“The amount of material offered, in term[s] of quizzes, mini-projects[,] and pedagogical tools, is
pretty phenomenal for a MOOC... The quizzes are usually longer, better elaborated[,] and more
complex than what I’ve seen elsewhere.”

““...every question on the quiz was aimed to help with [the] mini-projects!”

The students in the Epidemiology course mentioned the importance of quiz complexity, which
enabled thorough learning. In addition, the flexibility of the schedule for completing the tests al-
lowed the students to close the learning gap.

“The quizzes were challenging and made me really think.”

“Furthermore, the flexible quiz deadlines did not exert pressure on me, so | had the opportunity
to determine the time | wanted to allocate to each module according to my schedule and complete
the quizzes when | wanted.”

The students in the Environment course also said that the exams helped in understanding and
structuring learning.

“They check your understanding and weekly quizzes help us to reinforce whatever we have
learned.”

The students in the Solar System course mentioned that the quizzes tested their understanding
thoroughly and did not simply repeat the lecture content.

“The quizzes weren’t the usual bland checks [of information] that one had listened to [during]
the lectures[,] but required me [to] really examine what I thought | knew. The inter lecture ques-
tions really helped me stay on track.”

Finally, the students in the Management course mentioned the combination between lectures, ex-
amples, exercises, and quizzes.

“There are plenty of examples in the lectures and more for practice at home. These examples
helped me solve the assignment questions.”
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The group of students that mentioned the exam characteristic as significant to the learning process
emphasized the importance of the complexity of the quizzes and the importance of the connection
between the lectures, the exercises, and the tests for structured learning. Here, also, the qualitative
analysis helps to understand the nature of the exam characteristic as a contributor to learning.
This is aligned with Howland and Moore (2002), who suggest that online courses enable flexibil-
ity for students that need more feedback and scaffolds, and with Mupinga, Nora, and Yaw (2006),
who recommend performing exams frequently to enable consistency. To support this they rec-
ommend automatic or peer reviewed exams.

The qualitative analysis of students’ reviews strengthens the quantitative findings regarding the
student groups that were identified. The student groups preferred atmosphere, exercise, teacher,
and exam. However, in most cases, students from all the groups mentioned one or more of the
following characteristics in their review: atmosphere, teacher, course content and organization,
exam, complexity, workload, exercise, illustration tools, and forum. For example, the following
review that is related to the group that mentioned exercise as an important characteristic, also
mentioned teacher, course content and organization, forum, workload, and auxiliary material
characteristics: “Wonderful presentation, interesting facts, and this course had something for eve-
ryone. If you decided to read the extra recommended articles, participate in the various thought
provoking discussion boards, or try out the mobile/Simulation Vax game, you would definitely
put in more workload hours and find this course even more enjoyable. Great job to the entire
team! | have prior medical education and experience and this course was not as technical as a few
other science courses that I previously completed through Coursera.”

Conclusions

The findings show that the characteristics that contribute to successful MOQOCs are teacher, exer-
cise, atmosphere, and workload. These characteristics are part of the three Col model presence
elements: teaching, social, and cognitive. In the analyzed MOQOCs the three presence elements
have significant values (teaching 36%, social 23%, and cognitive 36%). Similarly, the students
were clustered into three groups (teaching, social, and cognitive), indicating their main prefer-
ences. These findings negate the perception that xMOOCs mostly contain teaching presence ele-
ments.

The qualitative analysis of students’ reviews shows that many participants, taking part in the
same course, mentioned different characteristics that contributed to their learning. The character-
istics students chose to mention may indicate their learning preference. In addition, there are stu-
dents that mentioned a few characteristics that contributed to the success of the course, yet only a
few students mentioned a single characteristic. This is aligned with the quantitative analysis that
found an overlap between the groups, with Lujan and DiCarlo (2006), who found that most stu-
dents prefer to use more than one form of data presentation, and with Grinewald et al. (2013),
who claim that MOOCs contain video presentation, text, and opportunities to take an active part
in learning and social interaction, enabling the support of different learning styles. Furthermore, it
can also be seen that the students were more appreciative of the learning when the course was
more challenging and it strengthened their self-efficacy.

The current research identified, sorted, and mapped the characteristics of good MOOCs according
to the Col model in order to assist in improving MOOCs development and teaching and, conse-
guently, will contribute to implementation and research of better MOOCs. Furthermore, the iden-
tification of students’ characteristics sheds light on students’ learning styles and preferences,
which may assist in better matching of MOOCSs to students’ needs.

Future research could analyze how MOOCs allow students to consume content according to their
different preferences, as well as using students’ online reviews to improve MOOC pedagogy.
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Additionally, since the Col model is based on collaborative-constructivist theory and since forum
characteristics might represent collaboration between learners, it was identified as a contributor to
MOOC success. However, the findings clustered the learners into groups based on atmosphere,
exercise, teacher, and exam characteristics, which do not represent collaborative learning; there-
fore, further research is needed to focus on analyzing the reviews that may be associated with col-
laborative learning.

These finding are different from the common perception that MOOCs contain mostly teaching
presence elements (Guo, Kim, & Rubin, 2014), and they comply with Ally (2004), who foresees
that online learning material will be designed in small, coherent slices to allow for redesign ac-
cording to different students and different contexts. The findings also comply with Ocepek, Bos-
ni¢, Serbec, and Rugelj (2013), who claim that learning style is the most important parameter in
the students’ selection of online materials.

Due to these findings, we recommend that MOOC scholars and implementers take into account
the different learning styles of students when designing and researching MOOCs, so that the
learning material will allow students to choose between teaching, social, and cognitive presence
elements. Such a design will enable the students to maximize the benefits of MOOCs.
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