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Abstract 
This article presents a new classroom observations analysis tool (CLI-O: Class Learning Interac-
tions – Observation tool). The CLI-O tool enables the collection of various data regarding the use 
of ICT tools, organization of learning, and teacher-student interactions in the lesson. Several ex-
amples demonstrating the use of CLI-O and some preliminary findings derived from this tool are 
presented. CLI-O was developed in order to answer the question: Is learning in an ICT-based en-
vironment characterized by a unique pedagogy expressed, for example, by student-centered peda-
gogy while the teacher serves as a guide who mediates learning using a variety of technological 
tools? For example, in lessons observed and analyzed by CLI-O in the present study, a large part 
of the learning was found to be whole class learning, mainly frontal learning, and the teacher was 
at the focus of the lesson. CLI-O supplies a systematic description of classroom processes and 
enables teachers, teacher educators, and researchers to examine the implementation of ICT in 
teaching and learning and perceive it as a gradual ongoing process of building a new pedagogy 
tailored to the needs of the 21st century. 

Keywords: Interactive learning, class observation, ICT-based teaching 

Introduction 
A learning environment that incorporates ICT (Information and Communications Technology) 
may afford possibilities for interactive learning, in which the students are active, receive feedback 
(from the teacher and/or from the ICT tools), and thus improve their understanding and construct 

new knowledge (Schwartz et al. as cited 
in Committee on Developments in the 
Science of Learning, 2000). Studies per-
formed in ICT-based environments 
demonstrated that the teacher can more 
easily serve as a guide, counselor, and 
coordinator (Tubin, Mioduser, 
Nachmias, & Forkosh-Baruch, 2003; 
Zeira, 2002), such that it will lead to a 
relationship with the students which pro-
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motes familiarity and collaboration rather than authoritativeness (Burns & Polman, 2006; Freire, 
1981). Thus, the conduct of a class in which ICT-based learning takes place is expected, at least 
potentially, to differ from that taking place in a “traditional” classroom where the teacher is the 
exclusive authority. Utilization of the potential inherent in ICT tools for improving teaching-
learning processes may lead to a student-centered learning interaction, under guidance of the 
teacher. Nonetheless, it was found that in practice, use of interactive ICT tools in the lesson do 
not necessarily ensure such an innovative pedagogical interaction in the classroom (Hennessy, 
Deaney, Ruthven, & Winterbottom, 2007). 

Literature Review 
The pedagogical interactions in the classroom can be classified in several ways, such as interac-
tions between the learners and the ICT tool, between the teacher and the learners, and among the 
learners (Blau, 2011). The present article focuses on interactions between the teacher and the 
learners, with emphasis on the dimension of control afforded to the students during the course of 
the lesson (Tanner, Jones, Kennewell & Beauchamp, 2005). This is an interaction spectrum that 
ranges from the “lecture” approach where the teacher has a high level of control over the contents 
and course of the lesson, through the encouragement of asking inquiry questions for raising dif-
ferent viewpoints among the students, and ending with a teaching situation in which the students 
and the teacher make an equal contribution to the construction of the lesson’s contents and struc-
ture (Alexander, 2004; Beauchamp & Kennewell, 2010).  

The nature of the pedagogical interaction that takes place in the classroom may be dependent, to a 
great extent, on the professional development of the teacher and on his or her prior experience in 
incorporation of ICT in teaching. In this context, the research literature presents different devel-
opmental models that describe teachers’ ongoing dealing with ICT-based teaching. For example, 
the model presented by Rogers (2003) views the incorporation of ICT in education as an ongoing 
process of pedagogical innovation, in which different levels of innovation may be demonstrated. 
He divides the change that is created in the school as a result of the implementation of ICT into 
three major categories (Forkosh-Baruch, Mioduser, & Nachmias, 2012)  

Continuous innovation: Improvement of existing pedagogical aspects using the new ICT tools 
similarly to previous uses. The change is at a relatively low level and the action is within the 
boundaries of the existing framework. 

1. Dynamically continuous innovation: There are innovative processes which indicate a 
meaningful change in the teaching and learning processes in some of the fields in the 
school. 

2. Discontinuous innovation: There are innovative and unfamiliar products, which indicate a 
change in all fields of the existing system. 

Additional models deal with the development of teaching as a result of the incorporation of an 
interactive whiteboard in the classroom, but we feel that they can be viewed as general models for 
the implementation of an innovative ICT tool in the classroom. 

Betcher and Lee (2009) call the process of the implementation of the interactive whiteboard “a 
quiet revolution” and divide it into three stages: 

1. In the first stage, “doing old things in old ways”, teachers teach the same contents using 
traditional methods. 

2. In the second stage, “doing old things but in new ways”, teachers introduce some 
changes, but the teaching methods do not undergo a significant change. 

3. In the third change, “doing new things in new ways”, innovative pedagogies are imple-
mented. 
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Another model was proposed by Burden (2002). This model presents a three-stage typology for 
using the interactive whiteboard: 

1. In the first stage, “infusion”, the ICT tools reinforce the existing pedagogy, and the stu-
dents are mainly passive. 

2. In the second stage, “integration”, there is the beginning of a change in the existing peda-
gogy and an attempt is made to turn the students into active learners. 

3. In the third stage, “transformation”, ICT is used in order to afford an added value to the 
learning process. The teachers use diverse learning resources whose purpose is to expand 
an inquiry-based process. The students are involved in the use of ICT, with collaborative 
construction of knowledge in the course of interaction between the teacher, the students 
and the ICT tools. 

It is interesting to note that what is in common to the three above-presented models is the devel-
opmental process which they describe. Although each model chooses different concepts to de-
scribe the process, they all refer to three similar stages, which move on a spectrum from teaching 
that is reminiscent of traditional teaching to teaching that has innovative pedagogical characteris-
tics. 

These models raise several questions: How can we tell the stage (of the different stages presented 
in the literature) at which the teachers, who are the agents of change, are found in related to the 
implementation of ICT? Is their teaching more traditional and frontal or more innovative and in-
teractive or perhaps it is a combination of both? In order to answer these questions, it is necessary 
to actually enter the classroom during the lesson and analytically and systematically observe the 
interactions that take place between the teacher and the students during a lesson that incorporates 
different ICT tools. Such a systematic observation enables the identification and characterization 
of the pedagogy that takes place in ICT-based lessons. The data base that is obtained from the 
observation of a large variety of lessons will serve teachers, researchers, and policy makers as a 
basis for an in-depth understanding of the pedagogical interaction which is created in ICT-based 
learning environments and can serve as the basis for making decisions. For example, which ICT 
tools to acquire, for which age group, in which subjects should they be incorporated, where they 
should be installed – in the classrooms or in laboratories, etc.? 

The Rationale for the Development of CLI-O 
Research tools that enable a systematic observation of interactions that take place in the class-
room have been reported in the research literature. For example, the CLASS™ tool 
(http://www.teachstone.org/about-the-class/) which enables the documentation of dimensions 
such as the class climate, the teacher’s attitude towards the students’ positions, class management, 
and the nature of the feedback given to the students by the teacher. The CLASS™ tool does not 
take into account the uniqueness of teaching and learning in an ICT environment. This environ-
ment can potentially promote student-centered learning by using various technological devices 
that enable individual and collaborative learning (Hsu, 2011; Smeets & Mooij, 2001). Therefore 
there is a need for specific evaluation tools that capture these elements in the classroom. An ex-
ample for such a tool is the indicator which Blau (2012) developed for assessing teacher’s profes-
sional development in preparation for incorporating interactive whiteboards in schools. However, 
this tool was designed for evaluating the use of a single technological device and is inadequate 
when there are various devices being used. This article will present the Class Learning Interac-
tions – Observation tool (CLI-O) which is a framework for evaluating and measuring learning 
organization and interactions in an ICT environment using various technological devices. The 
paper demonstrates the use of the tool and some preliminary findings that can be produced from 
using CLI-O. 
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The Research Tool 
The Class Learning Interactions – Observation tool (CLI-O) was constructed in order to enable 
systematic observation of the components of ICT-based lessons in different dimensions: The 
structure of the lesson (i.e., the organization of learning in the lesson) and the nature of interac-
tions taking place between students and their teachers in an interactive ICT environment (see an 
example of the tool in Appendix A). These dimensions can contribute to the establishment of an 
innovative pedagogy, for example, by creating an environment which promotes 21st century skills 
such as student-centered autonomic and collaborative learning.  

These dimensions are measured in the CLI-O tool as following:  

A. Percentage of using ICT in an ICT-based learning environment: The percentage of 
using ICT was measured by measuring the times during which the teacher employs vari-
ous technological tools (interactive whiteboard and/or laptops) during the course of the 
lesson.  

B. Organization of learning in an ICT-based learning environment: The organization of 
learning was characterized by measuring the times during each observation in which the 
class worked as a whole, in groups/pairs or individually. The time it took to organize 
learning was also calculated. This included for example the time it took the students to set 
up the technological tools (such as the laptops) for learning. This measurement was done 
in order to assess the amount of time “wasted” during the lesson due to the use of tech-
nology. 

C. Nature of the interaction in an ICT-based learning environment: In order to under-
stand the nature of the interaction between the teachers and the students in ICT-based les-
sons, the interactive components of the lesson were measured in each lesson, as follows 
(based on Beauchamp & Kennewell, 2010): 

1. No interaction between the teacher and the students: The entire content of the les-
son is given by the teacher, who lectures and illustrates the learning material. The 
students usually view or read the text which the teacher presents using ICT tools and 
are not actively involved. 

2. Teacher-centered interaction: The entire structure of the lesson and most of its con-
tent are determined by the teacher. The students are asked questions that have a clear 
answer (such as an answer to an exercise in mathematics) and the interaction is there-
fore limited. The teacher uses this kind of interaction in order to teach facts and 
skills. 

3. Combined teacher and student-centered interaction: The entire structure of the 
lesson is determined by the teacher, but not all the contents. The teacher can initiate a 
discussion and take the students’ answers into account as well. However, the goal of 
the discussion will be to encourage the students to adopt the conventional viewpoint 
pertaining to a particular issue/concept/content. The teacher’s goal in this type of in-
teraction is to develop knowledge pertaining to concepts and processes. 

4. Student-centered interaction: The teacher and the students jointly contribute to the 
structure and content of the lesson. The purpose of the discussions in the lesson is to 
create diverse points of view, through in-depth understanding of concepts and proc-
esses. The teacher usually responds to the students’ sayings in a reflexive manner, 
with the aim of applying concepts and processes to different and diverse situations. 
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How CLI-O is Used 
An observer from the research team is trained to write a detailed description of a lesson he is ob-
serving on the CLI-O form (see Appendix A). The observer describes in detail each different ac-
tivity which takes place in the lesson (with and without technology). The observer also docu-
ments the duration (in minutes) of each activity. The CLI-O form is then analyzed and for each 
lesson there is a measure of the percentage of time in which a) technology was used, b) different 
models of learning organization were practiced, and c) different models of interactions were cre-
ated by the teacher (see Appendix B, Table 1). For example if the teacher gives an explanation to 
the class in a lecture form and the students are not actively involved then this activity will be 
scored as "no interaction". If the teacher asks the students to answer closed questions with one 
correct answer determined by the teacher, then this activity will be scored as "teacher centered". 
As opposed to that, if the students contribute to the lesson by preparing a small learning unit 
which they teach their peers, then this activity will be scored as "student centered" (see detailed 
examples in Appendix A).    

Described below is an example of the use of CLI-O in an evaluation research.  

Methodology 

The Research Sample 
The findings presented in the current paper summarize 21 systematic observations that were car-
ried out in classes in which ICT-based learning takes place by means of interactive whiteboards 
and laptops, during the 2011-2012 and the 2012-2013 school years. The observations were made 
in an elementary school in which ICT-based learning has been taking place for about five years. 
This is a science-oriented elementary school that is located in a small urban city in the south of 
the country. All parent classrooms in this school are equipped with an interactive whiteboard, and 
there are 90 laptops which serve the entire student population in the school. The teachers in 
whose classes the observations were made (n = 3) are skilled in use of the interactive whiteboard 
and the observations were made during the first and second years in which laptops were incorpo-
rated for teaching. Each teacher was followed for two years. It should be indicated that, in this 
school, ICT comprises an integral part of the school’s organizational culture and includes entry of 
attendance in the classes, sending electronic messages to the parents, and email communication 
between the school administration and the teachers. 

Data Analysis 
During the observation, the observer documented the course of the lesson in writing. The lesson 
was divided into time units for data processing, according to its various characteristics: those per-
taining to the percentage of time in which technology was used in the lesson, those related to the 
organization of learning in the lesson, and those pertaining to the nature of the interaction be-
tween the teacher and the students (see examples in Appendix A). These times were calculated 
separately for each of the analysis categories, in each of the observed lessons. The median that 
summarizes all observations data from all the lessons was then calculated for each of the charac-
teristics (see Appendix B, Table 1). The median was used in order to summarize the findings be-
cause this index is less sensitive to outliers (compared to the mean) and it was more appropriate 
since the sample size was relatively small and heterogeneous.  

The raw data from the observations were given to two researchers who are experts in ICT-based 
learning for analysis, in order to ensure agreement on the classification of the lesson contents into 
its different characteristics. A joint discussion was held after a preliminary analysis by each re-
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searcher separately, until they reached 100% agreement on the interpretation of the data in each 
of the above-mentioned characteristics. 

Findings 
Select findings that illustrate use of the CLI-O tool will be presented henceforth. An example of 
findings on the percentage of use of ICT during the lessons will be presented first: 

Use of ICT 
Observations made in nine lessons during the first year of using laptops (2011-2012) showed a 
median ICT use of up to 60% of the lesson time. It should be indicated that prolonged use of the 
CLI-O in these classes showed that after several years, the distinction in the duration of ICT use 
during the lesson diminished, and after four years, the teachers became more skilled in ICT-based 
learning environments and used the ICT tools for different needs during the entire lesson, such 
that documentation of a distinction between the time devoted to use of ICT and time in which 
learning without ICT takes place became less relevant.  

An example that refers to the measurement of the median percentage of the lesson time devoted 
to organization of learning in lessons which take place in an ICT-based environment between 
2011 and 2013 is presented below. 

Organization of learning 

 
Figure 1: Organization of learning in ICT-based lessons 

Figure 1 demonstrates that organization of learning during the 2011-2012 school year in the 11 
lessons which were observed is mainly traditional: the median of whole class learning was 54% 
of the lesson time, and the median of individual learning was 24% of the lesson time. It can fur-
ther be seen that up to 15% of the lesson time in half of the lessons is devoted to the organization 
of learning (taking laptops out and turning them on, etc., time during which learning does not ac-
tually occur). During the 2012-2013 school year, whole class learning time decreased, since in 
half of the lessons it occupied up to 43% of the time, and individual learning time increased (up 
to 41% of the lesson time in half of the lessons) and the time devoted to the organization of learn-
ing decreased. 
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Another example of CLI-O use refers to measurement of the median percentage of the lesson 
time devoted to learning interactions that take place in ICT-based lessons. Findings in this aspect 
in the 2011-2013 school years are presented below. 

Learning interactions in ICT-based lessons 

 
Figure 2: learning interactions between the teacher and the students in ICT-based lessons 

Figure 2 demonstrates that during the 2011-2012 school year, in half of the lessons, 52% of the 
lesson time was with a teacher-centered interaction and 14% was with no interaction. Further-
more, up to one quarter of the lesson time (23%) was with a combined teacher and student-
centered interaction. During the 2012-2013 school year there was greater emphasis on student-
centered learning (median of 24%) and a decrease in learning with no interaction (median of 9%).  

Summary of the Findings and Discussion 
Use of the CLI-O tool enables the collection of various data on the use of ICT tools in the lesson, 
organization of learning, and teacher-student interactions. In the school observed in the present 
study, a large part of the learning (in the 2011-2012 school year) was whole class learning, 
mainly frontal learning, and the teacher was at the focus of the lesson. The structure of the lesson 
and most of its contents were determined by the teacher. The interaction between the teacher and 
the students was limited and in most of the lessons there was little room for the students’ contri-
bution. Analysis of the observations using the CLI-O tool demonstrates the “technological para-
dox”, which refers to teachers who use innovative ICT tools but implement them using traditional 
pedagogy (Forkosh-Baruch et al., 2012). It should be indicated that the findings were submitted 
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to the school principal after the 2011-2012 school year, and she decided that her pedagogical 
goals for the 2012-2013 school year were to promote individual learning using laptops. She there-
fore instructed the teaching staff to prepare lessons that include components of individual learn-
ing as well as group and collaborative tasks. These tasks focused on students' interests and in-
cluded individual research projects and group presentations. The findings indicate that these 
trends were indeed expressed in the lessons of the teachers whom we observed. Greater emphasis 
was given to student-centered learning and less to teacher-centered learning and the organization 
of learning demonstrated an increase in the frequency of individual learning. The school also ac-
quired skills in operating ICT tools, such that a greater percentage of the lesson time was utilized 
for learning. 

Nonetheless, with reference to the different developmental models mentioned above, it seems that 
in most cases the teachers, even in the second year of the study, are found between the first and 
the second stage, as detailed in the models. Some carry out traditional actions using innovative 
means and some attempt to turn the students into active learners, as demonstrated by the CLI-O 
tool. It can be assumed that continued use of laptops in the lessons may promote aspects related to 
the impartation of skills necessary for the 21st century, such as: collaborative learning (Marsh, 
Taylor, & Holoviak, 2008) and the promotion of an autonomous learner (David, 2007; Kleiger, 
Ben-Hur, & Bar-Yosef , 2008; Levin & Wadmany, 2006; Manny-Ikan, Berger-Tikochinski, 
Beeri, & Efrati, 2011; Rockman, 2006). 

Conclusion and Future Work 
The findings obtained via the CLI-O tool indicate the different interactions that take place be-
tween the teacher and the students in ICT-based learning environments and their change over 
time. Use of CLI-O in conjunction with theory enables teachers, teacher educators, and research-
ers to implement ICT in teaching as a process of building a new pedagogy tailored to the needs of 
the 21st century. Therefore CLI-O can also be used as a training tool for teachers starting to teach 
in an ICT environment on their way of becoming a 21st century teacher.   

There is a need for future research using CLI-O in larger samples of classrooms using ICT 
alongside traditional classrooms not using ICT. Further research could contribute to deeper un-
derstanding of the learning organization and interactions taking place at different settings of ICT 
learning environments (e.g., different age groups and subject matters). These findings could be 
compared to the learning organization and interactions taking place in traditional classrooms in 
order to define the contribution of ICT to learning in these aspects.  
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Appendix A: Examples of Using the CLI-O Tool 
Observation No. _____  Teacher’s name: _____  Date: _____  Subject: _____  Number of students: _____  Grade: ______ 

Beginning of the lesson at time: _____ End of the lesson at time: _____  

Instructions for the observer: 

1. All the activities taking place in the classroom should be documented in detail. 
2. Transition between activities (i.e., transferring to a new line in the table) will be made in the following cases: change in the nature 

of the organization of learning, change in the interaction, and change in the nature of learning with/without ICT. 
3. Please make sure to document the times of the beginning and end of the lesson. 
 

Activities 
in the 
lesson 

Activity 
with 
ICT 

(time in 
minutes 

Activity 
without 

ICT 
(time in 
minutes) 

Organization 
of the learn-
ing (whole 

class, group, 
individual) 

Description of the activities of the teacher and the 
students 

Activities carried 
out using ICT and 

using tools … 
what ICT tools 
are being used? 
What activity is 

being performed? 

Coding of 
the interac-
tion (after 

the observa-
tion) 

Example 1 5 min-
utes 

 Whole class Opening – teacher’s explanation of fractions, with entry 
into a learning site for illustration of the material 

Interactive white-
board, entry into 
the learning site 
and reading from a 
presentation 

No interaction 

 13 min-
utes 

 Whole class From a science lesson, 6th grade: A student approaches 
the teacher’s computer and using the mouse completes 
words in a section out of a store of words: “The heat 
emitted from burning … warms the water and they turn 
into …” 

When pressing the wrong answer, the correct answer 
appears. 

Use of an interac-
tive whiteboard 

Teacher-
centered 

 



 

Activities 
in the 
lesson 

Activity 
with 
ICT 

(time in 
minutes 

Activity 
without 

ICT 
(time in 
minutes) 

Organization 
of the learn-
ing (whole 

class, group, 
individual) 

Description of the activities of the teacher and the 
students 

Activities carried 
out using ICT and 

using tools … 
what ICT tools 
are being used? 
What activity is 

being performed? 

Coding of 
the interac-
tion (after 

the observa-
tion) 

  9 minutes Individual 
work 

From a geography lesson, 8th grade: A team of stu-
dents hand out work sheets which they prepared for the 
class (a quiz on the quality of the environment, arranged 
according to the alphabet, for a given statement). 

The students from the work team pass between the rest 
of the students and examine their answers and give clues 
when the students have difficulties. Note: The work 
sheets are based on a presentation which the team of 
students prepared and presented to the class in the les-
son. 

 Student-
centered 

 3 min-
utes 

 Whole class  From a geography lesson, 8th grade: The teacher con-
tinues with explanations on the strata (of the earth) of 
each of the parts, in collaboration with the students, and 
presents examples. Concomitantly she asks whether the 
students felt the earthquake and a conversation arises 
among the students, and in this context she asks whether 
the earthquake is an external or an internal process and 
asks the students to explain what happens during an 
earthquake. One of the students explains and the others 
help him when he does not remember a concept (such as 
tectonic plates). 

 Combined 
teacher and 
student-
centered 

 



 

Activities 
in the 
lesson 

Activity 
with 
ICT 

(time in 
minutes 

Activity 
without 

ICT 
(time in 
minutes) 

Organization 
of the learn-
ing (whole 

class, group, 
individual) 

Description of the activities of the teacher and the 
students 

Activities carried 
out using ICT and 

using tools … 
what ICT tools 
are being used? 
What activity is 

being performed? 

Coding of 
the interac-
tion (after 

the observa-
tion) 

 5 min-
utes 

 Group work From a geography lesson, 9th grade: The students are 
working with their personal computers. The class is di-
vided into groups of 5 students which are working on 
collaborative software on the internet called Cortex. The 
students in each group are asked to express their 
opinions on a subject from the learning material and also 
to comment on their peers' opinion. All the group mem-
bers can see all the comments and a collaborative 
document is created. 

Use of personal 
computers 

Student-
centered 

 

 

 

 



 

 

Appendix B  

Table 1: Examples of Summarized Analysis Using the CLI-O Tool 

Organization of learning  Learning interactions in ICT-based lessons  

% Time 
With No 
Learning 

% Indi-
vidual 

Learning 
% Group 
Learning 

% Whole 
Class 

Learning  
% No In-
teraction 

% Teacher 
Centered 

% Teacher 
and Student 

Centered 
% Student 
Centered 

Lesson 
number 

14% 43% 0% 43%  32% 13% 0% 55% 1 

15% 26% 0% 59%  6% 51% 0% 43% 2 

25% 15% 0% 60%  11% 61% 28% 0% 3 

10% 78% 0% 13%  0% 100% 0% 0% 4 

15% 41% 0% 43%  18% 10% 56% 15% 5 

11% 0% 47% 42%  15% 0% 18% 68% 6 

13% 36% 0% 51%  0% 81% 19% 0% 7 

0% 47% 0% 53%  3% 88% 9% 0% 8 

4% 42% 19% 35%  15% 52% 0% 33% 9 

5% 56% 0% 40%  7% 12% 0% 80% 10 

12% 41% 0% 43%  9% 51% 5% 24% median 
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