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ABSTRACT 
Aim/Purpose The increasingly growing number of  virtual high schools around the world has 

engendered new modes for teaching and learning and a promising area of  re-
search. While research in this emerging field has mostly taken a comparative lens 
that highlights differences between traditional modes of  teaching and online 
teaching, research on high school students’ and teachers’ perspectives has re-
mained dearth. 

Background This study identifies students’ and teachers’ perceptions of  their learning and 
teaching advanced level mathematics and/or physics in the first Israeli virtual high 
school (VHS), which was launched five years ago.   

Methodology A survey of  41 questions was disseminated to the first graduating cohort of  86 
Grade-12 students as well as to 22 VHS teachers. Additional data sources include 
students’ essays on what it means to be a student in a VHS and field notes from a 
pedagogical development day.  

Contribution The purpose of  this study is to highlight the workings of  the Israeli VHS and in 
particular its important building blocks that include a teacher-tutor model, an on-
going gauging of  students’ work through a Learning Management System (LMS), 
and a continual teacher-developer interaction for the purpose of  developing cut-
ting-edge, technology-based course content.  

Findings Given the unique features of  the Israeli VHS, both teachers and students report 
on feelings of  unit pride, motivation, and investment in teaching and learning in 
the VHS.  
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Recommendation  
for Practitioners 

The Israeli VHS uses a combination of  a teacher-tutor format, together with 
tools for gauging students’ work and ongoing interaction between the teachers 
and the course content designers. Such a context creates new, fertile ground for 
technology-based, fully online teaching and learning of  school mathematics and 
physics that may contribute to alleviating the problem of  decreasing numbers of  
learners who are interested in taking advanced-level courses.     

Recommendation  
for Researchers  

Further exploration of  aspects for improvement in the teaching model of  the 
VHS, its design, and its support system and for finding out factors that impact 
attrition lay down important research trajectories that have not yet been trodden. 

Impact on Society Issues of  equity and the democratization of  learning of  advanced STEM subjects 
are now possible to be seriously considered in a principled manner within the 
context of  the VHS. 

Future Research Future research may focus on the affordances, possibilities, and limitations of  
learning within a VHS to ensure a more robust process that will allow more stu-
dents to learn advanced mathematics and physics.  

Keywords virtual high school, teachers’ perspectives, students’ perspectives, mathematics, 
physics 

INTRODUCTION 

VIRTUAL LEARNING 
The term virtual learning environment has been used interchangeably with terms such as distance 
education, e-learning, and web-based instruction (Rice, 2006). For the purposes of  this paper and to 
reflect a current perception of  what virtual learning environment is, we draw on the definitions of  
Crean Davis, Gaines, Paul, and Rukobo (2014), Rice (2006), and Schlosser and Simonson (2002) to 
define a virtual learning environment as a system that provides technology-mediated information spac-
es; facilitates synchronous and asynchronous teacher-student and student-student interaction that is 
independent of  geographical proximity; harnesses pedagogically rich teaching approaches; and promotes 
state-wide or district-wide curricula through ongoing tests, homework, and evaluation and assessment 
of  students’ progress. Given the multifarious aspects of  this definition, we use the term virtual learning 
environment as a referent of  more recently developed technological learning systems rather than as a 
reflection of  how online programs looked like a quarter of  a century ago. Looking back, it is im-
portant to note that the first online programs were launched about twenty-five years ago in the Unit-
ed States (Watson, Murin, Vashaw, Gemin, & Rapp, 2011) and in Canada (Barbour, 2011). To date, 
there are about 200,000 students in Canada (Murphy, Rodríguez-Manzanares, & Barbour, 2011) and 
700,000 students in the US who learn in different virtual environments (Picciano, Seaman, Shea, & 
Swan, 2012). 

Research that focuses on online programs highlights several possibilities and limitations that are ex-
perienced in virtual learning environments. For example, it was found that learners in virtual envi-
ronments have higher levels of  motivation (Barbour, 2011; Tunison & Noonan, 2001), and that such 
environments generate wider accessibility for learning (Hughes, McLeod, Brown, Maeda, & Choi, 
2007), provide quality-learning environments, improve learning skills (Clark & Berge, 2003), and ena-
ble interaction with other students and teachers who are located in distant geographical areas (Bar-
bour, 2008). Some of  the limitations identified in the literature concern the overwhelming amount of  
work required from the students, limited interaction with other students (Blau & Barak, 2009), and 
technical problems (Barbour, 2008). In comparative research that looked into students’ perspectives 
in traditional versus virtual environments, it was found that students who learn in virtual environ-
ments are more satisfied with their learning experience (Summers, Waigandt & Wittaker, 2005), ob-
tain higher academic achievements, and receive higher teacher support (Hughes et al., 2007). Howev-
er, other research found opposite results indicating that there are no significant differences in learn-
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ers’ satisfaction between students who learn in virtual environments versus students who learn in 
traditional settings (Cavanaugh, Gillan, Kromrey, Hess, & Blomeyer, 2004; Rivera & Rice, 2002; Un-
gerleider & Burns, 2003) thus indicating inconclusive findings. Given these findings and with the ex-
ponentially increasing numbers of  virtual learning programs worldwide, the extent of  research that 
focuses on learning in virtual K-12 environments remains dearth (Barbour, 2010). It is not surprising 
then that there are repeated calls for continued research in virtual K-12 learning programs in general 
(Barbour, Siko & Simuel-Everage, 2013) and in high school programs in particular (Barbour, 2017; 
Rice, 2006). The purpose of  this paper is to contribute to the field of  virtual learning by providing a 
snapshot of  students’ as well as teachers’ perceptions of  their experience in the first Israeli virtual 
high school that offers features which include the teacher-tutor format that, as far as we know, is 
unique to the Israeli VHS; the LMS, which is required in light of  the fact that the courses are fully on 
line, and a continual interaction between developers and course teachers to identify technological and 
pedagogical tools that can be introduced into the environment to more efficiently and effectively 
teach and learn mathematical and/or physics concepts.  

ISRAEL’S FIRST VIRTUAL H IGH SCHOOL 
In September 2012, the Center for Educational Technology (CET) together with the Trump Founda-
tion and the Israeli Ministry of  Education launched the first VHS in Israel. The purpose of  the VHS 
was to address the problem of  alarmingly decreasing numbers of  students who opt for advanced 
level mathematics and physics classes. The VHS was set to make advanced courses in mathematics 
and physics available to students in peripheral areas where schools could not provide these classes 
because of  shortage of  qualified teachers. In addition, the VHS was set up to make these courses 
available to students in schools that could not form a large enough class to justify opening advanced 
courses at school. To date, the Israeli VHS offers advanced courses in mathematics, physics, and civic 
studies. The unique model of  the VHS is that of  a fully online platform, which essentially means that 
there are no face-to-face meetings and that all communication modes between the teachers and the 
students are situated within the virtual environment. The fully online program is free of  space-related 
constraints—as such, students can access the course content anytime, anywhere. This paper focuses 
on the Israeli VHS teachers’ and students’ perceptions of  their experience. Specifically, the research 
questions, discussed in later sections, are aimed at shedding light on how students and teachers expe-
rience the unique teacher-tutor format, the LMS, and the technological tools available through the 
VHS to the teachers and students. 

The first cohort of  the Israeli VHS graduated in the summer of  2015. The graphs in Figures 1 to 3 
reflect the growth and development of  the VHS. Figure 1 shows the number of  participating home 
schools that had students enrolled in the VHS. (In this paper, this term home schools refers to the high 
schools where the students attend regular classes) Figure 2 reflects the number of  classes in the VHS 
in the first four years of  its operation. Figure 3 points to the number of  students who studied in the 
VHS. 
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Figure 1: Number of  participating home schools 

Figure 1 indicates the growing number of  participating home schools starting at 29 in 2012 when the 
VHS was launched and reaching 129 within the first four years of  the school’s operation.  

 
Figure 2: Number of classes in the Israeli VHS 

Figure 2 demonstrates the number of  classes that started off  with six in 2012 and got to 36 within 
the school’s first four years of  operation.  
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Figure 3: Number of students in the Israeli VHS 

Figure 3 illustrates the increasing number of  students enrolled in the VHS starting off  with about 
100 students in its first year and reaching about 800 students in its fourth year.  

In order to better understand how the VHS courses are incorporated in the students’ high school 
schedule, we will next describe its structure and design. In mathematics, for example, the model em-
ployed in the Israeli VHS is comprised of  five to six synchronous lessons with a teacher of  a class 
that has about 27 students from different schools across Israel. In addition to these weekly six hours 
of  synchronous lessons, each student also logs on for two to three hours of  virtual tutoring that 
takes place in groups of  up to four students. Each tutoring group works with a university student 
who majors in a STEM-related field. Each student is also expected to electronically submit home-
work assignments, quizzes, and tests. The learning environment in the Israeli VHS provides content 
that is highly interactive and rich with media. Feedback is almost always instantaneous and ongoing 
support to ensure accommodation to emerging needs is always available.  

During the synchronous classes, the students sit in their respective home school, in front of  comput-
ers. Other students in the same school who are also enrolled to the VHS may also be present in the 
room sitting at their own computer. During the online class, the teacher uses videos, PowerPoint 
presentations, and other digital tools and applications such as a white screen (see Figure 4)—an inter-
active tool where the students and the teacher write on a writing pad that translates the content onto 
the screen.  
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Figure 4: White screen 

Figure 4. The students and the teacher use the white screen to share ideas and discuss them. 

The use of  dynamic software and simulation tools allows for interactive construction and visualiza-
tion of  concepts in mathematics and physics. This includes tools that allow for a manipulation of  
geometric shapes as is seen in Figure 5. Both the teacher and the students continually use the availa-
ble software, features, and applications as they engage in dynamic and visual representations of  con-
cepts and configurations in mathematics and physics. In addition to the above-mentioned tools, the 
VHS platform also includes features that are oriented toward the facilitation of  teacher-student, and 
student-student interaction. The polling feature and the chat feature, for example, provide a sense of  
democratization in the learning process, as they yield an opportunity for all participating students to 
interact, thus eliminating issues related to turn-taking as well as allowing all students to initiate and 
respond to emerging queries. Specifically, the use of  these features disrupts the Initiation, Response, 
Evaluation model of  interaction and classroom discourse (Cazden, 2001) that is prevalent in tradi-
tional classrooms where the teacher initiates the question, the student responds, and the teacher eval-
uates the response. Furthermore, unlike traditional settings, where teacher-student interaction is visi-
ble and audible for all, the VHS chat feature allows student-teacher interaction that is private. Alter-
natively, this same feature allows students to interact with others in the class without interrupting the 
lesson. This may take place when a student consults with other students during the lesson. In a simi-
lar vein, the polling feature allows for a quick gathering of  students’ input. This feature can provide 
an indication to the teacher of  how well the students understood material presented and taught pre-
viously.  
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Figure 5: Dynamic software 

Figure 5. The use of  animated software that makes it possible to provide accurate construction and 
manipulation of  geometric shapes  

In addition to the above-mentioned tools and features that the VHS platform provides, there is also 
an integrated camera that allows the teacher and the students to see each other in a small frame in the 
corner of  the screen. The student has a microphone that remains mute during the lesson unless the 
student speaks, asks or answers a question, takes part in a discussion, and so on. Importantly, one of  
the most distinguished aspects of  the Israeli VHS is its transparency in teaching as all the classes are 
recorded and kept in an online repository. This online repository is open for all teachers, students, 
and tutors to listen to and view previously recorded lessons. Over and above, this transparency en-
courages a culture of  collaboration and teamwork among and between teachers and tutors. In addi-
tion to the affordances embedded in the online repository of  recorded lessons, teachers and tutors 
keep an online journal where they add their insights, queries, dilemmas, and teaching and pedagogical 
tips after each lesson thus creating and fostering a community of  practice (Wenger, 1998).  

METHODOLOGY 

PARTICIPANTS 
Eighty-six Grade-12 students who took advanced level mathematics and/or physics in the VHS in 
2015 participated in the research. Forty-one were females; forty-five were males. Among the 86 stu-
dents, 50 began their studies at the VHS in September 2012, which means they attended the VHS for 
three full school years. The rest had one or two years of  learning experience within the VHS. The 
study also included 22 teachers (ten mathematics teachers and 12 physics teachers) that teach ad-
vanced-level mathematics or physics in the VHS.  

In regard to the demographics, the VHS services a population of  students that comes from diverse 
cultural and ethnic backgrounds. The student population comprised of  79% Jewish students, 8% 
Arab students, 3% Druze students, and 10% Bedouin students. Figure 6 reflects the students’ home 
schools, which in Israel are arranged according to ethnic and religious sectors.  
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Figure 6: The VHS students according to sector 

In regard to the different educational sectors that are highly diverse and disparate in Israel, Figure 6 
reveals that whereas 53% of  the students come from state-religious Jewish schools, 15% from State-
Secular Jewish schools, and 11% from Orthodox Jewish schools, 21% of  the students come from the 
different Arab sectors.  

In addition, students enrolled in the VHS come from diverse geographical areas as shown in Figure 
7. 

 
Figure 7: Geographical demographics 

Figure 7: The VHS has students from all over Israel. Notably, about 50% of  the student population 
comes from the north, south, periphery, and other areas in Israel. 

In regard to the diversified socioeconomic background of  the VHS students, it is important to note 
that the VHS has maintained a balanced distribution of  high, middle, and low socioeconomic status 
(SES) levels that reflected the distribution in the general public as shown in Figure 8.   
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Figure 8: VHS students according to their family’s socioeconomic status (SES) 

We now turn to the research questions attended to for the purpose of  this paper. 

RESEARCH QUESTIONS 
This paper brings forth an extensive and ongoing research that is conducted on the teaching and 
learning in the Israeli VHS. Specifically, it focuses on several research questions pertaining to stu-
dents’ and teachers’ perceptions of  the VHS and describes the tools that were used to collect the 
data. The following questions were formulated:  

1) What are the students’ perceptions about virtual learning in general and the virtual high 
school in particular? 

2) What context-specific aspects do students highlight in their experience of  the VHS and tra-
ditional learning environments?  

3) What are the teachers’ perceptions of  their experiences in the VHS? 
4) What are the teachers’ perceptions of  the affordances and challenges occasioned in the 

VHS? 

RESEARCH TOOLS AND DATA ANALYSIS 

Students’ perspectives data collection 
A variety of  tools were used to collect data that will reflect the students’ perception of  their experi-
ences of  the VHS. Data were collected through a questionnaire, student essays, and SWOT (ex-
plained in a later section). The survey questions were developed by the Research and Analysis Unit in 
the CET. The questions were formulated to collect students’ and teachers’ perceptions of  the teach-
er-tutor format, the features of  the LMS, and the teaching and learning tools available through the 
platform used by the VHS. The questionnaire was posted in Google Docs. It had 41 questions. Thir-
ty-eight of  the items in the survey were 5-point Likert-scale questions (1 indicating Strongly Disa-
gree, 5 indicating Strongly Agree); three were open-ended questions. The Likert-scale questions fo-
cused on a wide range of  aspects related to learning in a virtual environment in general and in the 
VHS in particular. Questions included reference to the year the student began his or her studies in 
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the VHS, the class they took, the experience of  learning in the VHS, aspects of  the different available 
tools and modes of  teaching, and their contribution to learning. 

The three open-ended questions were the following: 

1) Looking back at your school years in the VHS, please note what things you were most 
pleased with.  

2) Please note the things you would like to see changed in the VHS. These can be recommen-
dations to the VHS team as to the general treatment of  students, the virtual meetings with 
the teacher, the tutoring, the homework, or any other aspect that you think is relevant. 

3) Some think that face-to-face learning is preferable to virtual learning in preparing students 
for the future. Others believe that virtual learning is necessary to prepare students for the job 
market. What is your opinion? 

The combination of  Likert-type questions and open-ended questions was aimed to garner deeper 
insights about learning in the VHS from the students’ perspectives. As is acceptable in studies that 
rely on qualitative and quantitative analyses of  data, the students’ responses to the Likert-type ques-
tions were analyzed with descriptive statistics. The responses to the open-ended questions were ana-
lyzed using inductive analysis in order to identify key themes (Patton, 2002) and typical patterns 
(Bogdan & Biklen, 1982).    

Students’ essays on what it means to be a virtual student in a VHS were another data source. Students 
were encouraged to share their experience of  learning in the VHS and their thoughts of  the differ-
ences between virtual learning and face-to-face learning. Eight essays were submitted and analyzed.  

In addition, data included fully recorded synchronous lessons from the VHS repository of  lessons. 
As noted before, the lessons in the VHS are recorded and are readily available to the VHS students as 
well as teachers and tutors. Furthermore, all homework assignments, solutions to the exams, and stu-
dents’ tests are scanned and kept in the repository so that they are readily available to the students’ 
teacher at any given moment. This repository of  data is conducive to our efforts in better under-
standing the experiences of  students and teachers in the VHS.  

In order to make sense of  the data, we employed the SWOT analysis framework of  Strengths, Weak-
nesses, Opportunities, and Threats. Historically, the SWOT analysis was put together in the second 
half  of  the 20th century by a group of  researchers in the Harvard Business School (Chermack & 
Kasshanna, 2007) and has been since used as a research tool in various contexts (e.g., Westhues, 
Lafrance, & Schmidt, 2001). We imported the SWOT analysis framework for the purpose of  this 
study in order to construct a legible picture of  what the VHS offers and how it is experienced. 

Teachers’ perspectives data collection 
A variety of  both quantitative and qualitative tools were used to compile data on teachers’ perspec-
tives about their teaching in the VHS. A questionnaire that comprised 45 Likert-type questions and 
10 open-ended questions was administered to the teachers through email. Globally, the questionnaire 
aimed to explore the teachers’ perspectives on a variety of  aspects associated with online teaching in 
general and with teaching in the VHS in particular. The closed-ended questions mostly pertained to 
the extent of  utilization of  the tools and features available to the teachers in the VHS, as well as to 
general details about the teacher’s seniority and number of  years teaching, his or her process of  be-
coming an online teacher, their use of  teaching tools and techniques, and their perspectives on the 
virtual infrastructure and the VHS’s model of  instruction. Additional sources of  data such as field 
notes collected throughout the years of  operation of  the VHS, as well as notes from the end-of-year 
pedagogical development day were also included. Similar to the students’ perspectives, recurrent 
themes emerging from the qualitative data were organized using the SWOT analysis framework.  
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Some open-ended questions that were given to the teachers included: 

1) From your point of  view, what was particularly successful this year?  
2) What was particularly difficult this year? 
3) What helps you advance the students? 
4) What teaching techniques and tools are missing in your instructional field? 
5) Do you attempt to increase your students’ motivation and to improve their confidence in 

being able to succeed? If  so, in what ways do you act to accomplish these goals? 

RESULTS AND DISCUSSION  

STUDENTS’ PERSPECTIVES 
The questionnaire included several topics that could provide some insights as to what students 
thought about the subject they chose to learn in the VHS, the teaching and learning process, their 
academic achievements in the VHS, the usefulness of  the learning tools in the VHS, and the content 
of  the subject learned. In light of  the extent of  the questionnaire, we chose to focus on selected 
statements in each of  the topics. The selection of  the statements was done to provide more insights 
about the teaching and learning model employed in the VHS as they were perceived by the students. 
Students’ positions were collected through a five-point Likert-type scale (from 1=strongly disagree to 
5=strongly agree). Table 1 illustrates students’ perspectives about the instructional resources in the 
VHS while Table 2 shows the extent of  usefulness students attribute to the available teaching and 
learning tools in the VHS. Table 3 illustrates students’ general perceptions about learning in a virtual 
environment.  

Table 1 shows that while the majority of  students reported that the VHS prepared them well for the 
advanced level mathematics and/or physics matriculation exams and that they understood the con-
tent taught by the teacher, 26% and 33%, respectively, did not think the course they took prepared 
them well for the matriculation exam or that they understood the content taught by the teacher. In-
terestingly, the tutoring sessions was especially appreciated in helping students understand material 
and address difficulties because the percentage of  students who expressed some level of  dissatisfac-
tion in relation to learning with the teacher decreased to about 15%. This finding indicates that the 
unique structure in the VHS of  working with tutors is effective in providing the support students 
need in learning in the VHS as it mitigates difficulties students may experience understanding the 
content when they learn with the teacher in the larger group. In regard to homework, the question 
pertaining to the efficacy of  homework in improving achievement had a comparatively lower average 
agreement rate of  3.62. In fact, while about 60% of  the students reported that they thought home-
work helped them better understand the material at hand, 40% of  the students believed it did not. As 
well, the question pertaining to garnering a meaningful experience from learning with students from 
all over Israel had an average agreement of  3.52. That is, 47% of  the students did not believe they 
benefited from learning with students from other locations. These results may indicate that there is a 
need to attend to the contribution of  homework to the learning of  advanced mathematics and phys-
ics in the VHS and to the added value in forging student-student connections within the VHS. We 
now turn to the students’ perceptions of  the available tools in the VHS as shown in Table 2. 
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Table 1. Students’ Likert-type rating of  their perceptions of  the teaching and learning  
in the VHS (n=86) (Numbers in the top row indicate Likert scale response) 

Statement 1 2 3 4 5 Mean 
Standard 
Devia-

tion 

The VHS prepared me well for 
the matriculation exam 0 4 19 35 28 4.01 0.86 

I understood the content taught 
by the teacher 1 8 20 34 23 3.81 0.98 

Tutoring helped me to better 
understand the material at hand 1 4 9 22 50 4.35 0.93 

Tutoring addressed the difficul-
ties I was experiencing 2 4 7 28 45 4.28 0.97 

Homework in the VHS is treat-
ed more seriously than in tradi-

tional classes 
7 6 13 25 35 3.87 1.25 

Homework helped me better 
understand the material at hand 
and improve my achievements* 

5 8 21 31 20 3.62 1.12 

Learning with students from 
other locations in Israel was a 

meaningful experience for me* 
6 14 20 20 25 3.52 1.27 

*n=85 

Table 2. Students’ Likert-type rating of  their perceptions of  the available tools in the VHS 
(n=85) (Numbers in the top row indicate Likert scale response) 

Statement 1 2 3 4 5 Mean Standard 
Deviation 

PowerPoint Presentations 1 4 16 38 26 3.99 0.89 

Recorded lessons 9 14 13 23 26 3.51 1.36 

Geogebra and dynamic 
simulations 11 21 30 14 9 2.87 1.16 

Writing and speaking tools in 
the synchronic environment 

(chat, voting, writing) 
2 2 20 29 32 4.02 0.96 

Virtual labs (for students of 
physics)* 2 5 8 11 11 3.65 1.21 

*n=37 as this question applied only to those who took physics in the VHS 

Table 2 shows that, overall, the students felt that the available tools in the VHS helped them learn the 
advanced mathematics and physics. Note specifically the 75% and the 72% of  students who reported 
that the PowerPoint presentations and the available tools of  interaction, respectively, were perceived 
as contributing to their experience learning in the VHS. While students note that they learned most 
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from the PowerPoint presentations, the results reveal that fewer students (58%) took advantage of  
the recorded lessons accumulated in the repository. This may indicate a need to demonstrate the po-
tential benefits of  using the repository to remind students of  this available tool and how they may 
use it. Notably, the difference in the efficient use of  dynamic simulations such as Geogebra and vir-
tual labs can be attributed to between-teachers’ differences in teaching styles. This is an important 
finding as more attention needs to be put in providing guidance and support to the VHS teachers to 
increase the utilization of  the dynamic tools that the platform offers. The contribution of  the inter-
active tools available in the VHS indicates a cohesive cluster of  satisfied students who see these tools 
are effective in contributing to their learning in the VHS.  

Table 3. Students’ Likert-type rating of  their perceptions of  learning in the VHS (n=86) 
(Numbers in the top row indicate Likert scale response) 

Statement 1 2 3 4 5 Mean 
Standard 
Devia-

tion 

If I had a chance, I would pre-
fer to learn the subject at my 

home school 
8 13 18 25 22 3.47 1.28 

If I had a chance, I would learn 
more subjects in the VHS 15 23 19 13 16 2.91 1.37 

While learning in the VHS, I 
have acquired skills that are vital 

for the job market* 
3 7 29 29 17 3.59 1.02 

I will encourage others to take a 
course at the VHS* 4 9 17 24 31 3.81 1.18 

I recommend every high school 
student takes a course at the 

VHS* 
6 19 24 15 21 3.31 1.26 

I am pleased with my joining 
the VHS 3 4 17 25 37 4.03 1.07 

*n=85 

Table 3 reveals students’ perceptions of  learning in the VHS. While the majority (72%) of  the stu-
dents expressed satisfaction with studying in the VHS, 46% of  them wished they could take the 
course in their respective home schools. Indeed, while 33% of  the students expressed interest in tak-
ing another course in the VHS, the majority of  them (67%) reported that given a chance, they would 
not take another course at the VHS. Specifically, we noted a wider span of  students’ responses in the 
questions relating to their choice of  learning in the VHS or recommending it to others. Whereas 64% 
of  the students reported that they would encourage others to take courses at the VHS, only 42% 
noted they would recommend everyone (italics added) take courses in the VHS. This may indicate an 
interesting phenomenon as the latter specifically relates the possibility of  having every (italics added) 
student take a course at the VHS. In regard to applying skills beyond the purposes of  the courses 
taken in the VHS, students were divided in almost in half. One half  of  the students noted that they 
have learned skills they deemed useful for the job market; however, the other half  noted that they did 
not deem the skills they have acquired in the VHS as essential for their future careers. These results 
may indicate some potential challenges with students maximizing a somewhat new, unfamiliar learn-
ing environment. Further research may shed light on these challenges and potentially help identify 
additional supporting mechanisms that students may need.   
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Table 4. Students’ Likert-type rating of  their level of  satisfaction in the VHS (n=86)  
(Numbers in the top row indicate Likert scale response) 

Statement 1 2 3 4 5 Mean Standard 
Deviation 

I am pleased with my achieve-
ments in the subject I chose to 

learn in the VHS 
3 5 21 30 27 3.85 1.05 

I think I can do well on the ma-
triculation exam in the subject I 

chose 
0 3 15 42 26 4.06 0.79 

My achievements in the VHS 
reflect my utmost efforts 5 15 25 22 19 3.41 1.18 

 
Table 4 demonstrates students’ levels of  satisfaction of  their achievements in the VHS, their expecta-
tions of  succeeding in the matriculation examination in advanced level mathematics and physics, and 
their perceptions of  maximizing learning in the VHS. While the majority of  students report a high 
satisfaction with the VHS, some report that their level of  satisfaction is not maximized. That being 
said, overall, students’ expectations to succeed in the matriculation examinations are high. It seems 
that the diverse answers can be further explored through garnering additional input from the stu-
dents that may shed light onto the factors that may hinder their satisfaction of  the subject they chose 
to learn in the VHS.  

To corroborate our understanding of  students’ perspectives of  the VHS, an analysis was conducted 
of  students’ essays and their responses to the following two open-ended questions:  

1) Looking back at your school years in the VHS, please note what things you were most 
pleased with.  

2) Please note the things you would like to see changed in the VHS. These can be recommen-
dations to the VHS team as to the general treatment of  students, the virtual meetings with 
the teacher, the tutoring, the homework, or any other aspect that you think of. 

Students’ responses were categorized into the SWOT framework. We then noticed that each of  these 
categories generated three subcategories. Table 5 shows the different categories and provides state-
ments from students’ input.  

Table 5 demonstrates what strengths and opportunities versus weaknesses and threats the students 
attribute to learning in the VHS. In regard to the open-ended question, recurring themes that were 
framed as strengths and opportunities pertain to the high quality of  teaching in the advanced-level 
mathematics and physics taught in the VHS, the advanced technology that the platform offered in 
learning the advanced-level courses, and the sense of  the collective unit pride the students felt by 
attribution. In identifying recurring themes that pertain to weaknesses and threats, three main themes 
emerged. One was the issue of  homework—heavy load and technical problems in submitting them 
electronically on a regular basis—the other was the challenge of  using digital technology for long 
stretches of  time, and the third the lack of  school support and technological problems that were 
caused due to inadequate equipment. We find that these findings add important insights as to the 
VHS context-dependent challenges to be addressed and the affordances to be fostered.   
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Table 5: Analysis of  students’ written input using the SWOT model 

Category Statement 

 
 

Strengths and 
Opportunities 

The quality of 
the teaching staff 
(teacher and tu-
tor) and teaching 

practices 

 The teacher taught us in a way that makes it difficult 
to forget even after graduation, which allows us to un-
derstand everything in depth. The tutor was phenom-
enal. The way solutions were explained and the in-
vestment in making sure we do well and the solutions 
of exercises in addition to those presented in the les-
son. 

 Learning in small groups so that you get personalized 
attention, taking homework seriously and giving con-
structive and to-the-point feedback on your home-
work 

Technology and 
teaching materi-

als 

 No matter where you are, you can log on and simply 
attend the class even when you are sick at home or on 
a trip (with a laptop), and the lessons are recorded so 
that you can make up for missed material or refresh 
your knowledge 

 The use of advanced programs, like Geogebra, that 
help in better understanding the material 

Unit pride 

 The opportunity to get to know amazing teachers and 
new friends that I would have never met were it not 
for the course at the VHS 

 I am most pleased with the exposure to scientific envi-
ronment that my home school does not provide 

 
 

Weaknesses and 
Threats 

Homework 
(heavy load, 

technical difficul-
ties uploading 

assignments elec-
tronically 

 The way we had to submit homework was very frus-
trating. Each exercise had to be written in an orderly 
manner, scanned, and submitted with so many tech-
nical problems in the process 

The management 
of the lesson and 

the tutorial 

 I wish the lessons were more to the point so that stu-
dents would be fully engaged because it’s very easy to 
lose your concentration when you sit at the computer 

Technology and 
the learning envi-

ronment 

 Put more emphasis on the responsibility schools have 
to provide an adequate learning environment such as 
computers and quiet classes to their students 

 

While the strengths and opportunities highlight the positive aspects of  the experiences of  the VHS 
students that can also be built upon in times of  increased pressure to work, the weaknesses and 
threats identified as such can be catalysts to identifying ways to redress emerging problems or to 
change pedagogical practices. For example, teachers may want to consider allowing students to sub-
mit group work or author and construct their own mathematical problems as group projects. This 
may not only mitigate the pressure associated with the heavy workload in the VHS, but also contrib-
ute to the sense of  unit pride that has been positively viewed among some students.  
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In regard to the following open-ended question: Some students think that face-to-face learning is preferable to 
virtual learning in preparing students for the future. Others believe that virtual learning is necessary to prepare students 
for the job market. What is your opinion? Students’ responses were categorized into three groups: 1. 
Strong preference to face-to-face learning; 2. A combination of  face-to-face and virtual learning; 
3. Strong preference to virtual learning, Table 6 illustrates the three categories and an example for 
each is provided from the data.  

Table 6. Learning virtually versus face-to-face 

Category Students’ statements 

Strong preference to 
face-to-face learning 

 I think that the interactions among the students and 
between the students and the teacher are very im-
portant and it’s far easier to manage a face-to-face 
discussion when you have multiple participants, this 
is why I think that face-to-face lessons are irreplacea-
ble 

A combination of face-
to-face and virtual 
learning 

 On the one hand, learning in a virtual environment is 
very convenient. If I missed a lesson, it’s recorded. 
There is an organized repository of the whole materi-
al. On the other hand, if I find something difficult to 
understand, I have no one to turn to for explanations 
because I’m the only one from my homeschool en-
rolled in the VHS. In addition, it’s hard to learn 
about things that require tangible demonstrations 
(like labs…). However, thanks to the VHS, I devel-
oped habits of individual work and personal respon-
sibility. After all, this is also important for the future. 

Strong preference to 
virtual learning 

 I see virtual learning as preferable to face-to-face 
learning because of the advantages it carries: 1. The 
student can go over recorded lessons for missed clas-
ses; 2. Extensive support and an experienced staff 
that is there for the student all the way; 3. It’s more 
convenient and allows to learn anywhere, anytime 

 
The insights garnered from the students’ responses are useful as they provide input about the stu-
dents’ beliefs about the utilization of each mode of rendering the material and thus can be used in 
directing and guiding students’ work toward their preferences in working with others.   

TEACHERS’ PERSPECTIVES 
Teachers’ perspectives in regard to their experience of  the VHS were equally revealing. Data were 
collected through a questionnaire that was emailed to the teachers. Twenty-two out of  28 (79%) of  
the VHS’ teachers filled out the questionnaire and provided responses for analysis. In order to yield 
an initial impression of  the teachers’ perspectives, we coalesced the responses into two groups: agree-
ing with the given statement versus disagreeing with the given statements.  

Table 7 shows the percentage of  teachers who selected Agree, Strongly Agree, or Very Strongly 
Agree.  
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Table 7. Percentage (n=22) of  teachers who agree with statements regarding pedagogical 
tools and instructional experiences in the VHS 

Statement Percentage (%) of teachers who Agree/ 
Strongly Agree/ Very Strongly Agree 

During the lesson, I allocate time for students’ 
questions 91% 

During the lesson, I lead discussions over prob-
lems and solutions 77% 

I notice which students are active during the 
lesson 59% 

During the lesson, I used virtual labs, simula-
tions, videos, or dynamic applications available 

on the VHS website 
55% 

I hear about students’ difficulties and advance-
ments from the tutors 64% 

I am satisfied with the integration of the tutors 
as an inseparable part of the instructional team 77% 

I am satisfied with my work as a VHS teacher 96% 

I believe that my teaching in the VHS allows 
me to express my professional abilities 82% 

 
Notably, while 91% of  the teachers noted that they allocate time for students’ questions during the 
synchronous lessons, 77% of  them reported on leading discussions over problems and solutions, and 
only 59% noted that they gauge students’ engagement during the lesson. To increase teachers’ notic-
ing of  students’ engagement, it may be beneficial to elicit students’ input using the polling feature 
embedded in the platform and used by some of  the VHS teachers on a regular basis.  

In regard to using available tools, such as virtual labs, videos, and dynamic applications, only 55% of  
the teachers noted that they do so on a regular basis. This may reflect a need to provide added sup-
port and guidance to teachers in the utilization and the efficiency of  using these tools. Such support 
may generate increased awareness of  the affordances of  the available tools and features that are em-
bedded in the VHS platform or are readily available through the Internet. A principled utilization of  
available tools and features may substantially increase students’ awareness of  the context-specific 
benefits of  learning in the VHS that are not readily available in traditional classrooms and potentially 
maximize their utilization of  the affordances the learning environment provides.  

An important input in regard to working closely with the tutors, who are university students majoring 
in STEM-related fields, sheds light onto the unique component that the Israeli VHS provides to its 
students. As mentioned above, the VHS students themselves identify the tutoring sessions as para-
mount to their learning—more than their learning with the course teacher. While most of  the teach-
ers (77%) acknowledge the indispensable contribution of  the tutors in providing the much needed 
support and help to the students, only 64% of  them work closely with the tutors to discuss students’ 
progress, successes, and challenges. This may indicate a need to underscore the benefits of  working 
in a principled manner with this extra manpower to ensure more effective learning of  the material. 
Ongoing interaction between the teachers and the tutors builds upon the unique features that the 
Israeli VHS provides. All in all, the VHS teachers are satisfied with their role teaching in the VHS and 
in their professional resources.    
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The SWOT method was additionally used to organize and analyze the responses yielded from the 
open-ended questions and the field notes (Table 8).   

Table 8. SWOT analysis of  data collected from teachers 

Main category Sub-category Representative statement 

Strengths and 
opportunities 

Fostering motivation and a 
can-do mindset among stu-

dents 

 “[I] foster a supportive atmosphere that en-
courages students to present their ideas, even if 
they are wrong, and discuss them.” 

Developing awareness to 
the students 

 “[I] sharpened my attentiveness and sensibility 
to the students especially because I do not see 
them.” 

The design of and instruc-
tion in the VHS 

 “The combination of teacher, tutor, coordina-
tors, and administration gives a feeling that 
everything focuses on the students and their 
learning.” 

Quality of instruction 
 “I managed to reach accomplishments with 

some of the students that seemed impossible 
at the beginning of the year.” 

Diversity of teaching meth-
ods 

 “It’s important to recognize that each student 
sits in front of the computer during the lesson 
with an expectation for an opportunity to ex-
perience dynamic simulations” 

Weaknesses & 
Threats 

The interface between the 
different elements in the 

VHS program 

 “Homeschools do not attend to the special 
needs of the VHS students: Classes remain 
locked, there is no technical support.” 

The teaching model in the 
VHS 

 “Reviewing homework is done by tutors some 
of whom have no pedagogical experience, 
which can act against us.” 

The technological system 

 “The technological system was not always sta-
ble. Sometimes it even crashed in the middle 
of a lesson, or was really slow at both my end 
and the students’.”  

 

In organizing teachers’ responses into the SWOT’s framework of  strengths, opportunities, weakness-
es, and threats some themes emerged. A recurring theme among the teachers was the perception of  
the VHS environment as conducive to fostering motivation. Teachers noted that the structure and 
design of  the VHS allowed them to pay close attention to the students and, in fact, get to know their 
students better than they do in a traditional classroom. The unique design of  the VHS and the high 
quality of  the teaching materials seem to be intertwined with increased awareness to the diversity in 
teaching tools and pedagogical practices.  

In regard to the weaknesses and threats that were generated from the teachers’ input, it was found 
that teachers identified some difficulties with working with homeschools in light of  problems allocat-
ing quiet spaces and problem-free equipment. A recurring theme was also teachers’ input concerning 
the need to ensure that the tutors gain some understanding of  pedagogical practices before working 
with the high school students on mathematics and physics.  
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These findings shed light on the VHS teachers’ perspectives of  the unique affordances and challeng-
es that are associated with the VHS. Specifically, while the teachers find pride in working in such a 
technologically and pedagogically advanced environment, they underscore the need to work more 
closely with the tutors and to ensure maximized support to the students in the homeschools.   

CONCLUSION 
The Israeli VHS was launched to address two very specific needs in the educational system. One was 
the shortage of  qualified teachers who could teach advanced level mathematics and physics in the 
peripheral areas of  Israel; the second was that many schools simply did not open advanced level 
mathematics and physics classes due to the small number of  students who were interested in taking 
such courses. Since it was launched, the Israeli VHS has been growing steadily providing the much-
needed classes to students in remote areas and in schools that do not provide the courses. In order to 
gain insight as to the perspectives of  students and teachers of  their experiences of  the VHS, data 
were collected and analyzed. Some of  the data comprised students’ essays. While the analysis of  the 
essays yielded important information about students’ experience of  the VHS, given the small sample 
size of  the essays collected (see Onwuegbuzie & Leech, 2005) we suggest that further research needs 
to be conducted to explore how students experience the structure, design, and support system of  the 
VHS following the implementation of  some solutions to challenges that were identified in this paper. 

In this context, we have reported students’ perspectives on being a student in a VHS, as well as 
teachers’ perspectives on their work. Our data tell the story of  students and teachers who are cogni-
zant of  the privileges and the advantages of  the non-conventional, country-wide online classrooms, 
but who are also aware of  the difficulties and potential for improvement. The use of  technology not 
only allows for a variety of  teaching methods through the use of  different digital applications such as 
Geogebra and virtual labs, but also provides students with diverse ways of  expression during lessons, 
tutorial sessions, and assignments—ways of  expressions that are different than those allowed or prac-
ticed in traditional classrooms. 

Similar to current knowledge of  virtual education (Clark & Berge, 2003; Hughes et al., 2007), the 
students in the Israeli VHS reported that the school modeled high-quality teaching and that they felt 
supported by their teachers and tutors through the small-group sizes and individual care that was 
provided to them. Keeping in mind the objective of  enhancing the number of  students opting in for 
advanced mathematics classes, we are interested in identifying the very mechanisms that can contrib-
ute to the realization of  this objective through the use of  the technological tools employed by the 
VHS. A recurrent challenge that arose in both the students’ and teachers’ data is the context-specific 
difficulty of  orchestrating online education with the students’ homeschools, as well as the technical 
and logistical challenges that come with conducting a virtual classroom. From the teachers’ data, it 
appears that there is space for growth in terms of  utilizing all the virtual tools available to teachers, 
and fully exploring the advantages that characterize the online classroom compared to the traditional 
classroom. Future research would need to focus on the use of  available tools by teachers, and how a 
more flexible and varied use of  technology affects student performance. In addition, future research 
may yield a better understanding of  how the learning of  the professional community of  teachers and 
tutors helps keep students motivated to take the advanced course in mathematics and physics. 
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