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ABSTRACT
This study was necessitated by the paucity of the data on the role of information and communication technology
(ICT) in the Arab education system in Israel. The study was conducted as a cross-sectional survey among novice
students from the three Arab teacher training colleges. The aim of the survey was to examine whether students’
perceptions reflect the skills associated with the concepts of digital competence and higher order thinking skills
(HOTS). Data were collected through the closed-item and mixed-item questionnaires. Open-ended items had also
the purpose to examine participants’ reasoning skills. The results of the pilot showed good internal reliability for a
closed-item questionnaire (α < 0.72) and for a mixed-item one (α < 0.76). Both quantitative and qualitative results
suggested that the majority of participants understood the relevance of ICT to their learning and other areas of life
and demonstrated safe and responsible use of ICT. The findings suggested that participants were less skilled in the
areas of independent learning, teamwork, and developing creativity through digital tools. The results of this survey
gathered baseline information for further investigations intended to examine pre-service teachers’ digital
competence and develop intervention measures.
Keywords: digital competence, higher order thinking, reasoning skills, ICT, Arab pre-service teachers, Israeli
education
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INTRODUCTION
The regulatory and research literature produced over the last two
decades promote the idea of integrating ICT in instruction and learning
processes in order to develop adaptive learning and teaching techniques
(Carretero, Vuorikari, & Punie, 2017; European Commission, 2018).
An integration of ICT in school and higher education has attracted a
great deal of scholarly attention over the last decades. The research
reports that have appeared over the last 20 years suggest a steady
growth in the adoption and use of ICT in educational institutions
worldwide (Fraillon, Ainley, Schulz, Duckworth, & Friedman, 2018).
Problems, however, remain in the integration of new technologies in
instruction and learning practices. There is also a belief that the role of
ICT in the development of teachers’ and students’ HOTS has not been
studied sufficiently and this area requires more investigation (Akshir
Ab Kadir, 2017; Voogt & McKenney, 2017).
The Ministry of Education of Israel embraced the initiatives
proposed by the European Commission and put forth a number of
policies and regulations to integrate ICT in schools. A multiple-year
national ICT program (“Adapting the educational system to the 21st
Century”) was created to set up a framework for developing the 21st
century skills and assimilating ICT in schools (further: the ICT
program) (Winer, 2018). The research on the integration of ICT in the

Israeli education system points to an increase in the use of ICT in
schools and higher education institutions (Wiener, 2018). A review of
the research on the use of ICT in Israeli education identified the
problem of research deficiency regarding the role of new technologies
in developing the Israeli Arab educational institutions and level of the
digital competence of Arab teachers and students. Therefore, it was
decided to undertake a number of studies in order to address this
problem. The goal of the current investigation was to provide and
overall picture of Arab novice pre-service teachers’ perceptions of
functioning in the ICT-enriched environment. The results might help
identify the gaps in the implementation of the ICT-based instruction in
Israeli Arab schools and outline directions for future studies.
It was widely recognized (Carretero et al., 2017; Winer, 2018) that
there is a need for critical and reflective skills in the use of ICT. The
theoretical background of this research project draws upon the broad
concepts of digital competence and HOTS and relationship between
them (see "Theoretical Framework" section). The main question
investigates whether participants’ perceptions reflect the knowledge
and skills associated with digital competence and HOTS. To find this
out, the following sub-questions were generated:
1. Which of the ICT tools are mostly used by the participants?
2. What are participants’ opinions on the use of ICT in their lives
in school and beyond?
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Diagram 1. Interaction of the components of HOTS
3. Do the research data suggest that participants employ HOTS in
the ICT-enriched learning and real life activities?
As this group of student population consisted of the school
graduates who just started their academic year in colleges, the results
might give an idea of the level of digital competence they had at the
beginning of their higher education studies. The construction of the
instrument for measuring students’ perceptions drew upon a broad
concept of HOTS (see "Theoretical Framework" section), previous
studies on students’ HOTS (Seif, 2017; Weiss, 2010) in the Arab
education sector, and digital competence (Carretero et al., 2017). A
number of scales were examined to learn about measuring learners’
perceptions of the work in the ICT-based learning environments
(Barak & Levenberg, 2016; Ono Academic College, n. d.). This research
findings will be used for creating and refining the data collection
instruments for a deeper exploration of the impact of ICT on each
component of HOTS separately and in interaction with each other.

THEORETICAL FRAMEWORK

An interaction of cognitive and dispositional domains of HOTS is
taking place in the new learning environment. According to the
DigComp framework and ICT program in Israel, the development of
students’ HOTS and 21st century skills is closely related to the
enhancement of their digital competence (Carretero et al., 2017; Winer,
2018). The latter is defined as a confident, critical and creative use of
ICT in educational and professional contexts. It can be seen that along
with the information and data literacy, digital content creation and
safety awareness, digital competence areas include such components of
HOTS as cognitive skills for problem solving and thinking disposition
qualities needed for communication and collaborative work (Carretero
et al., 2017). The development of students’ digital competence and
HOTS is implemented within the context of the ICT-enriched learning
environment that has the features of traditional instruction, but
increasingly incorporates the technologies that change the teachinglearning interaction. A quick access to the internet, vast pool of
information and technological resources is reshaping the way students
acquire knowledge and skills. In the technology-based environment,
teachers bear the responsibility to ensure that students understand how
to use ICT tools in their learning activities and how to do this safely and
responsibly.

LITERATURE REVIEW
This part of the paper deals with the publications that have
appeared over about the last decade in the area of promoting digital
competence in education. The review includes articles published in
peer-reviewed journals, conference papers and monographs. The
literature was searched through the Google Scholar search engine,
ResearchGate and ERIC databases, among SSCI and SCOPUS journals,
and in the Macam Gateway Services of the Mofet Institute (Israel). Two
aspects are considered in the review: research into the role of ICT in the
development of HOTS and an outline of the research highlighting the
learning habits of Arab students in Israel.
ICT and Development of HOTS

Based on the European Digital Competence Framework for
Citizens (DigComp) and ICT program, the Education Ministry of Israel
developed a large number of educational strategies that concern the
effective use of ICT in school and higher education. The ultimate goal
of the curricular reforms, which have been implemented in Israel over
the last decade, is to educate independent and adaptive learners. The
reforms are based on a broad conceptualisation of HOTS that
encompasses cognitive, metacognitive and affective knowledge
(dispositions) in order to enable students to meet the demands of the
modern society. It is stated that students need to be overtly taught
thinking skills across all subject matters in order to understand and
process information, produce diversified points of view and solutions
for problem solving, and justify solutions (Yoad, 2009). At the same
time, students should develop thinking dispositions, such as
inquisitiveness, self-confidence, prudence in making decisions,
teamwork abilities, and other skills. Many researchers acknowledged an
interrelation and interaction of cognitive, metacognitive and
dispositional components of HOTS (Facione, 2011; Perkins & Tishman,
2001). Diagram 1 illustrates that metacognition as the ability to
organize and regulate cognitive processes and thinking dispositions
interacts with cognitive abilities and dispositions to HOTS.

A review of the recent journal publications on the ICT-enriched
learning environment demonstrates that there is an increasing number
of articles dedicated to the role of ICT in developing different aspects of
HOTS (Bodily, Leary, & West, 2019; Winer, 2018). Statistically
significant correlations have been found between the length of time
spent by students in the technology-rich environment and their
development of computer skills and acquisition of HOTS (European
Commission, 2018). Based on the data from the International
Computer and Information Literacy Study (ICILS), researchers suggest
a relationship between the use of ICT, self-efficacy, and student digital
competence (Rohatgi, Scherer, & Hatlevik, 2016). It is believed
(Caldwell & Heaton, 2016; Kearney & Maher, 2019; Subran, 2013) that
studying with the help of online platforms like blogs, wikis and online
communities can foster cooperative learning skills, critical reflection
and creativity. Baya’a, Daher, Jaber, and Anabousy (2018) hold that
mobile technologies influence positively students’ behavior and
learning motivation and recommend to encourage preservice teachers
to use them in their learning activities. The above findings also suggest
that interaction between cognitive and dispositional domains of HOTS
can be increased by learning new technologies. According to many
researchers (Adler & Kim, 2018; Figueiredo & García-Peñalvo, 2017), it
is helpful to expose students to the abstract, algorithmic, and logical
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Table 1. Mean scores of participants’ ratings on the ICT tools used in learning
N
ICT tools
1
Laptop computers.
2
Mobile phones.
3
Desktop computers.
4
Search engines (Google).
5
Online dictionaries or encyclopedias (Wikipedia).
6
YouTube/other video platforms.
7
Learning portals (Ofek (Horizon), MATAH (Education technology center).
8
Learning management systems (Moodle, Blackboard) for self-directed learning and self-assessment of learning.
9
E-portfolios for self-assessment of learning performance.
10
Social networks (Facebook, Instagram, Twitter).
11
Messaging tools (email, chats, SMS, messaging apps).
12
Online platforms like blogs and wikis to create and share information.
13
MS Office applications (Word, Excel, PowerPoint).
14
Cloud-based services (Google Drive, Google spreadsheets).
15
Software developed for studying mathematics and sciences (GeoGebra, Caber 3D).
16 Professional design software and programming languages used in technical education (Visual Studio, Photoshop, AutoCAD, C Sharp, Java).
17
Video-games and simulations (Moodle-based interactive simulations for science).

structure of computer science in order to develop problem solving
skills.
At the same time, the use of new learning technologies fuels
discussions over whether such technologies help or detract from the
ability of the students to learn efficiently and develop HOTS. There is
an opinion that investigating the links between learning and technology
is a complicated process, and a relationship between technology and
learning performance is rarely linear (Edwards, 2016). It was held that
some of the high school students believed that in digital environment,
learning skills could be affected due to the use of easy shortcuts reducing
the need of reflection (Ben David-Kolikant, 2010). Bouygues (2019)
claimed that insufficient evidence was found of the positive relationship
between student performance on PISA and their self-reported use of
ICT, and there was some evidence of a negative impact. There is a belief
that learning theories lag behind technological advancements and
insufficient research has been done to more critically assess the
contribution of ICT to education (Edwards, 2016).
A Brief Characteristic of the Learning Habits of Arab School
and Tertiary Students
It is held that the majority of the Israeli graduates that enter tertiary
education, including those who choose teaching profession, are
equipped with necessary ICT skills and positive attitudes towards new
technologies (Pieterse, Santo, & Grienberg, 2018; Wininger, 2018).
Little data exist, however, on the level of performance of Arab students
in the ICT-enriched learning environment. Of the recently conducted
studies, Zidan and Ganayem (2018) and Pieterse et al. (2018) claimed
that most of the Arab-speaking graduates had basic ICT skills to
continue their education. Pieterse et al. (2018) argued, however, that
Arab study participants required more mediation in acquiring
information literacy skills than their Jewish counterparts. In the
beginning of their studies, Jewish students preferred digital sources
over print ones and demonstrated higher abilities of independent
learning than Arab students who were more dependent on the help of
instructors and librarians. A higher dependence on instructors among
Arab school students was confirmed by a number of Israeli studies that
explored the use of technologies in instruction and learning, level of
students’ inquiry and teamwork skills, and argumentation abilities
(Abed & Dori, 2013; Dkeidek, Mamlok-Naaman, & Hofstein, 2010;
Merdler & Peled, 2016). It is claimed that this problem can be attributed

M
4.36
4.28
3.93
4.53
3.40
3.18
4.15
2.00
1.82
2.73
4.38
1.75
4.67
3.42
2.20
3.93
1.60

SD
0.77
0.76
0.35
0.83
0.94
0.98
0.57
0.46
0.72
0.68
0.71
0.85
0.47
0.78
0.79
0.57
0.69

(at least partially) to the fact that a teacher-centered authoritarian model
of teaching in Arab schools has been historically more persistent (Seif,
2019; Wolf, 2014). It is also held that in comparison with Jewish school
and tertiary students, their Arab counterparts generally experience
more difficulties in understanding of words written in Latin characters,
reading scientific and technical texts in Hebrew and English (Abu
Asbah, 2012; Totari, 2009). Yet, a comparison of research findings
presented over the last decade indicates that the differences between
Arab and Jewish students are steadily decreasing with regard to Arab
students’ comprehension of English and use of new technologies
(Wininger, 2018). This can be accounted to higher investments into the
Arab education system and a better performance of Arab school
students in mathematics, English and Information Technology subjects
(Blass, 2019).

METHODOLOGY
Research Population

This study was conducted as a cross-sectional quantitative survey
with a qualitative component. Three Arab teacher training colleges
were approached with an offer to participate in the survey (a smaller
percent of Arab students study teaching profession in mixed JewishArab colleges and in universities). The target population consisted of
high school graduates aged 17-18 in their first year of studies. The total
population sampling technique was used in order to gather enough
relevant data. After obtaining the authorizations to conduct the survey,
the letters were sent electronically to students to inform them in detail
about the purpose and conditions of this survey. Consequently, the 323
from 327 novice students from the three colleges agreed to participate.
Female respondents represented 82 % of the whole research population
(in Israel many Arab female school graduates choose teaching
profession). Two questionnaires were delivered online by using the
Google Form application.
Development of Data Collection Tools
Data were collected through the closed-item and mixed-item
questionnaires. The closed questionnaire used in the current study
consists of 17 items that refer to the ICT tools indicated in the
regulatory documentation. In this study, the definition “ICT tools”
refers to both electronic devices and software used for learning and
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other purposes (Winer, 2018). The questionnaire examines what ICT
tools participants use the most in their learning activities (see Table 1).
Thematically, the questionnaire is structured as follows: electronic
devices (items 1-3); services for locating and retrieval of data (4-7); tools
for self-assessment of learning (8, 9); tools for teacher-student and peer
communication and collaboration in implementing assignments (1012); desktop and online software to store, process and present data (1316); and video-games and simulations (17). Respondents rated their use
of each tool on a five-point Likert scale, from “never” (1) to “very
frequently” (5). A mixed-item questionnaire consists of 22 items (20
close-ended and 2 open-ended items) designed to identify the role of
ICT in participants’ lives and examine whether participants employ
HOTS when functioning in the ICT-enriched learning environment
and beyond school. Participants’ perceptions were measured on a fivepoint Likert-type scale, from “strongly disagree” (1) to “strongly agree”
(5).
Based on the scales developed by Weiss (2010) and Seif (2017), the
mixed-item questionnaire designed for this study measured two
variables related to the cognitive and dispositional domains of HOTS.
In the questionnaire section containing closed items, each variable
includes a number of categories that refer to the employment of HOTS
in the ICT-enriched learning environment and beyond school:
Cognitive and metacognitive dimensions of HOTS:
•

organization and management of learning activities with the
help of ICT tools;

•

abilities to employ search strategies to locate, retrieve, and
evaluate digital information;

•

self-assessment of learning through the use of e-portfolios and
learning management systems in order to critically analyze
learning achievements and set learning goals;

•

demonstration of problem solving skills at studying core
curriculum subjects and in technical education;

•

application of the digital knowledge and skills acquired in
school to everyday situations (skill transferability).

Dispositional dimensions of HOTS:
•

learning motivation and self-confidence in the ICT-enriched
environment;

•

demonstration of the self-directed learning abilities through
the use of learning management systems;

•

creation of the new and interesting content with the help of
ICT tools, including blogs and wikis;

•

demonstration of the team work abilities by using web-based
tools (messaging services, blogs, wikis, and social networks);

•

demonstration of responsibility in the use of ICT tools
(personal safety on the web, legal responsibility; awareness of
the health risks from electronic devices).

The open-ended statements were developed to obtain qualitative
data. These might provide more complete characteristics of the
cognitive and dispositional aspects of participants’ thinking (Ku, 2009).
It should be emphasized that the existing questionnaires for measuring
digital competence have a closed-item format while the use of openended questions might contribute to the issues that quantitative data
alone cannot reveal. With the help of open-ended statements, the
purpose was to provide more information about the cognitive domain
of participants’ HOTS reflected in their abilities to substantiate opinions

by providing reasons and examples. The cover letter attached to the
questionnaire contained an explanation of how responses should be
constructed. Following the principles behind the drills included in the
recommendations by the Ministry of Education (Yoad, 2009; section on
developing students’ reasoning skills), the first open-ended item
represented an assertion (“It is important to increase the knowledge of
ICT both in learning and beyond school”) that participants should
support or refute by using arguments/examples based on established
facts. The same requirement concerned another open-ended statement
that included the demand to describe how participants employed their
knowledge of ICT tools and their digital skills in learning practices and
everyday activities. Both open-ended items were expected to provide an
ample amount of qualitative data that might indicate whether
participants employed HOTS in the use of ICT tools
In order to assess the content reliability of both questionnaires, two
college lecturers (so called “critical friends”), who were well-acquainted
with the HOTS-related research and ICT, examined questionnaires’
items for their consistency with the above areas. The internal
consistency reliability of questionnaires’ items was examined by using
Cronbach’s coefficient alpha. Both closed-item and mixed-item
questionnaires were validated through pilot testing among nonparticipant novice student teachers. The pre-test results showed that
both instruments had the internal consistency reliability of α < 0.72 and
α < 0.76 respectively, which can be considered good (Taber, 2018).
Analysis of Data
The data collected through closed-ended items were analysed by
using IBM SPSS (version 23.0) software which is widely employed in
the statistical analysis of social science data. For the analysis of
participants’ responses to open-ended questions, thematic analysis was
used. A triangulation of quantitative and qualitative results was carried
out in order to create a more reliable basis for research inferences.
The method of thematic analysis has been chosen as a flexible
research tool that can describe the data in rich detail and can be used
within different theoretical frameworks (Braun & Clarke, 2006). For
the process of coding, simple sentences (either standalone sentences or
as subordinate clauses) were treated as “meaningful, manageable
chunks” of data used in analysis (Webster-Wright, 2010, p. 90). Both
inductive and deductive coding techniques were employed, with the
latter based on the concepts of HOTS and digital competence. Coding
was carried out iteratively. Some of the segments of data were coded
with more than one code and were the source for more than one theme
(Hardy & Bryman, 2004). Codes were grouped into themes/categories
which were combined or split up to form main themes. The theme
prevalence was determined by the percentage of responses from which
a theme was developed. At the same time, significance of a theme was
not necessarily dependent on quantifiable measures (Braun & Clarke,
2006), but whether it was of relevance to the issues examined (see
"Discussion" section, paragraph 5).
Study Limitations and Measures to Address Them
In what follows, noteworthy limitations of this study are described,
as are the measures to minimize them. In this survey, questionnaires
measured participants’ perceptions of their knowledge and skills in the
area of technology-based education, but not the level of knowledge and
skills directly. Respondents might fail to assess themselves properly, and
there is a possibility of a socially desirable response (Lavrakas, 2008). In
order to obtain more evidence and deeper insight in participants’
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Table 2. Mean scores of participants’ perceptions of their use of ICT tools
Variables
Cognitive and metacognitive dimensions of HOTS
Organization and management of learning process.
Locating, retrieving and analyzing digital data.
Problem solving skills.
Self-assessment of learning.
Skill transferability.
Dispositional dimensions of the ICT-based learning
Learning motivation and self-confidence.
Abilities of self-directed learning.
Exploration of new tools to boost creativity.
Exercising team work skills.
Responsibility in the use of ICT tools.

learning attitudes and habits, open-ended items were designed to
provide an ample amount of qualitative data that were triangulated with
quantitative results. To increase the content reliability of this study, a
large amount of literature was reviewed, including official documents
and research on digital competence and HOTS. In order to enhance the
interpretive validity, findings included many verbatim accounts of what
people said (Silverman, 2013). The theoretical validity of inferences was
enhanced by the concepts presented in the relevant research literature.
Almost all the novice students of the three Arab teaching colleges
participated in the study, which made the survey sample more
representative of this kind of student population in Israel.

FINDINGS

Results of Statistical Analysis
This section presents the results of statistical analysis of the data
collected through questionnaires’ closed items. Table 1 shows
participants’ ratings of their use of ICT tools included in the closed
questionnaire.
The tools are listed in the order they are presented in the
questionnaire. The names in parentheses serve as examples of the ICT
tools included in the ICT program. The results indicated that laptop
computers occupied the first place among the electronic devices used
for learning purposes (4.36) and the use of mobile phones is also highly
rated (4.28). Among the interactive web services (items 4-7), search
engines ranked first with a high mean score of 4.53, followed by mean
score of 4.15 for learning portals. In the category referring to the
communication of data for learning purposes and collaboration (10-12),
messaging applications garnered the highest mean score of 4.38. Blogs
and wikis got low means (1.60 and 1.75 respectively), which suggested
a relatively low use of these tools in Israeli Arab schools. The same
might be true for the use of e-portfolios and learning management
systems (8, 9) for the self-assessment of learning (2.00 and 1.82
respectively), although they were included in the ICT Program as an
effective tool for developing the independent learning skills. Among the
software for storing, processing and presenting the data (13-16),
desktop MS Office applications were at the first place (4.67), which
suggested that they were highly used for implementing a variety of
learning assignments, while cloud-based services were less used (3.42).
The software employed in technical education received higher score
(3.93) than the software for mathematics and sciences included in the
ICT program (2.20). Learning through video games and simulations
had very low mean score (1.60) suggesting an insignificant role of these
tools in participants’ learning practices.

M

SD

4.42
4.17
3.72
2.01
3.09

0.53
0.34
0.56
0.45
0.45

3.98
3.10
2.20
4.33
4.42

0.24
0.34
0.64
0.34
0.25

In Table 2, there are mean scores of the variables generated from
the closed items of the mixed-item questionnaire.
The results showed that with regard to the cognitive domain of
HOTS, participants highly rated their capacity to organize and manage
learning activities through the use of ICT tools, as evidenced by the
mean score of (4.42). This suggests that participants have metacognitive
skills for organizing and implementing their learning activities.
At the same time, self-assessment of learning, which was important
to demonstrate the metacognitive abilities to control learning
processes, received low score (2.01). Participants believed that they had
strong skills for locating and processing digital data (4.17). Problem
solving skills also received good results (3.72). As to the dispositional
domain of HOTS, the highest mean score belongs to participants’
awareness of the safe and responsible use of ICT (4.42). This score is
followed by the mean score of 4.33 (team work abilities) that suggests
good skills for collaborative work. The abilities of independent learning
assisted by ICT tools received modest characteristic (3.10), and the
mean score related to creativity was low (2.20). The statistical results,
however, provide incomplete information on participants’ learning
habits and attitudes regarding the use of ICT tools. Final inferences are
made after the triangulation of quantitative and qualitative findings.
Results of the Analysis of the Responses to Open-ended
Statements
The results of analyzing the responses to open-ended statements
are presented from the two aspects: compliance with the requirement
to provide arguments/examples to support opinions and results of
thematic analysis.
About 6% of all the participants composed their responses to both
statements by using single sentences: “Knowledge of ICT is necessary
to complete school assignments” or “The use of smartphone helps me
in my learning”. The large majority (around 94%) of the participants
provided ample responses containing two more sentences, although not
all of them met the requirements as to the form and content of response.
Almost 26% of them wrote two more claims, with no backing
information: “ICT tools helped me in learning. They are also useful for
everyday tasks”. The rest of the respondents complied with the
instructions: “Improving the knowledge of ICT is necessary. Statistics
shows that our competitiveness on the job market depends on our
proficiency in technologies. Today, we perform many operations
online” or “The internet helps me a lot in my life. For example, I like
searching around on forums because people sometimes offer good
solutions or interesting ideas.”
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Table 3. Main theme 1. Role of ICT in the society and personal development
N

Sub-themes

1

Impact of ICT globally.

2 Importance of ICT skills for personal career.
Relevance of ICT in developing the Arab
3
society in Israel.

Quotations
Today, any country in the world cannot advance without using new technologies. Almost daily the media
announce new advances in ICT.
..... My parents always supported my interest in ICT. .... I hope I will be able to get job in high tech.
We should encourage children to be ICT- savvy. We could better compete on the employment market.
... I wish every Arab school would be as technologically advanced as the school where I learned.

Table 4. Main theme 2. Role of ICT in facilitating the process of learning
N

Sub-themes

1

Enabling quick access to information
sources.

2

Using devices and software to organize
learning process.

3

Everyday use of digital knowledge and
skills acquired in school.

4

Making problem-solving process more
effective.

5

Peer-to-peer communication in
implementing assignments

Quotations
With the internet, you have information on the tips of your fingers.
...digital technologies allow for doing things much quicker than in the past
.... We are provided with ICT accessories and many useful links to access information.
... With my mobile phone and notebook, I can learn everywhere and not waste my time. I can start doing a task when
riding a bus, on a long way home.
.... I used the Google Assistant to remind me about the tasks.
... I use spreadsheets to make calculations for our family business.
I learned Photoshop in school. Now I prepare a photo album for the 40th anniversary of my parents’ wedding.
... now I use the Web Editor to create a webpage for our band.
The knowledge of software facilitates problem solving whenever is needed.
I worked on the project by using the AutoCAD. .... It took time to learn precision techniques to tackle the problems.
.... GeoGebra helped me to understand relationships between objects and visualize theorems.
... When working a project, we shared information by using WhatsApp. We sent pictures and worked on details.
... online I can quickly get an answer from a friend or a teacher.

Table 5. Main theme 3. Safe and responsible use of ICT
N

Sub-themes

1

Maintaining security on the web.

2

Exerting control on the children using
the internet.

3

Security when using electronic devices.

4

Awareness of legal responsibility.

Quotations
It is very important to be an informed user. Tragedies happen because people do not learn about how to properly
behave on the web.
... We should control younger children’s actions on the web and teach them how to avoid possible dangers.
... I used some software to prevent my younger siblings from seeing inappropriate sites.
Many researchers claim that the radiation from cell phones affects brain activity. I personally always take
precautionary measures in the use of my phone. .....
.... Some people disregard the legal responsibility in using someone’s stuff, and they should pay for this.

As a result of thematic analysis of participants’ responses, five main
themes were generated. Both main and sub-themes are listed in
descending order in Tables 3-7, according to the theme prevalence, and
are illustrated by quotations. Ellipses indicate the omission of part of a
quotation that is not related to the theme.
At the top of the list (70%), there is a theme that refers to
participants’ awareness of ICT as a driving force both for the socioeconomic development worldwide and personal growth, and the
necessity of the ICT-based education for the prosperity of the Arab
communities in Israel (Table 3).
The second dominating theme (65%) relates to various aspects of
organizing and managing the process of learning and applying the
knowledge learned in school in real life contexts (Table 4). The most
salient component refers to having the needed data at one’s fingertips
and tasks being done quickly while there was no description of the use
of search strategies. It was acknowledged that ICT tools assisted to
organize learning and the skills acquired in school were helpful in
everyday life. In addressing the issue of problem solving, the examples
illustrating the use of software in technical education received more
attention than the use of software for studying mathematics and
sciences. Very few respondents noticed the game-based problem
solving learning activities practiced in the junior high school and
characterized as a “big fun”. There were vague descriptions of
collaborative work.

The notions like “brainstorming” or “online peer discussion of a
problem” were nearly absent, but there were many examples of
soliciting assistance from more competent persons, and some examples
of communication on non-learning issues through social networks.
There were almost no records illustrating the use of web-based
platforms like blogs and wikis, and there were no data on using ICT in
the self-assessment of learning.
Another salient theme (58%) refers to participants’ beliefs about the
legal, ethical and physical aspects of employing ICT in school and
beyond (Table 5). The data concerning these issues demonstrated that
participants were aware of the responsible and safe use of ICT.
About the third of responses (34%) concerned the skills needed for
independent and creative learning (Table 6).
With regard to these issues, there was the least number of specific
examples to support participants’ assertions, in comparison with other
themes. The large majority of the statements were of general character
and they provided little information about the specific use of ICT tools
to demonstrate participants’ independent thinking abilities and
creativity. Also, there were complaints regarding an overloaded
curriculum and lack of time for information search and exploration of
new technologies.
A small number of responses (6%) showed that there were
participants to whom ICT were of little relevance to their daily
activities (Table 7). The belief was expressed that having the most basic
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Table 6. Main theme 4. The importance of ICT in developing the independent and creative learning skills
N

Sub-themes

Quotations

1

ICT tools for increasing learning
motivation and self-confidence.

2

Improving thinking skills.

3
4

The wish to learn new technologies.
Fostering creativity through ICT tools.

5

Lack of time to increase digital skills

I believe that the use of ICT can boost the motivation to learn.
... When I learn more about some software, I feel more confident and satisfied.
Learning about ICT helps to work independently and improves thinking.
.... Learning about new software is also good for thinking skills.
.... I learned these applications by myself. It’s a shame we do not use them in school.
The use of ICT tools enables creative learning.
School curriculum is overloaded and there are many assignments to do at home. There is little time to engage in
searches and learn much about technologies.

Table 7. Main theme 5. Reducing the importance of ICT for learning and everyday life
N

Sub-themes

Quotations

... Technologies are quickly getting outdated, it is useless to constantly rush to learn new ones.
The need of having the most basic ICT skills.
... For many people, the basic knowledge of ICT would be sufficient.
I prefer to devote my spare time to surfing than to learning more about new technologies.
Showing more interest in physical activities
.... Family values are more important. Our grandparents enjoyed spending time together and listening to each
and family life than in learning about ICT.
other without using the internet and other technologies.

knowledge of technologies would be sufficient to function well in life.
A problem was pointed out that new technologies made little
contribution to the quality of communication between people.

little use of popular collaboration platforms like blogs and wikis,
although these tools were recommended by researchers (Winer, 2018)
and indicated in the Ministry of Education’s guidelines (Ran, 2018).

The themes described in this section shed light on participants’
understanding of the relevance of ICT to their learning and other
activities by showing why and how ICT tools were used. In the next
section, qualitative findings will be compared with quantitative results
in order to make research inferences.

The quantitative and qualitative results suggested that participants
had the metacognitive abilities to organize and plan their work on
school assignments and other activities with the help of ICT. Responses
showed that problem solving was aided by ICT tools in various areas,
with an emphasis made on the use of technologies to deal with specific
aspects of technical problems. Participants acknowledged a relationship
between the learning of ICT (cognitive processes) and increasing selfefficacy, motivation and creativity, which was also suggested by many
researchers (Rohatgi, Scherer & Hatlevik, 2016; Subran, 2013). These
data suggest an interaction between different components of HOTS (see
Diagram 1) increased by learning the new technologies. The
knowledge and skills learned in school were considered of practical
usefulness for problem solving tasks in everyday contexts, which was
confirmed by other studies (Baya’a et al., 2018). Both quantitative and
qualitative findings showed participants’ awareness of the safe and
responsible use of ICT. In comparison with the earlier data on the
comprehension of English by Arab students (Abu-Asbah, 2012), this
study’s findings did not show that participants had difficulties in
understanding texts in English.

DISCUSSION AND CONCLUSION
The results of this survey showed that the majority of participants
complied with the requirements to provide arguments/examples to
back up their opinions. Those who wrote short responses in
generalities or sweeping claims could be unmotivated to participate in
the study, but as novice students, they were unwilling to show this to
the college authorities. Possibly, some of the respondents believed that
their assertions were quite convincing, or perhaps they were unable to
substantiate their opinions. Whatever the reason, more than 30% of all
the responses did not demonstrate reasoning skills as it was required in
the questionnaire. The abilities of reasoning and presenting
information in a clear way are considered important components of
HOTS (Yoad, 2009) and are of vital importance for teachers to deliver
knowledge to learners.
According to both quantitative and qualitative results, the schools,
in which participants had learned before they entered the colleges, were
supportive of the technology-based learning. The quantitative and
qualitative findings converge to indicate that electronic devices and a
wide range of software applications were widely employed to organize
and manage learning and other activities. This corresponds to the
recommendations on the use of electronic devices and software in
Israeli schools (Ran, 2018). At the same time, cloud-based services for
storing and processing the data were less used than desktop
applications, and there was little evidence of the learning based on
games and simulations. Digital tools for the self-assessment of learning
and self-directed learning were barely used. Messaging applications and
social networks were not fully employed in the teamwork learning.
According to the quantitative and qualitative results, there was a very

Yet, there are several areas of concern with regard to some of the
data. Both quantitative and qualitative findings showed that
participants assessed themselves as having good skills to locate, retrieve
and evaluate digital information. These beliefs could be misplaced. In
the cover letter to the questionnaires, the respondents were required to
provide the examples of how they used ICT tools, including the
strategies for searching digital data. There were many responses stating
that the use of internet allowed students to get digital information
quickly and easily, but there were no qualitative data on the use of
information search strategies. In addition, some of the participants
mentioned an overloaded syllabus which left little time for information
search and improvement of their knowledge of ICT. All these facts
allow for an assumption that instead of doing the search by themselves,
the majority of respondents were heavily assisted by their instructors in
getting the needed information. This assumption can be supported by
the research showing that in comparison with Jewish students, their
Arab counterparts require more mediation in the dimensions of
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information literacy (Pieterce et al., 2018) and in independent inquiry
(Abed & Dori, 2013). There are also exist unhealthy school policies to
achieve good results by all means instead of making students work
independently and improve their thinking skills (Seif, 2019).

Akshir Ab Kadir, M. (2017). What Teacher Knowledge Matters in
Effectively Developing Critical Thinkers in the 21st Century
Curriculum? Thinking Skills and Creativity, 23, 79-90
https://doi.org/10.1016/j.tsc.2016.10.011

Furthermore, the quantitative results from both questionnaires
demonstrated that participants highly evaluated their own skills at
collaborative work implemented through the use of messaging services.
But the qualitative data did not suggest the understanding of the
principles of teamwork, and there were many examples of
communication in order to seek answers from more competent peers.
Both quantitative and qualitative findings showed low results for selfdirected learning with the help of ICT tools. There was little
involvement in the self-assessment of learning which was not reflected
in qualitative data. A number of participants - albeit a relatively small
one - did not consider ICT of a big importance to their lives, which
might be due to the failure of their instructors to teach these students
how to effectively use ICT tools. This could be an example of how little
amount of data could contribute to the understanding of a serious
problem (Braun & Clarke, 2006). A considerable amount of the
sweeping claims, which emphasized the great importance of ICT for
learning motivation and self-confidence and for improvement of
thinking skills and creativity, could be explained by participants’ wish
to present themselves in the best possible light (Lavrakas, 2008). In fact,
qualitative data that concerned independent learning skills and
creativity in thinking suggested that participants had insufficient skills
in these areas.

Barak, M., & Levenberg, A. (2016). Flexible: An individual differences
thinking in learning measure for learning in technology-enhanced
environments.
Computers
&
Education,
99,
39-52.
https://doi.org/10.1016/j.compedu.2016.04.003

It was stated that the results of this survey were expected to provide
the baseline information for further investigations and outline the goals
which need immediate attention. The results suggested that study’s
participants had the knowledge and skills to study in colleges, but a lot
of work should be done to achieve the level of digital competence and
HOTS required for teachers. Scales should be developed in order to
measure students’ independent learning skills, including the
construction and use of information search strategies, and students’
assessment of their own learning process. There is a need to test how
students exercise their abilities of collaborative learning and creativity
by using Web-based platforms. The reasoning skill drills and argument
mapping software can be used to test and develop learners’
argumentation skills. There is a need for further research that will
examine an integration of ICT in Israeli Arab schools and relationship
between the use of technologies and development of HOTS. It is
imperative that future teachers have competence and confidence in the
use of ICT and the awareness of how technology can be employed to
transform instruction.
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