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Executive summary

The global COVID-19 pandemic brought unprecedented disruptions to the higher education
landscape worldwide. Widespread school closures, driven by the imperative of social
distancing to combat the virus’s spread forced a rapid and dramatic shift from traditional
face-to-face instruction to online learning and teaching environments in numerous countries.
Recent research has highlighted the formidable challenges lower- and middle-income countries
face, particularly those with weaker ICT infrastructures and less technology-ready teachers
and students, when adapting to these new tech-enhanced teaching and learning modalities.
As a lower-middle-income country, Cambodia encountered its own challenges, most notably
technology readiness, as it embarked on the journey of adopting online learning and teaching.
Cambodian efforts to integrate ICT in education began in 2004, culminating in promulgating
the 2010 Master Plan for ICT in education for 2009-2013.

This study aimed to contribute to the growing body of literature on technology readiness among
educators and students amidst the forced transition to online learning during the COVID-19
pandemic. Its overarching goals were to provide insights into technology readiness levels,
its determinants, and regional disparities. To assess these aspects comprehensively, two
independent surveys were conducted between June and July 2020 gathering responses from
370 teachers across 18 HEIs and 1,338 students from 22 HEIs in Cambodia.

Findings from this study illuminated how educators and students adopted online learning
and teaching at a slow pace in the pre-pandemic era. This sluggish adoption was attributed
to a combination of factors, including a lack of motivation, inadequate support, and limited
funding for HEIs to transition to e-learning environments. Nevertheless, when the pandemic
necessitated a rapid shift, nearly all teachers and students embraced online learning and
teaching irrespective of their levels of technology readiness. Concerns emerged as a significant
portion of students reported dedicating only one to two hours daily to online classes, potentially
resulting in learning loss. Furthermore, less than one-third of students expressed satisfaction
with online learning and a minority favouring it over traditional approaches. Strategies such as
ensuring access to necessary ICT tools, providing conducive study environments, and offering
personalised support for e-learning modes become paramount to mitigate learning loss.

This study utilised the technology readiness measure developed by Parasuraman and Colby
(2015) to understand how teachers exhibited greater technology readiness than students.
Teachers displayed higher levels of optimism and motivation, with a larger proportion falling
into the explorer and pioneer categories with a smaller percentage identified as sceptics. These
findings underscored the pivotal role of teachers’ accumulated ICT experience and positive
attitudes toward technology in enhancing their technology readiness. Strategies aimed at
bolstering students’ ICT skills and reshaping their perceptions, particularly among those
identified as sceptics, are recommended to address these disparities.

Furthermore, regional disparities in technology readiness were evident among both teachers
and students. Urban educators were more inclined to be pioneers and less prone to hesitancy
compared to their non-urban counterparts. Similarly, urban students were more likely to exhibit
explorer and pioneer characteristics and less likely to be sceptics when contrasted with their
rural peers. This regional variance highlights the importance of tailoring technology integration
strategies to attract both teachers and students in different geographical contexts. Gender
differences in technology readiness were also evident. Male teachers and students displayed
higher readiness levels than their female counterparts. Specific interventions targeting female
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students and educators alongside mentoring and support programs should be implemented to
address these gender disparities.

Lastly, the study delved into a quantitative analysis of technology readiness determinants among
teachers and students during the COVID-19 pandemic. Factors influencing technology readiness
among teachers encompassed birthplace region, tablet ownership at home, the percentage of
teaching time involving ICT tools, perceived benefits of ICT usage in teaching, general ICT
competency, ICT-related training experience, and perceptions of school ICT infrastructure and
policies. In contrast, student technology readiness was influenced by variables such as gender,
English language proficiency, home assets, tablet ownership, prior online class experience,
satisfaction with online learning during the pandemic, and the average daily hours spent online.

In navigating the ever-evolving landscape of education in the digital age, this study underscores
the importance of comprehensively addressing technology readiness across several areas. Based
on the research findings, a set of recommendations is proposed to enhance technology readiness
and better facilitate the transition to online learning within Cambodia’s HEIs. Firstly, these
initiatives should prioritise student preparedness and support by offering incoming students
with pre-requisite ICT skills training, orientation sessions, and dedicated support services.
Second, efforts to enhance English language programs within HEIs can significantly improve
language proficiency and technology readiness among students. Third, it is also important to
ensure equitable access to technology, mainly by providing tailored assistance to students from
lower socio-economic backgrounds and guaranteeing widespread internet access, especially
in rural areas. Fourth, advocating for the integration of ICT tools into the curriculum and
promoting digital teaching methods that align with student preferences should be prioritized.
Fifth, it will be crucial to develop comprehensive training programs for teachers encompassing a
wide range of ICT skills and emphasising practical applications within their teaching practices.
Sixth, addressing gender and regional disparities in technology readiness requires specialised
interventions and mentorship programs. Lastly, promoting research and innovation initiatives
will facilitate the identification of emerging trends and innovative approaches tailored to
Cambodia’s unique educational context.

Assessing Technology Readiness of Students and Teachers in Cambodian Higher Education during COVID-19



1. Introduction

The COVID-19 pandemic has put global public health preparedness to an unprecedented
test and disrupted the global education system on an immense scale. Massive educational
disruption through school closures due to social distancing measures started to prevail around
the second quarter of 2020 when several countries worldwide experienced exponential surges
in the number of new infection cases. At the pandemic’s peak, over 1.6 billion learners in
more than 190 countries were out of school, and more than a million teachers and school
personnel were affected by school closures (UNESCO 2021a). In 2020, the crisis affected
around 220 million tertiary-level students around the globe (UNESCO 2021b). The primary
concern of school closure was the immediate learning loss at both “intensive” (how much
students learned during school closure) and “extensive” (how many students continued to
learn during school closure) margins and the long-term impact on students’ outcomes (OECD
2020). A study among primary school students in the Netherlands, the world’s highest rate of
broadband access, showed that students made little or no progress while studying from home.
This suggests more significant learning loss in countries with weaker infrastructures, especially
information and communication technology (ICT) (Engzell, Frey, and Verhagen 2021).

A survey of 57 countries by the UNESCO National Commission between December 2020 and
February 2021 showed that all countries reported an increase in online teaching and learning
among higher education institutions (HEIs) during the pandemic. However, universities in
high-income countries, such as those in Europe and North America, were better able to cope
with the school disruptions than those in lower- to middle-income countries (UNESCO 2021c).
The ability to cope with the school closures partially reflects the level of the online teaching and
learning readiness among teachers and students. Parasuraman and Colby (2015) posited that
technology readiness of individuals could be measured by individuals’ propensity to embrace
and use cutting-edge technology, which captures both an individual’s mental motivators and
inhibitors to use new technology. Existing studies suggest that e-learning adoption at HEIs
increases with the level of technological readiness of both teachers and students (Obi 2018;
Alfy et al. 2016; Oketch 2013; Eslaminejad 2010; Roper 2006). Therefore, getting teachers and
students to be technology ready is crucial for online learning and teaching adoption.

For Cambodia, school closure was announced on March 16, 2020, by the Ministry of
Education, Youth and Sports (MoEYS) following the social distancing measure passed by the
government (Chet and Sok 2020). HEIs were compelled to move their traditional face-to-face
classroom to online learning and teaching environment. The pandemic allowed the universities
to experiment with their ability to adopt online learning and teaching environments. While
school ICT infrastructures are critical for e-learning adoption, technology readiness among
teachers and students is another essential factor. Given the differences in ICT infrastructures and
technology readiness among teachers and students, schools have adopted different strategies to
adapt to new tech-enhanced online learning and teaching. For instance, the Royal University of
Phnom Penh offered an additional credited course on Digital Distance Learning and Teaching
to students in two programs identified as individuals with substantially inadequate ICT skills to
properly apply distance learning (Chet and Sok 2020). Institutions with insufficient resources for
teachers and students to adapt to new technologies faced drops in student enrolment (UNESCO
2021c). Some HEIs resorted to providing cash (US$50 per student) to enable students from low
socioeconomic status backgrounds to secure and maintain stable internet connectivity (Chea
et al. 2020).
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Efforts to integrate ICT into education started as early as 2004 as shown in the “Policy and
Strategies on Information and Communication Technology in Education in Cambodia”
(MoEYS 2004). The 2004 Policy was followed by a Master Plan for ICT in Education 2009-
2013 in 2010 (MoEY'S 2010). The Master Plan explicitly addressed how to provide ICT skills
to all faculty and support staff and ICT-based professional skills to all university students and
to offer open and distance learning (ODL) in at least 5% of universities. Both of these plans
formed a pathway toward the development of the National Open University of Cambodia.

Given the rapid growth of ICT in the last decade, we hypothesized that there has been progress
in ICT-based learning and teaching at HEIs around Cambodia. However, given the funding
and existing ICT infrastructures, not all universities shared similar visions as the Master Plan.
This study is therefore intended to contribute to the literature on online learning and teaching
during the COVID-19 pandemic and document the evidence of adoption of e-learning. The
ultimate goal of this study would be to contribute to the development of future policies on ICT
integration into HEIs and systems. It aims to answer three specific questions:

» To what extent are university teachers and students ready to shift to online teaching and
learning?

* What are the determinants of technology readiness among teachers and students?

» Are there regional and gender gaps in technology readiness among teachers and students?

2. Context and background

Before delving into e-learning development and growth of HEIs in Cambodia, it is important
to briefly explore the historical development of these institutions since their e-learning
environments have been shaped by their history. The development of Cambodia’s higher
education system and institutions has a close relationship with historical colonial rule and
civil war, as well as rapid demographic transition in past decades. In the decade after gaining
independence from nearly a century of French colonial rule in 1953, there was a dramatic
surge in the number of HEIs across Cambodia under King Norodom Sihanouk’s leadership.
However, these institutions were extremely low quality due to poor planning around their
financing, staffing, and resource allocation not to mention the limited assistance they received
under colonial rule (Ayres 2000; Pith and Ford 2004 cited in Williams, Kitamura, and Keng
2016). The higher education system was further disrupted between 1970 and 1975 as civil war
grew. Higher education was later completely abolished during the 1975-1979 Khmer Rouge
genocide period, which took the lives of around three-quarters of the university staff and the
lives of the majority of the students (Chet 2005, cited in Williams, Kitamura, and Keng 2016).
This tremendous loss of human capital has created a legacy of today’s higher education system
and institution development.

Scarred by a subsequent decade of civil war in the 1980s, the new government along with help
from the Soviet Union re-established the higher education system (Williams, Kitamura, and
Keng 2016). However, HEIs struggled financial support until 1997 when private funding was
permitted resulting in the rapid expansion of HEIs and the foundation of private institutions
(Chet 2009). This expansion was partly driven by the increase in demand for education services
among the baby boomer generation (i.e., those born after the 1970s civil war). The use of ICT
tools, such as desktop computers and access to the internet, at private HEIs located in the
capital city of Phnom Penh started to grow following 1997. Another wave of rapid expansion
of both public (fee-paying programs) and private institutions occurred again from early 2000s
until the early 2010s and was followed by gradual expansion of HEIs in Cambodia through
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2018 (Chet 2009; Un and Sok 2018). After having just eight HEIs in Cambodia prior to 1997,
the number of HEIs in 2018 reached 125, including 77 private institutions (Un and Sok 2018;
MoEYS 2019). Further underscoring the demand for higher education, the total number of
university students enrolled annually between 1993 and 1997 was approximately 10,000. In
2018, the number of enrolled students jumped abruptly to 249,092 students (Un and Sok 2018;
MOoEYS 2019). The dramatic surge in HEIs over the past two decades raised concern over the
quality of the services and potential mismatch between skills taught at universities and those

required by employers (Chet 2009).

At the same time that HEIs were proliferating, there was also a rapid expansion of the ICT
sector as measured by the percentage of individuals using the internet, the number of mobile
cellular subscriptions per 100 people, and the index of ICT service export in current US dollar
value (Figure 1). As of 2018, approximately 96% of the Cambodian population had access
to a mobile phone, and 100% of the population lived within reach of mobile-cellular signal
(ASEAN Secretariat 2020). This suggests the ICT industry’s expansion played a crucial role in
facilitating online or e-learning adoption among students and teachers at HEIs.

Figure 1: Evolution of selected ICT indicators in the last two decades

Panel A: Percentage of individuals using the Panel B: Index of current US dollar value of
internet and phone subscription per 100 ICT service export (2001=100)
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Cambodia’s first plan to integrate ICT into education, particularly HEIs, was introduced in 2004.
As elaborated in the “Policy and Strategies on Information and Communication Technology
in Education in Cambodia” by MoEYS, the plan was set to achieve full implementation by
2015 (MoEYS 2004). In 2007, MoEY'S enlisted assistance from UNESCO, the Open Institute,
and the Asian Development Bank to allocate software and hardware resources to six regional
Teacher Training Centres and the National Institute of Education (Elwood and MacLean
2009). In 2010, the Master Plan for ICT in Education 2009-2013 was disseminated. It called
for the increased use of computers and access to information in tertiary education among most
students by 2013 and for all tertiary-education students by 2015. It also called for increased
acceptability and affordability of open and distance learning (ODL) among students who did
not have access to face-to-face learning (MoEYS 2010). Additionally, the Master Plan aimed
to provide ICT skills to all faculty and support staftf and ICT-based professional skills to all
students by the end of their academic year. Lastly, it intended to provide ODL from at least
5% of universities in order to form a pathway toward the goal of having a National Open
University in Cambodia. Nonetheless, HEIs did not share the vision articulated in the Master
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Plan because of its pragmatism and numerous challenges, and the resources of the institutions
to move forward with the plan are also limited (Nguon 2015).

Despite several initiatives and substantive efforts to integrate ICT into HEIs, assessment of the
extent of ICT penetration in HEISs is scarce. Some studies attempted to address ICT integration
issues, including online learning, but they have been limited in scope and sample coverage.
For instance, one study focused on distance learning program offered by a private university
in Phnom Penh to 272 students in five provinces and found that more than two-thirds of the
students completed the program with desirable results (Abdon, Ninomiya, and Raab 2007).
Another study conducted a survey of 130 students at the National Institute of Education to
understand their perception of ICT usage and showed that ICT was perceived to be useful for
schoolwork, particularly in foreign language and science classes (Elwood and MacLean 2009).
Students in this study reported being competent in word processing only and expressed no
sign of anxiety in acquiring new technology, which indicates students’ peaceful coexistence
with technology, and they preferred technology and cell phones over other means to perform
various tasks. The study focused on the distance learning program had limited scope and scale,
but to some extent, provides promising evidence for developing MoEY'S’s goal of creating the
National Open University in the 2009-2013 Master Plan. The second study requires an update
and a larger sample size since students’ perceptions may have changed over time.

Despite the lack of studies regarding the relationship between ICT industry growth and
e-learning adoption at HEIs, our prior research suggests that most teachers and students
possess the required technology tools, including computers, smartphones, and internet
connectivity, that allow them to perform online learning and teaching. However, teacher and
student technology readiness and the required ICT skills and training remain important factors
alongside university ICT infrastructures and technical support staff for moving forward with
online learning adoption.

The COVID-19 pandemic has put Cambodia’s higher education system and institutions to
the test as they have been forced to adopt of online learning when all education institutions
nationwide were ordered to close on 16 March 2020 (Chet and Sok 2020). It provided HEIs
an unprecedented opportunity to experiment with their existing ICT infrastructures and
technology readiness among teachers and students. For policymakers, it was a rare chance to
explore how a new Master Plan for ICT in education should look in the wake of the lessons
learned from the forced implementation of e-learning. Indeed, after adopting online learning,
the Royal University of Phnom Penh (RUPP), one of Cambodia’s top universities, discovered
that students in two programs showed substantially inadequate ICT skills to properly participate
in distance learning (Chet and Sok 2020). The school addressed the problem by providing
them with a credited course on Digital Distance Learning and Teaching via Google Suite, a
free and open-source technology at the time of the study. This study provides a step towards
understanding the challenges faced by teachers and students during the adoption of e-learning
during the pandemic.

3. Literature review

According to Contreras and Hilles (2015), e-learning refers to the use of educational technology,
electronic media, and information and communication technology (ICT), such as the internet,
e-mail, computer and teleconferencing, in the education process. Existing studies suggest that
e-learning adoption at HEIs increases with the level of technology readiness of both teachers
and students (Obi 2018; Alfy et al. 2016; Oketch 2013; Eslaminejad 2010; Roper 2006), and
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technology itself is one of the core factors in adopting online learning and teaching (Phan and
Dang 2017; Unal et al. 2013; Gay 2016). Roper (2006) surveyed 178 teachers and 756 students
at 648 public and private HEIs in the United States in the spring of 2006 to find that faculty
technological readiness positively associated with the faculty use of technology for teaching.
The same study also found that student technology readiness was associated with their expected
use of technology for learning. Obi (2018) surveyed 284 medical students in Nigeria and showed
that student technology readiness positively correlated with student e-learning readiness. A
similar positive association between technology readiness and e-learning readiness was also
found among university instructors in Egypt and the United Arab Emirates (El Alfy et al.
2016), among medical instructors in Iran (Eslaminejad 2010), and among university lecturers
in Nairobi (Oketch 2013).

The forced adoption of e-learning at HEIs around the globe due to the COVID-19 pandemic
has cast doubt over online or e-learning readiness, particularly technology readiness, among
university teachers and students within this new tech-driven learning and teaching environment.
Indeed, successful implementation of e-learning relies partly on whether students are keen to
use the e-learning system (Clay et al. 2008; Al-Qirim et al. 2018). Since the pandemic began,
there has been a growing body of work aiming to explain the level of e-learning readiness and
technology readiness, in some instances, among teachers and students at HEIs. Our review of
the literature reveals two lines of evidence. Some studies show that teachers and students at HEIs
are not ready to adopt e-learning forcibly (Alsoud and Harasis 2021; Kabir 2020; Mahyoob
2020; Obeidat et al. 2020; Scherer et al. 2021; Paliwal and Singh 2020). Other studies reveal
that teachers and students can and will adapt to the online learning environment (Algabbani
and Almuwais 2020; AlSaqqgaf and Ke 2021; Rafique et al. 2021; Chung, Subramaniam, and
Dass 2020; Héandel et al. 2020; Kabir 2020; Junus et al. 2021; Martha et al. 2021).

3.1. Students’ readiness for e-learning environment

Evidence of e-learning readiness among university students during the forced adoption of
e-learning is mixed. University students in some countries were ready to adapt to this new
reality while students in other countries were not. For instance, Handel et al. (2020) surveyed
1,826 students at HEIs in Germany in the summer of 2020 and identified more than half of
the students were highly ready for digital learning. These students were also less likely to be
stressed and lonely due to the pandemic than those unprepared for online learning. Similarly,
Chung, Subramaniam and Dass (2020) borrowed the Online Readiness Scale introduced by
Hung et al. (2010) to assess e-learning readiness among 399 university students in Malaysia.
They showed that students were generally ready for online learning, but that women were
more prepared than men. Additionally, degree students were also considered more ready than
diploma students. However, students expressed several challenges, including inconsistent
internet connectivity, managing multiple online learning methods, difficulty focusing, and
lacking some technical skills. Similar evidence of difficulties with e-learning readiness was
also observed among a majority of the 482 students across in 22 universities in Indonesia in by
Martha etal.’s (2021) study that utilized the e-learning competencies scale developed by Parkes,
Reading and Stein (2013). Martha et al.’s (2021) study also showed differences in e-learning
competencies by gender, region, academic year, and field of study. In addition, Rafique et al.
(2021) surveyed 340 students from 9 public universities in Pakistan during the pandemic using
Hung et al. (2010) comprehensive scale of online learning readiness. Their study showed that
students were sufficiently prepared for online learning during the pandemic because they were
motivated to study online but lacked control over their learning environment, which resulted
in poor student performance.
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While the above studies paint a more coherent picture of e-learning readiness among university
students, other studies conducted in Jordan and Bangladesh show another picture. Alsoud and
Harasis (2021) examined e-learning experience and readiness of 463 university students in
Jordan during the pandemic and found that students were unprepared for the quick transition
since most of them had never attended online classes before the pandemic. Almost half of the
students surveyed spent less time studying for their online classes than before the pandemic.
Meanwhile just under half of the students surveyed attended either half or fewer of their
online class or just exams. Students from rural areas faced tremendous e-learning challenges,
including technological accessibility, poor internet connectivity, and distracting learning
environments. Issues, such as lack of viable internet connectivity and laptops, had also been
documented in a 2020 survey of 399 students at Hashemite University in Jordan (Obeidat
et al. 2020). The study also indicated that male students accepted e-learning more smoothly
than their female counterparts. Kabir (2020) surveyed 302 university students in Bangladesh
and found that students from public universities encountered several challenges because the
public universities were scattered in rural areas with limited access to technology and internet
connections. The study also revealed that only one out of every ten public university students
attended virtual classes, suggesting a lack of readiness for both public universities and their
students. Mahyoob (2020) surveyed 184 English language learners in Saudi Arabia during
the pandemic to find that students experienced several challenges, including missing classes
and tasks on Blackboard when transitioning to e-learning environment, technical issues (e.g.
internet connectivity, course material download), and ineffective student-teacher interactions.
These studies demonstrate that the transition to e-learning has been mixed, and, in many cases,
difficult for students.

3.2. Teachers’ readiness for e-learning environment

Like students at HEIs, teachers in some institutions were more ready to adapt to e-learning
environments than teachers in other institutions. For example, Al-Saqqaf and Ke (2021) used
Chapnick’s (2000) model of e-learning readiness (i.e., technological skill readiness) and
measurement scale developed by Aydin and Tasci (2005) to show that the majority of the 68
English language teachers in Malaysia were technologically ready to use e-learning in teaching.
Algabbani and Almuwais (2020) surveyed 401 instructors to investigate their readiness to shift
to online teaching at the Princess Nourah bint Abdulrahman University in Saudi Arabia and
found that almost all instructors exhibited moderate to high readiness. However, teachers did not
comply with learning management systems, like Blackboard prior to the pandemic. Teachers’
readiness can be directed related to Saudi Arabia’s early development of learning management
system platform in 2002 as well as the university’s provision of quality and sufficient services
(e.g. provision of personal laptops, free internet access on the whole campus, and very rapid
and efficient information technology support) to faculty. In Bangladesh, Kabir (2020) showed
that teachers at private universities were technologically ready and had adopted the appropriate
mindset to adopt tech-based virtual learning. In Indonesia, Junus et al. (2021) conducted an
online survey with 112 lecturers from most regions in Indonesia and learned that the lecturers
possessed strong technical skills to use e-learning platforms for online courses and adapted
quickly to using learning management systems.

Meanwhile, some teachers faced several challenges that made them unprepared for adopting
e-learning during the pandemic. For instance, Paliwal and Sing (2020) assessed teachers’
readiness in handling online teaching. They found that teachers had the technical competency
to readily handle online education but were not adequately ready in terms of course design
competencies, communication competencies, and time management competencies. In times
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of immediate disruption, such as the pandemic, teachers’ perception of their readiness and
support from HEIs for online teaching and learning is critical to their readiness. Scherer et al.
(2021) used three dimensions of higher education teachers’ readiness, namely technological
and pedagogical content knowledge self-efficacy (perceived online teaching and learning
competence), perceived online teaching presence, and perceived institutional support, to classify
739 surveyed teachers globally into low, inconsistent, and high readiness profiles. The findings
suggested that while some teachers were ready to take on new e-learning challenges during the
pandemic, others lagged behind. The three teacher profiles were found to be correlated with the
teachers’ gender and prior experience of online learning and teaching, the context of the shift
of online learning, innovation potential in education, and their cultural orientation (Scherer et
al. 2021).

3.3. Determinants of technology readiness

Studies on causes and correlates of technology readiness (TR) were suggested by Parasuraman
and Colby (2015) as a potentially fruitful research avenue since such studies can help us
understand why each correlate matters. Parasuraman and Colby (2015) suggested that
researchers examine demographic correlates, including gender, age, education and occupation,
and ownership of high-tech gadgets, among others. Education and occupation may likely cause
changes in TR while TR may either decline at a certain age or vary by age cohorts due to
differences in exposure to and experience of the technology.

4. Methodology

4.1. Conceptual framework

Our review of studies on e-learning readiness among teachers and students at HEIs reveals
a wide range of enabling factors and challenges teachers and students face. Nevertheless,
access to and understanding of how to use technology was shown to be the most common
and critical requisite facilitating e-learning readiness. Therefore, we adopted the concept of
technology readiness developed by Parasuraman and Colby (2015) to assess teachers’ and
students’ technology readiness in adopting online learning and teaching during the pandemic.
We did not test the association between technology readiness and e-learning adoption, nor
did we test teacher and student attitudes toward e-learning technology since the associations
were consistently positive in the literature (e.g., El Alfy, Gomez, and Ivanov 2016). All HEIs
in our study, regardless of their level of technology readiness, had shifted to online learning
and teaching at the time it was conducted. Examples of earlier works using the technology
readiness measures and demonstrating that it was a factor influencing e-learning technology
adoption include El Alfy, Gémez and Ivanov (2016), Badri et al. (2014), Summak, Baglibel,
and Samancioglu (2012) for teachers and Borrero et al. (2014) and Tang et al. (2021) for
students.

According to Parasuraman and Colby (2000, 2015), technology readiness (TR) measures
individuals’ propensity to embrace and use cutting-edge technology by capturing both mental
motivators and inhibitors of and individual’s predisposition to use new technology (see Table
1 below). The individuals can be either teachers or students. Technology readiness is a robust
predictor of technological-related behavioural intentions and actual behaviour. Conceptually,
teachers or students at HEIs who possess the personal traits of optimism and innovativeness
toward new technology tend to be mentally motivated to embrace it. By contrast, those with
the personal characteristics of discomfort and insecurity toward new technology tend to be
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mentally inhibited from adopting it. Each of the four personal traits are measured using four
Likert scale questions (see Table A.1 in the Appendix). Using Parasuraman and Colby’s (2015)
scale and categories, individuals with high motivation and low inhibition are referred to as
“explorers” or early adopter explorers, and those with low motivation and high inhibition
are regarded as “avoiders” or late adopter laggards. Meanwhile, there are also individuals
who possess complex combinations of motivation and inhibition, and they include pioneers
(high motivation, high inhibition), sceptics (low motivation, low inhibition), and hesitators
(moderate motivation, high inhibition).

Table 1: Four dimensions of technology readiness

TR dimensions Definitions Mental drive
Optimism Positive view of technology and a belief that it offers people

increased control, flexibility, and efficiency in their lives ~ Mental motivators
Innovativeness A tendency to be a technology pioneer and thought leader
Discomfort A perceived lack of control over technology and feeling of

being overwhelmed by it
Insecurity Distrust of technology stemming from scepticism about its Mental inhibitors

ability to work properly and concerns about its potentially
harmful consequences
Source: Parasuraman and Colby (2015)

Intuitively, classifying teachers and students into the five categories mentioned above helps us
understand the level of support that the individual teacher or student may need as they transition
to new technology. For instance, teachers or students with high technology readiness, such as
the explorers are interested in advanced functionality and capable of mastering new high-
tech applications with minimal help, while those with low technology readiness, such as the
avoiders and hesitators, are more satisfied with basic functionality and will need more support
and reassurance in using the more advanced features (Parasuraman and Colby 2015, p.14).
Furthermore, sceptics may need convincing messages as to why they have to adopt the new
technology, while the pioneers may need little persuasion to adopt new technology but require
more support to be satisfied.

4.2. Data

In 2020, students and teachers’ surveys were conducted separately to assess the technology
readiness among teachers and students at higher education and technical and vocational
education and training (TVET) institutions in Cambodia. According to the 2020 Education
Congress Report, there are 124 HEIs in Cambodia under 16 different ministries and agencies, of
which 101 HEIs (81.45 percent) are under MoEY'S and the Ministry of Labour and Vocational
Training (MLVT). For logistical reasons, this study did not include the HEIs under the other
14 ministries in the sampling frame. HEIs with an enrolment of less than 500 were also
excluded, leaving 75 HEIs as the primary sampling units for the first-stage sampling of HEIs.
We employed systematic sampling with probability proportional to size, measured by the total
student enrolment to select 22 HEIs. This process ensured that HEIs with large numbers of
students were less likely to be excluded from the study.

4.2.1. Student survey

After selecting HEIs, the researchers requested lists of students enrolled in the 2019-2020
academic year from the sampled universities and technical training institutes. The numbers of
sampled students by HEIs were calculated based on the enrolment size of each HEI. In total,
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1,338 students were interviewed in person using a KoboToolbox survey between late July and
early September 2020. The survey collected information regarding participants demography,
education and training, internships and apprenticeships, access to and use of information
communication technology (ICT) facilities and services, e-learning experience, technological
readiness, and current enomic activities of students. Each participant was asked for consent
before the interview and informed that their information would remain confidential.

4.2.2. Teacher survey

We used the student survey approach to construct our sampling frame to select teaching staff.
Lists of part-time and full-time teaching staff were obtained from the selected HEIs. However,
only 18 HEIs participated in the teacher survey. The teacher survey was conducted through
in person interviews with 370 teachers using a KoboToolbox platform survey. The teacher
survey was done after the student survey and ran from late September to early November. This
survey collected teachers’ demographic information, education and training, knowledge and
use of ICT gadgets and services in teaching, technological readiness, and e-learning and online
teaching experience during COVID-19.

4.3. Measurement of Technology Readiness Index (TRI)

The study uses the Technology Readiness Index (TRI 2.0) developed by Parasuraman and
Colby in 2014 to measure the technology readiness of university students and teachers for
e-learning adoption. The conceptual framework illustrates that TRI consists of four dimensions:
optimism, innovativeness, discomfort, and insecurity. Each of the four dimensions has 4
Likert-style questions with response scales varying from 1 (strongly disagree) to 5 (strongly
disagree). Each participant’s TRI 2.0 is then constructed from the 16-item scale. Since they do
not make their method available to the public, we relied on Parasuraman and Colby’s expertise
in constructing TRI from the data and requested they construct a TRI 2.0 for our data in order
to classify students and teachers into the five categories of technological adopters.

4.4. Empirical estimation method

We applied three statistical methods to perform data analysis of the survey data. First, we
examined differences in technological readiness and distribution of teachers and students across
the five categories of e-learning adopters by utilizing both t-tests for continuous outcomes
(i.e., TRI) and Chi-square tests for categorical outcomes (i.e., category of adopters). Second,
we performed multivariate linear regression with school as fixed effects using Ordinary Least
Square (OLS) estimation with clustered standard error at the school level. The OLS model allows
us to examine the determinants of technology readiness among both teachers and students. We
ran OLS estimation on the equations below for teacher (1) and student (2) samples:

TRIl,j=BO+B1INDij+[32 TECHU+BSDEGREEU,+yj+ v, (1)
TRIS, = a,t o, IND, +a,FAM +a,TECH +m+¢€, )
ij ij ij /A ij

In models (1) and (2), TRI, and TRIS, represent outcomes (i.e., technology readiness index,
or TRI) of teacher or student i, respectively, in school ;. IND, in both models denotes
characteristics of teacher or student i in school j, including the teacher’s or student’s gender,
age, region of residence, marital status, academic stream in high school, foreign language
proficiency, employment status, and/or teaching experience. In model (2), FAM,, represents the
family characteristics of students, including family size, number of living parents, and family
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assets (e.g., land, home durables, agricultural equipment, etc.). In models (1) and (2), 7. ECH,
denotes teachers’ and students’ technology skills and training and whether they owned high-
tech gadgets. Finally, model (1) also includes DE GREE, which represents the highest level of
education or degree (e.g., bachelor’s, master’s, or doctorate) that the teachers have attained.

The error term of the model was captured by €, and v, We also included the school’s fixed
effects denoted by T for model (1) and uf for model (2) to account for time-invariant unobserved
school-level factors that might be correlated with one of the covariates since teachers and
students were nested within schools. The OLS assumption is violated when an unobserved
factor is correlated with the covariates (Wooldridge 2010, pp. 62). In our case, the unobserved
school-level factors, like school quality as measured by highly-motivated school management
team, for instance, are likely correlated with one of the covariates, like socio-economic status
of students, leading to inconsistent estimation of coefficients (i.e., a or ). Such a correlation
would simply prove that students with higher socioeconomic status likely end up in better-
quality schools.

Another problem arising from this method is that the within-school error correlation can
lead to misleading standard errors, narrow confidence intervals, large t-statistics, and low
p-values for a and B (Cameron and Miller 2015, pp. 2). It is important to note that there must
be some mechanism driving teachers and students to be at the same school. For instance,
which school a student attends is often influenced by family background, place of residence,
and parental choices that all reflect similarities between students within a particular school
(Rabe-Hesketh and Skrondal 2012, pp. 2). This within-school error correlation can be
overcome by clustering standard errors at the school level, which is what this study has done
(Cameron and Miller 2015).

5. Results and discussion

5.1. Descriptive statistics of samples

Table 2 shows summary statistics for the teacher and student samples. While almost half of the
surveyed students were male, only one in ten teachers was female. The low number of female
teachers indicates a considerable gender gap in Cambodian HEIs. Students had an average
age of 21.3 years, and the average age for teachers was approximately 40.8 years. Roughly
21% of students and 24% of teachers surveyed were born in urban areas. Almost all students
(96%) were never married, while only 12% of the teachers were never married. Most students
reported that their parents were alive and lived in a household with an average size of 5.4
members. Additionally, around two-thirds of students’ households owned farmland. Close to
two-thirds of students were in the social science academic track during high school and the
other one-third were in science, which suggests the science track is only moderately popular
in high school. The majority (86%) of surveyed students reported that their English language
proficiency was either intermediate or fluent. Finally, for the teachers, the average number of
teaching years was 11.4 years, and roughly one in five teachers earned a doctoral degree (92%
had earned master’s degrees).

Almost every student surveyed stated that they owned a smartphone, and more than two-thirds
(75%) of them owned personal computer suggesting that most students at HEIs had some
computer literacy. A substantial proportion of surveyed students had access to the internet at
home and school either via LAN or Wi-Fi. Nevertheless, the small proportion who did not
have access to the internet should receive support from schools to access the Internet. As for
the teachers, nearly every teacher owned a personal computer and had access to the internet.
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On top of that, 97% of teachers reported using ICT tools such as a computer, projector, email,
and web-based learning environments. On average, 76.6% of their teaching activities involved
ICT tools (see Table 2). Moreover, just under half (49.7%) of surveyed teachers had an above
median score for the index of perceived benefit of using ICT when teaching. Half of all teachers
had scores above the median for the index of general ICT competency while 47% of teachers
scored above the median for the index of ICT-related training experience. The split in teachers’
general ICT competency and ICT-related training experience index values suggests that more
teachers need ICT-related training in order to successfully utilise online teaching strategies.
Additionally, 46.5% of surveyed teachers had above mean value scores for the index of school
ICT infrastructures and policies suggesting that school ICT policies and infrastructure need
further improvement.! Because the majority of teachers and students reported owning the
required tools, such as a computer, smartphone, and/or tablet, and having access to the internet,
this indicates that they are, to some extent, subconsciously prepared to adapt to the new tech-
enhanced online learning environment required by the COVID-19 pandemic.

Table 2: Summary statistics of teacher and student samples

Characteristics Student sample Teacher sample
Mean S.D. N Mean SD. N
Outcome variables
Technology readiness index (TRI 2.0) 3.12 0.33 1338 3.36 0.35 370
E-learning adoption before COVID-19 0.06 0.24 1338 0.09 0.29 370
E-learning adoption during COVID-19 0.97 0.18 1323 0.94 0.25 370
Individual characteristics
Gender (male) 0.49 0.50 1338 0.90 0.29 370
Age 21.3 2.70 1338 40.8 8.23 370
Birthplace regions
Urban (capital city of Phnom Penh) 0.21 0.41 1338 0.24 0.43 370
Provincial town 0.16 0.37 1338 0.18 0.38 370
District 0.28 0.45 1338 0.38 0.48 370
Rural 0.35 0.47 1338 0.20 0.39 370
Marital status
Never married 0.96 0.18 1338 0.12 0.33 370
Married 0.03 0.18 1338 0.87 0.33 370
Divorced/separated 0.01 0.03 1338 0.01 0.09 370
Number of years of teaching - - - 1137 6.77 370
Highest degree
Doctoral degree - - - 0.21 0.41 370
Master’s degree - - - 0.92 0.27 370
Bachelor’s degree - - - 0.99 0.11 370
Academic track (Science) 0.38 0.48 1302 - - -
Language proficiency
Fluent 0.31 0.46 1338 - - -
Intermediate 0.55 0.49 1338 - - -
Basic 0.14 0.34 1338 - - -

1 We dichotomized the indexes of general ICT competency, ICT-related training experience, and school ICT
infrastructures and policies by replacing the indexes with one for those with above-median value and zero
for those with equal- and below-median value.
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Hours spent surfing internet per day 7.0 3.5 1338 - - -

Surfing the internet for school work 0.98 0.11 1338 - - -
Access to computer freely at school 0.44 0.49 1338 - - -
Did any work in the past seven days 0.60 0.49 1338 - - -
Hours spent on online study per day 3.6 2.3 1338 - - -
Satisfied with e-learning during 0.27 0.44 1280 - - -
COVID-19
Preferred e-learning over traditional class 0.03 0.17 1280 - - -
Family characteristics
Father is alive 0.90 0.29 1338 - - -
Mother is alive 0.96 0.18 1338 - - -
Household size 54 1.8 1338 5.10 2.16 370
Number of children - - - 1.78 1.17 370
Own farmland 0.67 0.47 1338 - - -
Home durable asset index (median) -0.18 2.38 1338 - - -
Agricultural asset index (median) -0.24 1.54 1338 - - -
Ownership of technology gadgets
At home
Smart phone 0.99 0.05 1338 - - -
Personal computer 0.75 0.43 1338 0.98 0.11 370
Tablet 0.11 0.32 1338 0.47 0.50 370
Internet access: LAN 0.13 0.34 1338 - - -
Internet access: Wi-Fi 0.63 0.48 1338 - - -
Internet access: LAN or Wi-Fi - - - 0.95 0.21 370
At school
Personal computer 0.83 0.37 1338 0.87 0.52 370
Internet access: LAN 0.58 0.37 1338 - - -
Internet access: Wi-Fi 0.91 0.29 1338 - - -
Internet access: LAN or Wi-Fi - - - 0.98 0.17 370

ICT-related skills and training
Ever taken online class before COVID-19 0.06 0.23 1338 0.19 0.39 370

Use ICT tools when teaching - - - 0.97 0.15 370
Percentage of using ICT tools when - - - 76.6 26.2 370
teaching

Perceived benefit of ICT (median) - - - -0.33 0.91 370
General ICT competency (median) - - - 0.16 0.94 370
ICT-related training experience (median) - - - 0.13 0.85 370

School ICT infrastructures & policies

Index of school ICT infrastructures - - - 0.18 0.95 370
& policies

Note: Principle component analysis (PCA) was used to derive home durable asset index and agricultural asset index, while
indexes for perceived benefit and disadvantage of using ICT when teaching (e.g. improved ICT skills, add new teaching
methods, easy monitoring of student learning progress, accessed to more quality learning resources, collaborate with other
faculty, collaborate with faculty from other schools, better managed administrative tasks, increased workload, increased
work pressure, and taught less effectively), general ICT competency (e.g. MS Word and Excel, Power Point Presentation,
email, photo edit, electronic filing, SPSS/Stata), ICT-related training experience (e.g. introductory & advanced MS Office,
multimedia, internet, ICT-integrated pedagogy) and school ICT infrastructures & policies (e.g. ICT use policy, ICT tools
for teacher & student, technical support, and required ICT skill, knowledge and tools among students) were derived using
confirmatory factor analysis (CFA).
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5.2. E-learning adoption before and during COVID-19

Our teacher and student surveys suggested that the pace of e-learning and teaching adoption
among students and teachers prior to the pandemic had been slow. For instance, only 6% of the
surveyed students reported that they had taken online classes before the pandemic while only
9% of teachers reported that they had taught online class before the pandemic (see Table 2).
Nonetheless, the global pandemic has completely changed the picture of e-learning adoption
by forcing teachers and students to shift their traditional face-to-face classroom to an online
one. Almost every student (97%) and teacher (94%) have adopted online learning and teaching
during the pandemic. Although majority of the teachers and students stated that they owned
tech gadgets and had access to the internet, whether students and teachers were ready for the
technology adoption relied on their mental motivators.

On March 16, 2020, all schools were ordered to close in order to contain the spread of the
virus (Chet and Sok 2020). It took several months for all schools to shift to online learning
completely. However, the shift was abrupt, and student learning outcomes might have been
negatively affected since not every student had ample experience to adapt to the new online
learning environment. Our surveys showed that only 23.7% of students reported spending one to
two hours per day for online classes while the remaining 41.8% of students reported they spent
three hours daily, suggesting that some learning losses may have arisen due to school closures.
A recent survey of Cambodian university students focusing on their experience of the use of
Massive Open Online Courses (MOOC) for learning showed that just under half (48.6%) of
them had heard of MOOC, which indicates students have limited experience with online classes
(Corrado, Pretorious and van der Westhuizen 2021). Panel A in Figure 2 shows the evolution
of the proportion of schools that shifted to online learning as reported by their students between
December 2019 and August 2020. Results from our student survey showed that less than one-
third (27%) of students were satisfied with the online learning environment. Additionally, only
3% of students preferred online learning to traditional classroom environment, which suggests
that majority of students were not able to effectively adapt to online learning. In addition,
according to surveyed students, the most common platforms used for online learning included
Telegram, Google Classroom, Microsoft Team, Google Meet, and Zoom (Panel B in Figure 2).

Figure 2: Schools adopting online classes and online platforms
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5.3. Descriptive analysis of technology readiness

Table 3 describes the level of TRI and levels of each of the four TRI components across
five segmentations of surveyed teachers and students. Generally, the average TRI scores for
teachers and students showed that they were optimistic about new technologies with teachers
scoring 4.17 and students scoring 3.77. Teachers were more optimistic and technologically
ready than the students since the overall TRI score for teachers was higher. This finding may
suggest that teachers’ accumulated experience of using ICT in their classroom as well as their
positive perception (attitude) toward the usefulness and benefit of using ICT tools in class is
beneficial. In fact, around 97% of teachers surveyed reported using ICT in their class and half
of them perceived using ICT when teaching as a benefit. Overall, we found that teachers and
students were moderately ready for new technology since their TRI scores were slightly above
the 3.0 average score.

Figure 3: Distribution of TRI for teacher and student samples
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Within the teacher sample, the majority of respondents fell into either the explorer, pioneer, or
sceptic categories leaving less than 6% of respondents in the hesitator or avoider categories.
Roughly one-third of teachers were rated as explorers who are both highly motivated to adopt
new technology and least inhibited from accepting new technology, and this is reflected in their
scores of each TRI component in Table 3. The explorers group does not require substantive
assistance and persuasion to adopt new technology. Instead, they are usually the first to adopt
it. This group can also be leveraged to convince their peers who fall into other categories to
consider using new technology because they can serve as evangelists thereby lowering the
cost of training others to use new technology (Parasuraman and Colby 2015). The pioneers
are teachers who are also highly motivated but have a high level of discomfort and insecurity
about new technology. Pioneer teachers make up 23.8% of the sample. This group will need
support, encouragement, training, friendly design, and reassurance about using new technology
to overcome their emotional discomfort and insecurity (Parasuraman and Colby 2015). Since
our estimates indicate that approximately 60% of the pioneers had positive perceptions about
benefit of using ICT in their class, it seems promising to persuade them to use new technology,
including online learning tools.

The second largest of the five categories constituting about 38.9% of the teachers surveyed
are the sceptics. Although sceptic teachers have a low level of discomfort and insecurity about
using new technology in class, they also have low level of motivation to use new technology.
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According to Parasuraman and Colby (2015), persuasive messages that provide teachers with
concrete reasons to integrate new technology into their teaching and learning environment
must be developed to attract this group of teachers. However, once they are persuaded, they are
ready to adopt new technology due to their low levels of discomfort and insecurity.

The two smallest categories in our sample—the hesitators and avoiders—indicate that there
are many ways HEIs can support teachers in implementing new technology in their classrooms
without spending large amounts on training and support. The hesitator group, which is just
5.1% of the surveyed teachers, have moderate motivation but a high level of discomfort and
insecurity about new technology. The least technology-ready group of teachers—avoiders—
constitutes less than 1% of the sample. Such a small percentage of avoiders is an excellent
sign of the technology readiness of Cambodian teachers at HEIs because they usually show
low levels of motivation but high levels of discomfort and insecurity about new technology.
Parasuraman and Colby (2015) suggest that both /Zesitators and avoiders tend to be satisfied
with the basic functionality of new technology (e.g., tech-based educational resources) but
need strong support and reassurance about using that technology. Since the last two groups
constitute less than 10% of the sample, it is not of great concern to HEIs and policymakers to
structure training and support for teachers that fall into these categories.

Table 3: Segmentation of teachers and students based on Technology Readiness Index (TRI)

Mean (Ranks)
Segments (n) % Optimism  Innovativeness Discomfort  Insecurity TRI
Teacher sample
Full sample (370) 100 4.17 3.46 2.99 3.20 3.36
1. Explorers (117) 31.7 447 (1) 3.77 (2) 2.52(5) 2.70 (5) 3.75(1)
2. Pioneers (88) 23.8 427 (2) 3.84 (1) 3.65(1) 3.77 (1) 3.17(3)
3. Sceptics (144) 38.9 3.87(4) 3.12(3) 2.94 4) 321 (4) 3.21(2)
4. Hesitators (19) 5.1 4.25(3) 2.47(5) 3.2503) 3.47(3) 3.00 (4)
5. Avoiders (2) 0.5 2.50 (5) 2.50 (4) 337(2) 3.50(2) 2.53(5)
Adjusted R-square 37% 46% 43% 36% 62%
Student sample
Full sample (1338) 100 3.77 3.11 2.89 3.31 3.17
1. Explorers (171) 12.8 431 (1) 3.68 (1) 2.50 (5) 2.74 (4) 3.69 (1)
2. Pioneers (146) 10.9 4.10 (2) 3.61(2) 3.53 (1) 3.82(2) 3.09 (3)
3. Sceptics (919) 68.7 3.64(4) 3.02(3) 2.83 (4) 331(5) 3.13(2)
4. Hesitators (64) 4.8 3.99(3) 2.18 (5) 3.07(3) 3.44 (3) 291 (4)
5. Avoiders (38) 2.8 2.86 (5) 2.22(4) 3.30(2) 3.87(1) 2.47(5)
Adjusted R-square 39% 42% 22% 21% 49%

Note: Adjusted R-squared were obtained from linear regression model in which TRI and each of its components were used as
dependent variables and student and teacher segments were categorical independent variables. Adjusted R-squared presents
percentage of each TR component and overall TR explained by the segmentation variable.

Within the student sample, more than two-thirds of the students fall into the sceptics category,
and less than 25% fall into either explorer or pioneer categories. Additionally, less than 10%
of students are among hesitators and avoiders, which is a similar percentage to that of teachers.
However, the most-ready adopters of new technology, the explorers, constitute just 12.8%
of the student sample. Since this group is highly motivated and least inhibited from using
new educational technology and forms the smallest proportion of the sample, interventions to
attract students to new technology are going to be more costly than those for teachers. More
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importantly, pioneers as the second most-ready adopters, who are highly motivated, but with
high level of inhibition, make up a small proportion (10.9%) of the sample. This group needs
strong support when using new technology, but little persuasion to adopt new technology.

The sceptics are similar to the explorers in terms of their technology readiness and constitute
around 68.7% of the total sample, which is the largest group by far. This suggests that to attract
a large pool of students to new technology, policymakers or higher education administrators
will need to pay considerable attention to crafting persuasive messages that provide students
with concrete reasons for using technology and pair that with material supports, like making
tablets, laptops, and desktop computers available. According to Badri et al. (2014), despite
being constrained by high level of discomfort and insecurity, once sceptics are convinced, they
are ready to adopt the new technology. The smallest two categories—#hesitators and avoiders—
form such a small proportion of the sample that spending additional resources to attract them
to use e-learning technology is not of great concern.

5.4. Regional and gender gaps in technology readiness

This section presents an analysis of regional and gender gaps by comparing the mean of overall
TRI and percentages of each of the five categories of teachers and students by region and
gender (see Tables 4 and 5). We did not find any differences based on gender in the mean of
overall TRI in urban (Phnom Penh) and that in non-urban areas (province, district, and rural)
for both teacher and student samples. We also performed tests of regional differences using
the mean of optimism, innovativeness, discomfort, and insecurity from the teacher and student
samples. We did not find any significant difference in the TRI components for the teacher
sample but found significantly higher scores of three components—optimism, innovativeness,
and insecurity—in urban areas for the student sample. However, the differences are extremely
small and vary from 0.07 (optimism) to 0.15 (innovativeness) to 0.16 (insecurity).

Regarding possible regional gaps between the categories of the teacher sample, we found
that the proportion of pioneers in urban areas (27.1%) was substantially and statistically
significantly higher than that in non-urban areas (13.3%). By comparison, the proportion of
hesitators in urban areas (3.9%) was statistically and significantly lower than that in non-urban
areas (8.9%). For the student sample, we found that the percentages of both explorers (16% vs.
11.5%) and pioneers (15.5% vs. 9.1%) in urban areas were statistically and significantly higher
than those in non-urban areas. However, the proportion of sceptics in urban areas (62.2%) was
statistically and significantly lower than that in non-urban areas (71.3%).

Table 4: Urban and rural gaps in TRI scale and segments of teachers and students

Teacher sample Student sample

Outcomes Urban Province, Difference Urban Province, Difference

(Phnom Penh) district, rural (Phnom Penh) district, rural
TRI score 3.36 3.34 0.1 3.18 3.16 -0.02
1. Explorers 31.4 32.2 -0.8 16 11.5 4.5%*
2. Pioneers 27.1 133 13.8%%%* 15.5 9.1 6.4%**
3. Sceptics 37.1 44.4 -7.3 62.2 71.3 N ko
4. Hesitators 3.9 8.9 -5.0%* 3.7 5.2 -1.5
5. Avoiders 0.4 1.1 -0.8 2.6 2.9 -0.3

Note: TRI score is expressed as mean, while segments are expressed as percentage. A t-test of difference in mean is performed
for TRI score, while Chi-square test of difference in proportion is performed for each segment of the teachers and students.
Urban, province, district, and rural denote locations of HEIs.

**% significant at 1%; ** significant at 5%; * significant at 10%.
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Results from our t-test of TRI showed that male teachers and students had a higher TRI mean
than female teachers or students did (see Table 5). Notably, there was a larger TRI gender
gap in the teacher sample than there was in the student sample. We also observed significant
differences in the proportion of teachers and students who scored into certain categories. For
instance, the teacher sample had a significantly higher proportion of male teachers who were
explorers compared to the same category of female teachers. Additionally, the proportion of
female teachers who were sceptics was significantly higher than that of male teachers. For the
student sample, the proportion of male students who were pioneers was significantly higher
than that of female students while the proportion of female students who were sceptics was
significantly higher than their male counterparts. Our findings suggest that male teachers could
help motivate their female peers to accept and adopt new technology since most of them are
pioneers and explorers while the majority of female teachers are sceptics. However, both male
and female students need considerable support and motivation to accept new technology.

Table 5: Gender gap in TRI scale and segments of teachers and students

Teacher sample Student sample

Outcomes - -

Male Female Difference Male Female Difference
TRI score 3.37 3.25 0.12%** 3.19 3.15 0.04%**
1. Explorers 33.13 17.14 16.0%* 13.81 11.76 2.05
2. Pioneers 23.88 22.86 1.02 14.11 7.74 6.37%**
3. Skeptics 37.01 57.1 -20.1%* 65.62 71.73 -6.11%*
4. Hesitators 5.37 2.86 2.51 4.8 4.76 0.04
5. Avoiders 0.60 0.00 0.60 1.65 4.02 -2 37HF*

Note: TRI score is expressed as mean, while segments are expressed as percentage. A t-test of difference in mean is performed
for TRI score, while Chi-square test of difference in proportion is performed for each segment of the teachers and students.
Urban, province, district, and rural denote locations of HEISs.

*** significant at 1%; ** significant at 5%; * significant at 10%.

5.5. Determinants of technology readiness

This section presents the analysis of the determinants of technology readiness (TR) among
teachers and students during the COVID-19 pandemic using multivariate linear regression
models with school as fixed effects and robust clustered standard errors. Results for the teacher
and student samples are presented in Table 6 and Table 7, respectively.

For the teacher sample, we identified a number of factors that were statistically and
significantly associated with level of TR, including birthplace region, ownership of tablet
at home, percentage of teaching time using ICT tools, perceived benefit of using ICT when
teaching, general ICT competency, ICT-related training experience, and perception about
school ICT infrastructure and policy. We found that teachers who were born in urban (capital
city of Phnom Penh) areas were more willing to adopt new technology than those born in
the provinces. The recent expansion of HEIs to the provinces has provided province-born
teachers with an unprecedented opportunity to contribute to their communities. However,
it is important to note that, traditionally, teachers who are ready to take on new challenges
and compete for higher pay prefer to work in Phnom Penh, and this trend continues today.
Therefore, urban-born teachers are more likely to be explorers, but less likely to be sceptics
due to self-selecting factors.
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Table 6: Determinants of technology readiness among teachers

Teacher TR score

Dependent variable

Coefficient S.E. P-value

Sex (male) 0.113 0.074 0.145
Age 42 and above -0.053 0.029 0.106
Married or live together (Ref: Single or divorced) -0.008 0.082 0.920
Region (Ref: Phnom Penh)

Provincial capital -0.145%* 0.056 0.019

District -0.066 0.042 0.136

Rural -0.074 0.054 0.191
Number of years of teaching experience 0.006 0.010 0.508
Square of years of teaching experience -0.0001 0.0003 0.657
Number of children -0.010 0.023 0.665
Own computer at home -0.125 0.234 0.601
Own tablet at home 0.074%*%* 0.031 0.028
Access to internet at home -0.029 0.079 0.721
Computer at school -0.006 0.041 0.884
Access to internet at school -0.017 0.125 0.891
Hold a PhD degree (Reference: Master/bachelor) 0.007 0.044 0.867
Ever taught online before the COVID-19 0.032 0.061 0.597
Percentage of teaching using ICT tools 0.0027%%** 0.001 0.009
Perceived benefit of using ICT when teaching 0.060%** 0.024 0.023
General ICT competency 0.042%** 0.020 0.052
ICT-related training experience 0.081%* 0.031 0.018
School ICT infrastructure & policies 0.063**%* 0.020 0.005
Constant 3.317 0.296 0.000
School fixed effects Yes
Number of observations 370
R-squared 0.31

Note: Standard errors are clustered at school level. Indexes for perceived benefits and disadvantages of using ICT when
teaching (e.g. improved ICT skills, add new teaching methods, easy monitoring of student learning progress, access to more
quality learning resources, collaborating with other faculty, collaborating with faculty from other schools, better managed
administrative tasks, increased workload, increased work pressure, and taught less effectively), general ICT competency (e.g.
MS Word and Excel, PowerPoint Presentation, email, photo edit, electronic filing, SPSS/Stata), ICT-related training experience
(e.g. introductory & advanced MS Office, multimedia, internet, ICT-integrated pedagogy) and school ICT infrastructures &
policies (e.g. ICT use policy, ICT tools for teacher & student, technical support, and required ICT skill, knowledge and tools
among students) were derived using confirmatory factor analysis (CFA).

*** significant at 1%; ** significant at 5%; * significant at 10%.

Additionally, we found teachers who owned tablets at home had higher TR scores by
approximately 0.07 points. Surprisingly, we did not find any significant association between
computer ownership at home and a higher TR score because almost every teacher had a personal
computer (98%). The percentage of teaching time using ICT tools was found to be associated
with TR score, but the magnitude of the association was extremely small. The increase in
hours of teaching using ICT tools is associated with higher TR scores. However, given the
small magnitude of the association, our finding provided minimal economic importance for
future mandates for increasing teaching time using ICT tools. Nonetheless, it is important to
note that this variable may interact with other variables in the regression model, such as the
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perceived benefit of using ICT when teaching, general ICT competency, or ICT-related training
experience. Generally, without good understanding of ICT tools and a positive perception of
the benefits of ICT, teachers are not able to use ICT tools optimally.

Another factor, the perceived benefit of using ICT when teaching, was also found to be related
to TR score. A one-unit (a standard deviation of 0.99) increase in the index of perceived benefit
of ICT use was associated with a 0.06 increase in the TR score, which was equivalent to about
1.8% of the mean of the overall TR score. Our results showed a promising sign of the effects
of integrating ICT into higher education. Having a sense of the perceived benefit or usefulness
of ICT in addition to having a positive attitude toward ICT and technology, in particular, were
found to be associated with behavioural intention to use technology in the literature (e.g., El
Alfy, Gomez, and Ivanov 2016).

General ICT competency and ICT-related training experience were also shown to have a
positive association with teachers’ TR score. The magnitude of the association of the ICT-
related training experience variable was twice as large as the size of the association of the
general ICT competency. This suggests that while general ICT competency was crucial for
improving TR score, ICT-related training experience was even more important. A one-unit
increase in the index of general ICT competency and index of ICT-related training experience
was associated with 0.04 and 0.08 increase in TR scores, respectively. Our findings, therefore,
provide support for the government’s integration of ICT skills training in higher education for
lecturers as laid out in the Master Plan for ICT (MoEYS 2010).

Figure 4: Perception of teacher toward school and student ICT

Policy to encourage ICT use 94.8
Sufficient technical support from school
Sufficient ICT infrastucture for teachers
Sufficient ICT infrastucture for students

Sufficient staff with ICT skills

Students with required ICT tools

Students with required ICT skills 36.2

0 20 40 60 80 100
Percentage of teachers agreed with each statement

Last, we identified teachers’ perceptions regarding school ICT infrastructures and policy as
factors influencing teachers’ technology readiness. We found that a one-unit increase in the
index of teachers’ perception regarding school ICT infrastructures and policy was associated
with 0.06 increase in the teachers’ TR score. We further examined each component of the
index by showing the proportion of teachers who somewhat or strongly agreed with each of
the components in the graph below (see Figure 4). The majority of the teachers had a positive
perception on all but two components of whether students had the required ICT tools (49.4%)
and skills (36.2%). This clearly suggests that if teachers’ assessment of students’ ICT tools and
skills were right, improving students’ ICT tools and skills would enhance teachers’ confidence
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or readiness in their use of ICT in their teaching. The objective of improving all first-year
students’ ICT-based professional skills as outlined in the 2009-2013 Master Plan for ICT in
education should be fulfilled (MoEYS 2010).

For the student sample, we identified a number of factors that are statistically and significantly
associated with levels of technology readiness, including gender, English language proficiency,
home durable asset, ownership of a tablet at home, experience taking online classes,
satisfaction with online learning during COVID-19, and average hours spent online every
day. In our regression model, we demonstrated a gendered difference in students’ level of
technology readiness that was not found among teachers. We found that male students were
more technology-ready than their female counterparts. On average, males had TR scores
approximately 0.03 higher than female students.

Table 7: Determinants of technology readiness among students

Dependent variable : Student TR score
Coefficient S.E. P-value

Gender (male) 0.034%* 0.019 0.091
Birthplace regions (Ref: Phnom Penh)

Provincial capital -0.009 0.026 0.729

District 0.044 0.035 0.218

Rural 0.053 0.035 0.149
Academic stream at high school
(Science=1, Social science, otherwise) -0.018 0.015 0.230
English language proficiency (Ref: Basic)

Intermediate 0.026 0.023 0.261

Fluent 0.121%%** 0.021 0.000
Family size -0.002 0.004 0.603
Father alive -0.009 0.022 0.696
Mother alive 0.011 0.072 0.882
Own farmland -0.037 0.025 0.158
Index of durable home asset 0.015%* 0.006 0.030
Index of agricultural asset 0.009 0.007 0.237
Own computer at home -0.021 0.028 0.453
Own tablet at home 0.056* 0.027 0.054
Internet (LAN) at home 0.054 0.038 0.171
Internet (Wi-Fi) at home 0.008 0.020 0.703
Computer at school 0.004 0.025 0.887
Internet (LAN) at school 0.025 0.017 0.162
Internet (Wi-Fi) at school -0.008 0.024 0.162
Taken any online class before the COVID-19 0.092%%* 0.042 0.042
Satisfaction with online learning (Ref: Unsatisfied)

Neutral 0.071%%** 0.013 0.000

Satisfied 0.103%%** 0.024 0.000
Log average hours spent online per day 0.031* 0.017 0.083
Access to computer freely at school -0.017 0.019 0.372
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Did any work in the past seven days 0.029 0.023 0.229

Log average hours spent on online study 0.002 0.025 0.927
Constant 2.988 0.118 0.000
School fixed effects Yes

Number of observations 1247

R-squared 0.12

Note: Standard errors are clustered at school level. Principle component analysis (PCA) was used to derive home durable asset
index and agricultural asset index.

**%* significant at 1%; ** significant at 5%; * significant at 10%.

High levels of English language proficiency were also found to be associated with high TR
scores. Students who could speak English fluently were found to have approximately 0.12
TR score higher than those with basic speaking proficiency. This suggests that schools with
a more rigorous English language program that operate in tandem with their degree program
tend to better prepare their students to be ready for new technology. Our data also indicated that
well-off students were more technology-ready than students from poor family backgrounds.
When the index of household income durable assets was increased by one unit, the TR score of
students increased by 0.015. In addition to home durable assets, we demonstrated that students
who owned tablets at home had higher TR scores than students who did not. However, we found
was no rise in TR scores among students who owned a computer, which suggests that students
may value the portability and convenience of tablets compared to computers. However, it is
essential to note that most of the surveyed students had personal computers (75%) at home, and
63% had Wi-Fi access. Similar to teachers’ experiences with ICT tools, tablets were a practical
and popular tool to get more students ready to adopt new technology and online learning.
Therefore, providing subsidies for students from low socioeconomic backgrounds to get a
tablet may help to enhance technology readiness among students.

Unlike teachers, students’ level of online learning experience was found to be associated with
their level of technology readiness. Students who had taken online classes before COVID-19
had TR scores about 0.09 higher than that of students who had never taken online classes
before. In addition, logs of the average number of hours spent surfing the internet daily were
found to be associated with a student’s level of technology readiness. A 1% increase in average
hours spent online was associated with a 0.03 increase in TR score. This finding suggests
that students with more experience surfing the internet tended to be more technology-ready
than those with less experience surfing the internet. Nonetheless, it is important to note that
among those who surfed the internet 99.3% of students reported that they surfed the internet
for studying, learning new skills, or reading. Meanwhile, most of these students also reported
that they surfed the internet for entertainment (97.3%), work (56%), and communication with
friends and family (80%).

Lastly, we identified students’ satisfaction with their online learning experience during
COVID-19 as a determinant of their level of technology readiness. Students who reported
being neutral or satisfied with online learning had between 0.07 and 0.10 increases in their TR
scores. This finding suggests that students who were able to moderately (neutral) or strongly
(satisfied) adapt to the new online learning environment tended to possess qualities of being
technology-ready. It is therefore crucial to understand the characteristics of those who were

2 Responses were from multiple-response question meaning that students were allowed to select all options
including surfing internet for study, surfing internet for entertainment, surfing internet for work, and surfing
internet for communication with friends and family. Therefore, percentages for all response added up to
more than 100%.
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not satisfied with the e-learning environment so that strong, persuasive messages about using
technology can be communicated to them along with necessary ICT training courses that are
tailored to them. It is also crucial to develop an intervention to improve the perception of online
learning among students who were neutral.

6. Conclusion and policy implications

6.1. Conclusion

In conclusion, this study sheds light on the landscape of online learning adoption and Cambodian
teachers’ and students’ technology readiness in the context of the COVID-19 pandemic. Prior
to the pandemic, the adoption of e-learning was limited revealing challenges stemming from
insufficient motivation, support, and funding within HEIs. However, the pandemic compelled
an overwhelming shift to online learning albeit with potential learning losses due to limited
online engagement.

Teachers exhibited greater technology readiness compared to students, which was underpinned
by their optimism, motivation, and accumulated experience with ICT tools. The segmentation
analysis revealed that while teachers predominantly fell into the explorer and pioneer
categories, students were more likely to fall into the sceptic group. The high level of student
sceptics indicates the need for targeted strategies to enhance students’ ICT skills and change
perceptions about the benefits of using technology in learning. Urban teachers more likely to
be pioneers and less likely to be hesitators while urban students are more likely to be explorers
and pioneers. Such regional variation underscores the importance of providing a tailored
approach to promoting technology adoption. Discrepancies in technology readiness also varied
by gender with female teachers and students having lower TR scores and being more likely to
fall into the sceptics category.

Through qualitative analysis using regression models, various determinants of technology
readiness were identified for both teachers and students. For teachers, factors included birthplace
region, home tablet ownership, ICT tool usage in teaching, perceived benefits of ICT use, ICT
competency, training experience, and perceptions of school ICT infrastructure. Meanwhile,
students’ factors determining technology readiness included gender, level of English
proficiency, household assets, tablet ownership, prior online class experience, satisfaction with
online learning, and daily online hours.

In light of these findings, it is evident that comprehensive strategies are essential to promoting
effective online learning and teaching. Addressing supply-side challenges—aligning
institutional visions, resource allocation, and ICT infrastructure development—as well as
addressing demand-side issues—student motivation and access to necessary tools—should be
paramount. The use of a robust Learning Management System (LMS) platform, accompanied
by proper training, motivation, and consultation, is a promising way to enhance ICT integration
in higher education.

Since the COVID-19 pandemic has exposed vulnerabilities in educational systems worldwide, it
is imperative to bolster technology readiness among educators and learners alike. By recognising
the importance of teacher training, student support, and equitable access, Cambodia’s HEIs
can navigate current and future challenges posed by online learning, ensuring a resilient and
effective educational environment in the future.
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6.2. Policy implications

Based on the findings, the study proposes the following policy implications to create a more
technologically inclusive and adaptive learning environment in order to enhance the overall
quality of education and student experiences.

e Student preparedness and support: It is crucial to bolster technology readiness among
students entering HEIs by initiating pre-entry ICT skills training in general education.
These programs should equip incoming students with foundational digital skills and
familiarise them with essential technology tools. Moreover, offering comprehensive
orientation sessions and ongoing support services can help students navigate the
transition to online learning environments. These sessions should address any discomfort
or insecurity students may feel when adapting to digital platforms. Concurrently, HEIs
should enhance students’ English language proficiency because, as our study has shown,
there is a positive correlation between English language skills and technology readiness
underscoring the importance of strengthening English language education.

* Equitable access to technology: Ensuring equitable access to technology is paramount in
cultivating a technologically inclusive learning environment. Institutions should establish
programs aimed at bridging the technology gap for students from low socioeconomic
backgrounds. Providing subsidies for laptops or tablets and reliable internet connectivity
to all students can enable their effective participation in online learning regardless of
students’ backgrounds. Collaborations with telecommunication providers would facilitate
internet access, particularly in rural and remote areas, thereby ensuring all students have
equal opportunities to engage in online education.

e Curriculum and pedagogical changes: To foster greater comfort with technology,
HEIs should advocate for the integration of ICT tools into the curriculum and teaching
methodologies. Faculty members should be encouraged to incorporate digital tools
seamlessly into their teaching practices enabling students to interact with technology in
meaningful ways. Emphasising the use of digital learning resources and platforms that
align with students’ preferences can enhance student engagement and familiarity with
technology.

* Support programs for teachers: Training programs for teachers will be crucial to
facilitate the integration of technology into their teaching practice. These training
programs should encompass a wide range of ICT skills that cater to teachers’ varying
levels of proficiency. Providing a balanced mix of face-to-face and online training
sessions can accommodate different learning preferences and schedules. Practical skills
such as designing engaging online lessons, creating interactive activities, and effectively
managing online discussions should be emphasised.

* Addressing gender and regional disparities: Targeted interventions are essential to
bridge gender and regional gaps in technology readiness. Support for female students and
students in rural areas in embracing technology will ensure that they have equal access to
technology and learning opportunities thereby minimising disparities.

* Research and innovation: Encouraging research initiatives that explore emerging
trends in technology adoption and readiness among teachers and students is imperative.
This research can yield insights into effective strategies for integrating technology into
education. Furthermore, fostering a culture of innovation among educators can lead to the
development of approaches that cater to the unique needs and preferences of Cambodians
in the country’s educational context.
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Appendix

Table A.1: 16-item questions capturing Technology Readiness Index (TRI 2.0)

TRI components TRI questions for both teachers and students

1. New technologies contribute to a better quality of life

2. Technology gives me more freedom of mobility

3. Technology gives people more control over their daily lives

4. Technology makes me more productive in my personal life

1. Other people come to me for advice on new technologies

2. In general, I am among the first in my circle of friends to capture new

technology when it appears

Innovativeness 3. I can usually figure out new high-tech products and services without help
from others
4. I keep up with the latest technological developments in my areas of
interest
1. When I get technical support from a provider of a high-tech product or
service, | sometimes feel as if [ am being taken advantage of by someone
who knows more than I do
2. Technical support lines are not helpful because they do not explain things

Discomfort in terms [ understand

3. Sometimes, I think that technology systems are not designed for use by

ordinary people

4. There is no such thing as a manual for a high-tech product or service that

is written in plain language

1. People are too dependent on technology to do things for them

2. Too much technology distracts people to a point that is harmful

3. Technology lowers the quality of relationships by reducing personal

interaction

4. 1 do not feel confident doing business with a place that can only be

reached online
Source: Parasuraman and Colby (2015)

Optimism

Insecurity
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