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Abstract
This study aimed to assess the extent to which healthcare students use five informational 
technologies for daily academic purposes and to examine the changes in student percep-
tions toward these technologies over five years. This was a cross-sectional descriptive 
study in 10 different colleges in seven governorates. We conducted a survey using the 
instruments developed from the Technology Acceptance Model (TAM). The surveys 
were administered to convenience samples of students at the colleges of pharmacy, medi-
cine, and dentistry in the participating universities. The survey was conducted three times 
over three different years: 2015, 2018, 2020. Five Information and Communication Tech-
nology components were included in the study: electronic course management (ECM), 
internet, computer, audio recording/commentary, and PowerPoint slides. The surveys 
were electronic and administered using Qualtrics Survey Software. For most respondents, 
the survey links were administered electronically via Facebook groups to convenience 
samples of students of the Bachelor programs. Kruskal–Wallis test was used to meas-
ure the difference among the three (years) surveys results. The multiple linear regression 
analysis was used to measure the associations between the five predictors of the TAM 
and the outcome variable (actual use of technology). There was a total of 3,113 valid sur-
veys collected in 2015, 2018, and 2020. Nearly two thirds of participants were females. 
Most students did not have enough experience in using ECM before classes closure in 
March 2020. Lack of facilitating conditions and infrastructures like an expert technical 
support team and stable internet connections are negatively impacting students’ accept-
ance of technology use in education. Moving from mainly face-to-face learning with 
partial electronic use in 2015 and 2018 to totally virtual learning in 2020 had a negative 
impact on the perceptions of healthcare college students of the five technologies across 
the five TAM domains (perceived usefulness, facilitating condition, ease of use, attitude 
toward use, intention to use) and the actual use of these technologies. The TAM success-
fully explained the factors influencing the actual use of technologies by healthcare college 
students. Continuing technical support and training can reduce students’ electronic chal-
lenges. Technical status assessment needs to be done at the beginning, mid and end of the 
semester to evaluate the technical challenges facing students in online learning. The study 
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tools are internationally adoptable to evaluate the student perceptions of the ICT imple-
mentation for research and academic annual assessment purposes.

Keywords  Informational technology · Healthcare colleges · Technology acceptance 
model · Electronic course management

1  Introduction

Information and communication technologies (ICTs) include any communication 
device or application, such as smartphones, tablets, computer, videos, distance 
learning, network hardware and software and others (Zare-ee, 2011). Currently there 
is an ever-expanding use of various technologies for academic purposes. As such, 
many studies examined perception, acceptance and satisfaction for students and 
faculty with various technologies and delivery method (Pawasauskas et  al., 2014; 
Rodrigues et al., 2018; Venkatesh et al., 2020). ICT integration into education was 
found to be rewarding in terms of providing quick and convenient access to informa-
tion, announcements, and class materials (Waycott et al., 2010). Additionally, it was 
reported to improve students’ engagement in class and facilitate distance learning 
(Waycott et  al., 2010). Faculty members in five different pharmacy schools in the 
USA believed incorporating different technologies into their teaching methods had 
positive impact on students learning and students agreed that the technologies they 
used met their academic needs (DiVall et al., 2013).

1.1 � Literature review

In Iraq, administration efforts towards integrating e-learning into university educa-
tion dates back to 2010 (Ameen et al., 2017); however, ICT use and implementa-
tion varied greatly depending on the administration of the university and the college 
(Alnuaimi, 2018; Khmiss & Aaber, 2010). For instance, and until recently, univer-
sity official email or other web-based systems have not been adopted in most Iraqi 
universities. Electronic course management (ECM) use in the most cases was the 
personal effort of instructors (Ahmed et al., 2020). ECM is part of the system ser-
vices in e-learning that has been recently reported to be the most important dimen-
sion in the overall e-learning services (Pham et al., 2019). As such careful evalua-
tion of the ECM component becomes essential to understand the status of e-learning 
especially in countries with recent experience in e-learning.

With the growing interest in incorporating technology into pedagogy, there have 
been expanding research aiming at examining different aspects of ICT implementa-
tion. Examples of areas examined included preparedness of students and/or faculty 
(Cutri et al., 2020; Martin et al., 2020; Parkes et al., 2015), satisfaction of students 
and/or faculty (Bolliger & Wasilik, 2009; Choe et al., 2019), perception and accept-
ance of students and/or faculty of specific technology in education (Ustun et  al., 
2020; Yılmaz, 2017). In settings with slow or recent ICT use in education, such stud-
ies become valuable in shaping strategies and action plans for ICT implementation. 
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Iraqi universities are examples of such settings with young experience in distance 
education.

The level of ICT implementation in education in Iraq changed dramatically in 
early 2020 due to COIVD-19 pandemic. Campus closure forced many universities 
to transition to distance learning over short times. Such transition affected many uni-
versities around the globe. However, it was smooth for institutions with established 
infrastructures and prior experience with e-learning and challenging for others lack-
ing adequate infrastructure and personnel training (Louise, 2020). Indeed, instruc-
tor training and transitional delivery methods were suggested pivotal for successful 
e-learning implementation (Fidalgo et al., 2020). During the year of 2020, research 
screening different aspects of COVID-19 impact on education escalated (Butler-
Henderson et  al., 2020). Case reports from a considerable number of institutions 
disclosed challenge and action steps taken in response to the pandemic (Bates et al., 
2020).

Despite the immense scholarly work on different aspects of distance education, 
the change over time in students’ attitude toward ICT implementation in academia 
is a largely unexplored area. This study investigates the changes in students’ attitude 
over a five-year period. Additionally, the study looks at the impact of COVID-19 
driven ICT implantation in education on students’ acceptance of technology. The 
significance of this study stems from the relatively long period over which the study 
was conducted. To the best of our knowledge, this is the first study to report on the 
change in attitude over time for healthcare students in an environment of fresh ICT 
implementation. The study employs the Technology Acceptance Model (TAM) that 
has been extensively employed and validated for evaluating technology utilization 
in education (Granić & Marangunić, 2019). The findings of this study, help identify 
influential action steps in distance education.

1.2 � Theoretical framework

The Technology Acceptance Model (TAM) measures factors influencing the accept-
ance of new technology. The TAM has five main domains: Perceived usefulness 
(PU), perceived ease of use (PEU), attitude toward using (ATU), facilitating condi-
tions (FC) and behavioral intention to use (BIU) in addition to the outcome vari-
able (actual technology use-ACU) (Davis et al., 1989; Teo, 2011). Perceived useful-
ness may include the technology is helpful, effective and save time and efforts in 
the learning process. Perceived ease of use may refer that technology can be used 
easily by the students and does not need advanced skills. Attitude toward using may 
include preference and acceptance of a technology over others. Behavioral inten-
tion to use may include excitement and desire to use the technology soon. Actual 
technology use refers to the adoption/using of the technology in the daily learning 
process. All these five domains can influence on the actual use/acceptance of tech-
nology by users (Fig. 1). Basically, for any new learning technology to be accepted 
and used by students, they need to perceive that technology is useful in their learn-
ing process, easy to use and available/affordable in addition to have positive attitude 
toward this new technology.
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1.3 � Objectives

This study aimed to assess the extent to which Iraqi healthcare students use infor-
mational technology (ECM, internet, computer, PowerPoint slides, and recording 
lectures) for daily academic purposes and to examine the changes in student percep-
tions toward these technologies over five years.

2 � Methods

This was a cross-sectional descriptive study in eight public universities and two pri-
vate university colleges in seven different Iraqi governorates: Baghdad, Basrah, Al-
Najaf, Qadisiyah, Duhok, Erbil and Sulaimani. We conducted a survey using the 
instruments developed from the Technology Acceptance Model (TAM) (Al-Jumaili 
et al., 2017; Davis et al., 1989). The TAM has five predictive domains (perceived 
usefulness, perceived ease of use, facilitating conditions, attitude toward use, behav-
ioral intention to use) which can influence the outcome variable (actual use of tech-
nology) (Davis et al., 1989; Teo, 2011) (Fig. 1). Five ICT components were included 
in the study: ECM, internet, computer, audio recording or commentary, and Power-
Point slides. The survey included questions about the five independent variables and 
the outcome variable for each of the five included technologies.

Some measures were adapted from previous studies (Akbulut, 2009; Al-Jumaili 
et al., 2017; Kazley et al., 2013; Waycott et al., 2010; Zare-ee, 2011) and others were 
newly developed. The surveys were administered to convenience samples of students 
at the colleges of pharmacy, medicine, and dentistry in the participating universities. 
Faculty at the participating institutions reviewed the instrument for face validity of 

Fig. 1   Adopted Technology Acceptance Model (TAM)
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constructs. The survey was conducted three times over three different years: 2015, 
2018, 2020. In 2015, the survey was distributed from February 27, 2015 through 
May 25, 2015. In 2018, the survey was distributed from October through November. 
In 2020, the survey was distributed from April 4th to April 20. A five-point Likert 
scale was used to answer the survey questionnaires (1-strongly disagree, 2-disagree, 
3- neutral, 4-agree 5-strongly agree). The 2020 survey was distributed soon after 
transitioning to virtual classes (which occurred on March 17, 2020) due to COVID-
19 pandemic. The wording of some of the survey questions had to be modified in the 
2020 survey to meet current technology use. specifically, the audio recording ICT 
component was modified to provide commentary.

Iraqi and American faculty members in colleges of pharmacy reviewed the survey 
questionnaire to avoid any biased and unclear questions. The survey questionnaires 
were pretested (pilot study) during November 2014 and 2020 to evaluate the reli-
ability of new instruments. Faculty members of healthcare colleges included in the 
study (pharmacy, dentistry, medicine) teach and test academic courses in English. 
Hence, the questionnaires were in English. The surveys were electronic and admin-
istered using Qualtrics Survey Software (Qualtrics, Inc, Provo, UT). Every class at 
each college had its own students Facebook group to communicate for academic 
purposes. For most respondents, the survey links were administered electronically 
via Facebook groups (of each class) to convenience samples of students of the Bach-
elor programs (2nd, 3rd, 4th and 5th-year students) of included colleges. We excluded 
1st year students because of limited experience with using technology for academic 
purposes.

Personal characteristics were collected from the students such as age, gender, year 
of study, name of the university, and year of study. No incentives were offered. The 
survey was optional and anonymous. The study proposal received ethical permission 
from the ethical committees at the participating colleges.

2.1 � Statistical analyses

The analyses were conducted using the Statistical Package for the Social Science 
(SPSS, version 22, IBM, New York, USA). Descriptive statistics (medians, frequen-
cies and percentages) of the participants were calculated. Because the variables 
were not normally distributed, Kruskal–Wallis test was used to measure the differ-
ence among the three (years) surveys results. Kruskal Wallis Test (non-parametric) 
compares mean ranks, but they are usually large numbers and that is why we men-
tioned the median as well. For significant results, pairwise comparisons were used 
to identify between which years where the significant differences occurred. Spear-
man’s correlation was used to measure the relationships between the outcome vari-
ables of the five technologies within each year. The multiple linear regression analy-
sis was used to measure the associations between the five predictors of the TAM 
(usefulness of the technology, ease of use, facilitating conditions, attitude toward 
use, and behavioral intention to use) and the actual use of technology (outcome vari-
able). Each variable in the model represented the summation of five variables of the 
same domain (of the five technologies) over the three years. This regression analysis 
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tested whether the TAM could explain the factors influencing the actual use of the 
five technologies for academic purposes in the healthcare colleges.

3 � Results

There was a total of 3,113 valid surveys collected of which 489 were in 2015, 731 
in 2018, and 1,893 in 2020. Nearly two thirds of participants were females (≈65%). 
Majority of participants were in the age range of 20–23 years across the different 
survey years of the study (Table 1). Higher participation was from Kufa University 
(N = 264, 54%) in 2015, Al- Kafeel University (N = 224, 30.6%) in 2018, and Basra 
University (N = 697, 36.8%) in 2020. Pharmacy school students were the only par-
ticipants in 2015 (N = 489) and they contributed about three quarters of participants 
(N = 543, 74.1%) in 2018 and 2020 (N = 1511, 79.8%) (Table 1). Most participants 
were in the 4th academic year in 2015 (N = 189, 38.7%) and 2020 (N = 584, 31.1%) 
while they were in the 3rd academic year in 2018 (N = 256, 35.1%) (Table 1).

When asked about their use of ECM, 60.1% and 53.6% of responding students in 
2018 and 2020 respectively stated they have used ECM at some point in their aca-
demic study. For the 2019–2020 academic year specifically, only 27.9% of respond-
ing students reported using ECM prior to campus closure due to the COVID-19 pan-
demic in March 2020. In 2015 and 2018, the median score showed ‘agree’ (4) for 
all six domains except for facilitating conditions where there was a ‘neutral’ median 
score (3). In 2020, the median score was ‘neutral’ (3) for all domains except for 
facilitating conditions and behavioral intention to use where the median score was 
‘disagreement’ median score (2) (Table 2A).

The Kruskal–Wallis test followed by paired analysis showed significant differ-
ences in perceptions for all six domains toward ECM between results from 2015 
and 2020 and those from 2018 and 2020. The differences between results from 2015 
and 2018 were significant only in four domains and these are: perceived usefulness 
(ECM saves time and effort item), attitude toward use (ECM is really helpful item), 
behavioral intention to use, and actual use (Table 2A).

The student perceptions toward the internet component of ICT were similar 
to ECM. A median score of agree (4) was reported for actual use over the three 
years of study. The median scores of the internet component from 2015 and 2018 
results were ‘strongly agree’ (5) for perceived usefulness in both years, ‘neutral (3) 
for facilitating condition item (I have access to intent in the college) in both years 
and’agree’ (4) for attitude toward use and behavioral intention to use (Table 2B). 
For facilitating condition items (I have internet at home), there was a strongly agreed 
median score (5) in the results from 2015. In contrast, the results shifted toward 
disagreement in 2020. In 2020, both facilitating condition items reported ‘disagree’ 
(2) for having internet in the college and ‘strongly disagree’ (1) for having internet at 
home (Table 2B). Perceived usefulness, attitude toward use, and behavioral intention 
to use showed a ‘neutral’ response (3) in 2020. Kruskal–Wallis tests followed by 
paired analysis showed significant differences between results from 2015 and 2020 
and those from 2018 and 2020 for all internet domains (Table 2B). However, there 
was a non-significant difference between results from 2015 and 2018 except for the 
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Table 1   The participating students’ demographics

*  Question was not included in the 2015 survey as ECM was not in use at time

Characteristic 2015                                                 2018 2020

Gender N = 488 % N = 730 % N = 1889 %
  Male 172 35.2 251 34.4 648 34.3
  Female 316 64.8 479 65.6 1241 65.7

Age (years) N = 485 % N = 730 % N = 1893 %
  19 0 0 104 14.2 104 5.5
  20 0 0 168 23.0 370 19.5
  21 171 35.3 239 32.7 405 21.4
  22 154 31.8 140 19.2 483 25.5
  23 107 22.1 41 5.6 391 20.7
  24–30 42 8.7 35 4.8 129 6.8
  30–40 11 2.3 3 0.4 11 0.6

University N = 489 % N = 731 % N = 1893 %
  Baghdad 26 5.3 146 20.0 153 8.1
  Duhok 80 16.4 82 11.2 0 0
  Hawler 25 5.1 0 0 0 0
  Qadisiyah 0 0 0 0 230 12.2
  Zahrawi 0 0 0 0 59 3.1
  Jaber ibn 

hayan
0 0 123 16.8 107 5.7

  Kafeel 1 0.2 224 30.6 451 23.8
  Sulaimani 38 7.8 0 0 0 0
  Basrah 55 11.2 0 0 697 36.8
  Kufa 264 54.0 152 20.8 77 4.1
  Others 0 0 4 0.5 119 6.3

Collage N = 489 % N = 731 % N = 1893 %
  Dentistry 0 0 66 9.0 102 5.4
  medical 0 0 123 16.8 280 14.8
  pharmacy 489 100 542 74.1 1511 79.8

Academic Year N = 488 % N = 729 % N = 1880 %
  2nd 14 2.9 156 21.4 407 21.6
  3rd 132 27.0 256 35.1 493 26.2
  4th 189 38.7 189 25.9 584 31.1
  5th 153 31.4 128 17.6 396 21.1

ECM use during academic study? 
(sporadic voluntary and indi-
vidual effort of some faculty)*

N % N %
Yes 597 60.1 1020 53.6
No 396 39.9 884 46.4

ECM use in the 2019–2020 
academic year before suspend-
ing physical classes due to 
COVID-19 pandemic? (sporadic 
voluntary and individual effort 
of some faculty)

Yes 532 27.9
No 1371 72.0
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facilitating condition domain and one item of the behavioral intention to use domain 
(Table 2B).

In the computer component of ICT, there was a shift for the actual use domain 
from a median score ‘agree’ (4) in 2015 to ‘neutral’ (3) in 2018 and then to ‘disa-
gree’ (2) in 2020. In 2015, the median score showed ‘agree’ (4) for perceived use-
fulness, ease of use, and behavioral intention to use. On the other hand, there was a 
‘neutral’ median score (3) for facilitating conditions and attitude toward use for the 
2015 results (Table 2C). In 2018, median scores were similar to those observed in 
2015 across all domains except for actual use. In 2020, there was a ‘neutral’ median 
score (3) for all domains of the computer component of ICT except for facilitating 
conditions that had a ‘strongly agree’ score of 5 (Table 2C). Kruskal–Wallis tests 
followed by paired analysis showed significant differences in the results from 2015 
and 2020, and 2018 and 2020 in all domains. For the results from 2015 and 2018, 
significant differences were observed for all domains except for facilitating condi-
tion and the attitude toward use domains (Table 2C).

For the PowerPoint slides component of ICT, actual use had a median score of 
agree (4) in 2015 and 2018 that changed to neutral (3) in 2020. Perceived usefulness, 
ease of use, attitude toward use, and behavioral intention to use had a median agree 
score (4) for the three time points of study. The median score for facilitating condi-
tions was agree (4) in 2015 and 2018 and neutral (3) for the 2020 results (Table 2D). 
Kruskal–Wallis tests followed by paired analysis showed non-significant differences 
in results from 2018 and 2015 for all domains except for ease of use where differ-
ences were significant. The 2020 results were significantly different from those in 
2015 and 2018 for all domains (Table 2D).

The last ICT component studied was audio recording/commentary. Actual use 
had a median agree score (4) in 2015 and 2018 that shifted to neutral (3) in 2020. 
Perceived usefulness items were significantly different across the three time points 
of the study, however, the median score for both items was ‘agree’ (4) across the 
three time points (Table 2E). Ease of use had a median ‘agree’ score (4) in results 
from 2015 and 2018 and a ‘neutral’ median score (3) in 2020. Kruskal–Wallis test 
followed by paired analysis for results in those two domains showed significant dif-
ferences between 2015 and 2020 results, 2018 and 2020 results, but not between 
results from 2015 and 2018 (Table 2E). Facilitating conditions had median ‘agree’ 
score (4) for the years of 2015 and 2018. The attitude toward use domain had two 
items with an ‘agree’median score (4) in 2015 and 2018. In 2020, one of the items 
had a ‘neutral’ median score (3) and the other had an ‘agree’ median score. For the 
item (audio recording/commentary is a great idea), there were non-significant differ-
ences in results from 2015 and 2020 (Table 2E).

The correlation analysis among the outcome variables (the actual use variables) of 
all five technologies showed a significant weak positive association between the actual 
use of all ICT in 2015 (Table 3). In 2018, there was a significant weak positive associa-
tion between actual use of all ICT except for the association between audio recording 
and ECM which was nonsignificant and the association between actual use of ECM 
and internet which was significant moderate positive association (Table  3). Correla-
tion analysis of the 2020 actual use variables of the different ICT components showed 
a significant moderate positive association between the use of PowerPoint slides and 
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audio-lecture with commentary, PowerPoint slides and ECM, ECM and internet. For 
all other components, there was a significant weak positive association between their 
actual use for the 2020 results (Table 3).

According to the multiple linear regression analysis, the five predictors of the TAM 
(usefulness of the technology, ease of use, facilitating condition, attitude toward use, 
and behavioral intention to use) had significant (P-value < 0.05) positive associations 
with the outcome variable (actual use of the technology) (Table 4). The model explains 
64.3% of the variance of the actual use of technology (which means this regression 
model has good fit for the observations). In summary, the regression analysis showed 
that the TAM successfully explained the factors influencing the actual use of technolo-
gies by healthcare college students.

4 � Discussion

The implementation of various technologies in education has been in use by aca-
demic institutions and specifically integrated at the college level. In Iraqi univer-
sities and until recently, attempts at implementing different ICTs and E-learning 
were scarce and discrete (Al-Azawei et al., 2016; Al-Jumaili et al., 2017; Elameer & 
Idrus, 2011; Khmiss & Aaber, 2010). Additionally, most pilot attempts at introduc-
ing various technologies in pedagogy and the studies stemming from these attempts 
were directed to computer science colleges (Al-Azawei et  al., 2017; Khmiss & 
Aaber, 2010; Radif, 2016).

In this study, we compared technology acceptance by healthcare students for 
five important components of academic education, namely ECM, computer, inter-
net, PowerPoint, and audio recording/lecture commentary across the years of 2015, 
2018, and 2020. The study utilized the TAM to construct the survey and success-
fully predicted factors influencing the actual use of technologies by healthcare col-
lege students. Additionally, we performed correlation analyses to test the level of 
association between the outcome measures (actual use) for each technology for the 
three years of 2015, 2018 and 2020.

In 2015, all ICT components but ECM were implemented (Radif, 2016). In 2018, 
ECM was used as adjuvant to in-class lectures while in 2020 classes were solely 
administered and run through different ECM platforms. We observed a significant 
change of student attitude toward disagreement with the use of ECM in the year of 
2020 compared to both 2015 and 2018. While it is expected that stress and anxiety 
associated with ongoing COVID-19 pandemic can have an impact in modulating 
students’ responses (Al-Rabiaah et al., 2020; Odriozola-González et al., 2020), we 
believe that this is not the only reason behind reported findings. In 2018, students 
did not need to have good experience in using ECM and they were not dependent on 
it in their learning process as they were able to reach instructors in person to inquire 
about materials or turn in assignments. This was reflected in an agreeing attitude 
for perceived usefulness and ease of use in 2015 and 2018 that changed to a neutral 
attitude in 2020.

Moreover, the behavioral intention to use shifted significantly from agreement in 
2015 and 2018 to disagreement in 2020. These results can be in part due to lack of 
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adequate technical support and shortage of facilitating conditions as we observed 
consistently the lowest median for facilitating conditions compared to other model 
constructs for the three years of study (2015, 2018, 2020). This comes in agreement 
with previously reported significant effect of resources availability on perceived ease 
of use and behavioral intention to use (Chen et  al., 2013). It is worth noting that 

Table 3   The correlation among the outcome variables (actual use of ICT) of the five technologies within 
each year

* Significant according to Spearman correlation (P-value < 0.05). Spearman’s ρ = Spearman’s rank cor-
relation coefficient. ECM Electronic course management

Item ECM Internet Computer PowerPoint slides

Use of Internet
ρ
P-value

2015 0.285
0.000*

2018 0.311
0.000*

2020 0.381
0.000*

Use of Computer
ρ
P-value

2015 0.138
0.002*

0.285
0.000*

2018 0.259
0.000*

0.288
0.000*

2020 0.283
0.000*

0.261
0.000*

Use of PowerPoint Slides
ρ
P-value

2015 0.145
0.001*

0.188
0.000*

0.133
0.011*

2018 0.136
0.007*

0.233
0.000*

0.176
0.000*

2020 0.323
0.000*

0.265
0.000*

0.240
0.000*

Use of audio recording/ Commentary
ρ
P-value

2015 0.148
0.001*

0.148
0.001*

0.140
0.002*

0.144
0.001*

2018 0.058
0.252

0.111
0.003*

0.142
0.000*

0.170*
0.000

2020 0.289
0.000*

0.272
0.000*

0.163
0.000*

0.336
0.000*

Table 4   Multiple linear 
regression analysis of the five 
predictors of the Technology 
Acceptance Model influencing 
the actual use of technology

R-square (coefficient of determination) = 0.643 (the model explains 
64.3% of the variance of the outcome variable (actual use of technol-
ogy). Each variable in the model represents the summation of five 
variables (of five technologies) over the three years

Model Standardized Coef-
ficients

P-value

Beta

Sum Easy to use 0.122 0.000*
Sum Facilitating conditions 0.158 0.000*
Sum Attitude 0.332 0.000*
Sum Intention to use 0.119 0.000*
Sum usefulness 0.191 0.000*
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all colleges enrolled in this study had increased the availability of technical sup-
port teams post COVID-19. However, it is possible that the sudden campus-wide 
implementation of ECM coupled with limited experience of the technical support 
staff and the instructors with the use of ECM resulted in less-than-optimal services 
for the students. Consequently, students reported disagreement for the presence of 
facilitating conditions in 2020.

Additionally, in 2020 all courses were transitioned to distance learning which is 
fully dependent on ECM. This requires stable internet connections at a minimum 
(Al-Hariri & Al-Hattami, 2015; Skinner et al., 2003) and preferably personal com-
puters at home for a smooth learning process. Indeed, a study reported a significant 
relationship between internet access away from university and students’ perception 
about ECM despite non-significant association between perception and actual use 
of ECM (Liyanagunawardena, 2008). In our study, there was a significant weak cor-
relation between the internet domain and ECM in 2015 that changed to a significant 
moderate correlation in 2020.

Looking closely at the internet component across the three years, behavioral 
intention to use was significantly different in 2020 compared to 2015 and to 2018. 
Strikingly, perceived usefulness shifted from ‘agree’ in 2015 and 2018 to ‘neutral’ 
in 2020 despite increased students’ dependence on the internet in their learning in 
2020 compared to 2015 and 2018. On the other hand, there was a big shift from 
‘agree’ in 2015 to disagree’ in 2020 in regard to facilitating conditions at home 
(median 5 vs. 1). This was the biggest shift in attitude measured in any domain and 
across the five ICT components studied here which reflect lack of internet service 
at home for many students. Indeed, the quality of internet access was reported as a 
determinant of user’s ability to perform internet-based tasks (Skinner et al., 2003). 
Additionally, speed and quality of internet service were reported to be among the 
determinants of students’ acceptance and use of E-learning (Ameen et  al., 2017). 
These findings support our belief that the observed trend of technology rejection in 
2020 is underlined by lack of required facilitating conditions and most importantly 
the internet.

This trend of significant shift in attitude from’agree’/ ‘neutral’ in 2015 and 2018 
to’neutral’/ ‘disagree’ in 2020 was evident in the computer component of ICT. 
Again, significant differences were observed in results from 2020 compared to 2015 
and 2018, but not between 2015 and 2018 for most domains. Two domains are worth 
looking at for the computer component: having a computer (facilitating condition) 
and actual use of it. While more students reported having computers, fewer agreed 
with using them in their daily academic work. While it was expected to see a shift 
toward agreement for actual use in 2020, the results were the opposite and students 
disagreed with actual computer use. Expected shift toward agreement was hypoth-
esized by the assumption that E-learning and online courses are better performed 
using computers as an important infrastructure (Ameen et al., 2017). The observed 
shift toward disagreement is possibly due to students’ unfamiliarity with computer 
skills as demonstrated by a neutral attitude toward perceived ease of use in 2020. 
Additionally, many students are expected to be accessing course materials from their 
smart phones using cellular data in  situations with poor internet services (Ameen 
et al., 2017; Rashid et al., 2016).
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This trend of significant shifts in attitude from ‘agree’ in 2015 and 2018 to ‘neu-
tral’ in 2020 was evident in the last two ICT components: PowerPoint slides and 
lecture recordings. These two components are believed to facilitate the learning pro-
cess. This shift can be explained by the impact of sudden transition from in-class to 
E-learning format keeping in mind that college students are attentive to the delivery 
method (Cole & Timmerman, 2015).

The component of lecture recording in 2015 and 2018 was in the format of stu-
dent audio recording the lecture with instructor permission. The students would use 
the recordings to re-listen to the lecture after attending the in-class lecture. In 2020, 
this technology was replaced by instructor provided commentaries and video lec-
tures due to class closure due to COVID-19 pandemic. The attitude toward using this 
component was the only domain that had a non-significantly different item between 
2015 and 2020 which reflects students desire and preference of recorded lectures. 
Additionally, students generally agreed on the usefulness of recorded lectures across 
the three years of study. This agrees with previously reported findings on student 
preference of lecture capture as a facilitating tool in education (DiVall et al., 2013; 
Dommett et al., 2019). However, the median attitude toward actual use shifted from 
‘agree’ in 2015 and 2018 (student lecture recording) to ‘neutral’ in 2020 (instructor 
provided commentary). This indicates that not all instructors provided video lectures 
or commentaries for their lectures in 2020 and some were providing class materials 
as handouts only. These results may reflect the limited technical skills of instructors 
especially if we considered that the survey was conducted in the beginning of the 
transition to virtual classes. Indeed, self-efficacy and ICT illiteracy were reported to 
hinder successful e-learning implementation (Al-Azawei et al., 2016).

Students in Iraq and other developing countries are facing many technical prob-
lems in online learning like instability of internet services at home, unavailability of 
a professional technical support team, and scarcity in using computers for academic 
purposes (Al-Azawei & Lundqvist, 2015; Al-Azawei et al., 2016; Alnuaimi, 2018; 
Ameen et  al., 2017). In this study, the five determinants of the conceptual frame-
work used (TAM) were significantly associated with the actual use of technology 
by healthcare students. Since online education will continue for at least another aca-
demic year in Iraq (2020 – 2021) and many other countries with the high incidence 
rate of COVID-19 cases, efforts and expertise should be directed toward improving 
the educational process. The research model and results of this study supply univer-
sity administrations with valuable strategic planning keys for implanting distance 
education. The study assesses the acceptance of E-learning by its end users, the 
students. and look into factors affecting their readiness to use of E-learning. The 
results of the study highlight important areas for where changes are needed. For 
example, a class material delivered over a live session only would be less helpful 
if not associated with recorded lectures due to poor internet connections. Continu-
ing technical support and training can reduce electronic illiteracy among students. 
Technical assessment needs to be done at the mid-point and end of the semester to 
evaluate the technical challenges facing students in online learning. Once challenges 
are addressed, instructors and college administrations should work to resolve and 
overcome those challenges to the best possible to sustain the quality of education 
provided.
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The limitations of this study were mainly the difference in teaching delivery method 
between the years of 2015 and 2018 from one side and 2020 from the other side where 
earlier data were collected when educational materials were delivered in class and the 
use of technology was supportive to the education process. In contrast, in 2020 all 
education materials were delivered online. Additionally, it was not possible to follow 
up all institutions across the five years where four out of ten colleges included in the 
study participated for one year only. The study sample was mainly pharmacy colleges 
students with smaller proportions of dentistry and medical college students.

5 � Conclusions

The perceptions of the healthcare students toward the use of ICT changed over time 
depending on the extent of ICT implementation by the academic institution. The rela-
tively long timeframe of the study and the different levels of ICT implantation in educa-
tion adds to the significance of the study. The study unveils the negative shift in student 
acceptance of technology use in education in response to higher ICT implementation. 
This response was driven by TAM domains namely, perceived usefulness, facilitating 
condition, ease of use, attitude toward use, and intention to use. Most students did not 
have enough experience in using ECM before classes closure in March 2020. Lack of 
facilitating conditions and infrastructures like an expert technical support team and sta-
ble internet connections are negatively impacting students’ acceptance of technology use 
in education. Moving from mainly face-to-face learning with partial electronic use in 
2015 and 2018 to totally virtual learning in 2020 had a negative impact on the percep-
tions of healthcare college students of the five technologies across the five TAM domains 
(perceived usefulness, facilitating condition, ease of use, attitude toward use, intention to 
use) and the outcome variable (actual use of these technologies). The TAM successfully 
explained the factors influencing the actual use of technologies by healthcare college stu-
dents. Leveraged continuing technical support and training to reduce students’ electronic 
challenges. Technical status assessment needs to be done at the beginning, mid and end 
of the semester to evaluate the technical challenges facing students in online learning. 
The study tools are internationally adoptable to evaluate the student perceptions of the 
ICT implementation for research and academic annual assessment purposes.
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