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Abstract

Background: Zambiais still experiencing a severe shortage of health workers, which is impacting the national health care
system. Very few people are trained, educational infrastructure is inadequate, and senior human resources for training are not yet
sufficient to produce the number of health care workers needed, especially for currently underserved rural areas. Therefore, to
strengthen the medical education program of medical licentiates, we implemented a tablet-based electronic learning platform
(e-platform) with a medical decision-support component.

Objective: Asthe primary objective, this study aimed to explore the acceptance and information system (IS) success of an
e-platform focused on offline-based tablet usage for nonphysician clinical studentsin alow-resource context in Zambia, Africa
Furthermore, we aimed to eval uate student demographic factors and prior technological experience, aswell as medical lecturers
acceptance of technology of the e-platform.

Methods: We collected data for the study before and after the intervention. Before the intervention, we collected student
demographic data and prior technological experience using a questionnaire. After the intervention, we collected results of the
guestionnaire on technology acceptance of students and | S success of the e-platform, aswell astechnol ogy acceptance of medical
lecturers. We calculated statistical measures such as means, standard deviations, and correlations of investigated variables. The
study report was compiled using the Consolidated Standards of Reporting Trials-Electronic Health checklist.

Results: Overall, questionnaire results of students and medical lecturers indicated acceptance of the e-platform and showed
higher ratings for overall net benefits and information quality (students) and perceived ease of use and perceived usefulness
(medical lecturers) as compared with ratings of other categories. The lowest scores were conveyed for system use and service
quality (students) and attitude and behavioral intention (medical lecturers).

Conclusions:  Acceptance of the e-platform as a learning technology for strengthening medical education in a low-resource
context in Zambiawas generally high for students and medical lecturers, but shortcomings were also identified. Resultsindicated
low overall usage of the e-platform as alearning and teaching tool. One hindering factor was the tablets' overall weak reliability
with regard to its service life and battery life span, and another was the teachers’ low engagement with the e-platform. Next steps
may include other hardware and more technol ogy-based training for medical lecturers. The evaluation results indicated that the
e-platform may open new promise for further strengthening and expanding medical education in this context, especially with
more affordable and viable technol ogies that are available.
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Introduction

Background

Zambia, a country in south-central Africa, faces significant
challenges in its overall disease burden and scant numbers of
health workers across all sectors and rural regionsin particular
[1-3]. The current severe shortage of Zambian health workers
and their skewed distribution toward urban areas underline the
dire need for an upscale of skilled and knowledgeable health
workers, especialy in rural areas. The ratio of health workers
in Zambiacompared with the populationis 1.2 per 1000 people,
which is far from the World Health Organization Sustainable
Development Goalsindex threshold of 4.45 health workers per

1000 people [2,4]. In a country with over 750,000 km? area,
Zambiais sparsely populated by approximately 20 inhabitants
per square kilometer [5], which further aggravates the dense
coverage of and proximate accessto health care. Zambia'srural
areasare severely underserved with only 7 clinicians per 10,000
people (urban areas. 16/10,000 people) and are insufficiently
covered by health facilities. Therecent Zambian National Health
Strategic Plan [1] points out that at times “the situation is so
severe that some facilities in rural areas have insignificant
numbers of staff and in the worst scenario are managed by
unqualified staff” In 2002, to address the need for
better-qualified nonphysician cliniciansto cover abroader scope
of health care than that provided by clinical officers, Zambia
started training associate physicians at the Chainama College
of Health Sciences (CCHS), Lusaka, to be known as medical
licentiate practitioners (MLPs) [6]. MLPs manage advanced
and common medical conditions and cover competencies such
assurgical care, cesarean sections, and management of complex
treatments. Most MLPs work at rura district hospitals or
peripheral health centers. Retention of MLPsis high, and over
270 MLPs work in the Zambian hedth system, thus
strengthening health care in rura areas [1]. As a result, the
Ministry of Health has set an objective to more than double the
MLP workforce to 600 by 2025 [1]. Although the number of
MLPstrained at CCHS hasincreased, especialy in rural areas,
CCHS as the main national training institution for MLPs has
experienced restricted resources and infrastructureto adequately
upscale the sorely needed increase in the number of students.

Resear ch Objectives

To strengthen the quantity and quality of training for MLPs, we
introduced a blended learning approach that includes a
self-directed electronic health platform (e-platform) [7]. The
primary objective of the e-platform is to alleviate the
shortcomings of the medical licentiate program training caused
by shortages of medical lecturersand learning materialsin MLP
training sites. The e-platform covers 2 components: (1)
electronic learning (e-learning) for medical education with
Web-based and offline static and interactive learning materials
including lecture presentations, books, virtual patient cases,
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pictures, and videos and (2) health care practice support with
medical treatment guidelines and algorithms to diagnose and
treat patients. Details on e-platform contents are described
elsawhere[8,9]. MLP studentswere provided with 7-inch tablets
preloaded with offline contents of the e-platform through the
Moodle mobile app [10]. The blended learning approach was
piloted from January 2016 until August 2016 [8], and the
evaluation of the first year of full implementation of the
e-platform for the MLP was conducted from September 2016
to August 2017. The evaluation included both aqualitative [8,9]
and quantitative methodol ogy. The objective of the quantitative
evaluation was to empirically explore the acceptance based on
the technology acceptance model (TAM; TAM2 as a baseline
model [11-13]) and information system (1S) success based on
the IS success model (1ISSM) [14] of the e-platform. The TAM
assumes that the users' acceptance of technology depends on 2
variables: (1) perceived usefulness and (2) perceived ease of
use [15]. In the original TAM, these 2 variables served as a
proxy to determine the users attitude toward using the
technology [16]. In 2000, the extended TAM was proposed
(TAM2) [17]to include socia and cognitive influencesto better
reflect the complexity of the users’ technology acceptance
decisions and the increased complexity of more developed ISs
[15]. ThelSSM isameasurefor | Sthat isorganized in 3 levels:
(2) thefirst level includes ISSM quality constructs that impact
the user’s satisfaction and intention to use the | S, (2) the second
level examinesthe systems’ performance, and (3) thethird level
looks at net benefits of an IS.

With questionnaires based on the TAM2 and | SSM, we wanted
to measure technology acceptance and | S success, respectively,
answering the following specific research questions:

1 Is the technology of e-learning for medical education
accepted, that is, do students and medical lecturers agree
with the technological environment of e-learning asamode
of learning and teaching for the CCHS?

2. Towhich extentismedical e-learning used for learning and
teaching by MLP students and medical lecturers and how
ismedical e-learning used Web-based and offline (context,
frequency, materials and 1S success respectively)?

Methods

Study Participants

During the study period from September 2016 to August 2017,
atotal of 83 students (3rd study year [SY] n=23, 4th SY n=32,
and bridging SY n=28) were registered in the MLP at CCHS
and together with the medical lecturers (n=36) constituted the
total study population. All enrolled MLP studentswere eligible
for the study, so no sample size specification was applicable.
At the time of the study, the MLP student population included
3rd and 4th SY students and bridging SY students (those who
had aready acquired an MLP diplomain the past and continued
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1 more year in the MLP to receive a Bachelor of Science
degree).

Study Design and Procedures

The prospective, nonrandomized intervention study was
conducted during the MLP SY 2016/17 that started in September
2016 and ended in July 2017. The study took place in the
capital—L usaka—and 10 rural hospitalswere used as practical
training sites for the MLP. The CCHS main campus, amedical
multiprofessional training institution, was located about 10 km
east of Lusaka's city center and was one of the largest training
institutions for Zambian health workers.

Learning Materials

Learning materialsfor the e-platform mainly comprised readily
available materials provided by medical lecturers according to
the MLP curricullum and materials customized for the
e-platform. Accessto e-platform material swas available offline
via the tablets and Web-based, via the Moodle learning
management system [10]. E-platform contents included static
and interactive elements, such as lecture presentations (mostly
Microsoft PowerPoint), medical books, interactive virtual patient
cases, medical images, and short videos on medical procedures
(see Table 1). Health care practice was supported with materials
on standard treatment guidelines and algorithms for diagnosis
and treatment.

Data Collection

Fieldwork for this study was conducted in collaboration with
CCHS. In September 2016, study baseline data were collected
before the intervention and included student demographic data
and technology experience. Students' name, date, place, date
of birth, marital status, SY, prior studies, year of graduation,
and medical experience in years were collected (see Table 2)
together with a 10-item paper-based questionnaire about
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technology experience (see Multimedia Appendix 1). A
guestionnaire asked students about their usage and exposure to
computers and mobile computing devices, level of comfort of
internet navigation, and prior experience with and self-perceived
usefulness of e-learning.

After completion of the baseline data, the MLP students were
given tablets (7-inch and Android-based) preloaded with
learning and clinical decision-making support materials and
access to the Web-based e-platform. MLP lecturers were
provided access to the Web-based MLP e-platform.

In August 2017, students data were collected on technology
acceptance and IS success with paper-based questionnaires
(5-item Likert scale: strongly disagree, disagree, neutral, agree,
and strongly agree). The students technology acceptance
guestionnaire comprised 25 questions based on the TAM2
baseline model [11-13] with 6 constructs (see Table 3): (1)
perceived ease of use, (2) perceived usefulness, (3) attitude, (4)
behavioral intention, (5) self-efficacy, and (6) subjective norm,
and 55 questions comprised Del.one and McLean’s | S success
model [14] on the basis of 6 constructs (see Table 4): (1)
information quality, (2) service quality, (3) system quality, (4)
user satisfaction, (5) system use (theintention to use the system),
and (6) net benefits. ML P students compl eted the questionnaires
in small groups of approximately 30 students. The TAM-based
guestionnaire for medical lecturers included 45 questions.
Medical lecturers were invited to complete the questionnaire
via a cloud-based survey service within a 3-month time frame
(July to October 2017), as they were dispersed throughout
Zambia

This study report conforms with the Consolidated Standards of
Reporting Triads-Electronic Health [18] checklist (see
Multimedia Appendix 2).

Table 1. Available Zambian medical licentiate program learning materials on the electronic platform by medical specialty and content type.

Content type Medical speciaty Total
Interna medicine Surgery Obstetrics and gynecology Pediatrics
L ecture notes 38 64 43 31 176
Medical books 6 1 1 7 15
Exam preparation 1 0 0 1 2
Treatment guidelines 69 0 1 32 102
Videos 2 44 42 0 88
Pictures 0 0 0 39 39
Virtual patients 4 1 0 2 7
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Table 2. Demographic data (summary statistics) of the study sample of medical licentiate practitioner (MLP) students and lecturers.

Variables n (%) Minimum Maximum Median Mean (SD)
MLP students (N=74)

Gender _a — — —
Female 16 (22)
Male 58 (78)

Age (years) 23 54 36 38(7)
<30 10 (14)
>30-<40 42 (57)
>40 22 (30)

Medical experience (years) 1 28 9 10 (6)
<5 21 (28)
>5-<15 35 (47)
>15 18 (24)

Technology experience scor e between 0.06 0.88 0.69 0.67 (0.16)

0 (minimum) and 1 (maximum)
Low 27 (36)
Moderate 36 (49)
High 11 (15)

Study year — — — —
Third 20 (27)
Fourth 29 (39)
Bridging 25 (34)

MLP medical lecturers (N=14)

Gender — — — —
Female 4(29)
Male 10 (71)

Age (years) 38 54 — 45 (6)
<30 0(0)
>30-<40 3(21)
>40 11 (79)

Medical experience (years) 9 27 145 17 (6)
<5 0(0)
>5-<15 8(57)
>16 6 (43)

Teaching experience (years) 2 2 — 10 (6)
<5 4(29)
>5-<15 8(57)
>15 2(14)

3ot applicable.
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Table 3. Questionnaire results of technology assessment model questionnaires of medical licentiate practitioner students.

Questionnaire items of technology acceptance component: MLP? students Mean (SD) rb
Per ceived ease of use 1.82(0.61) 0.61
| find the MLP e-learning platform easy to use. 1.89 (0.57) 0.45
Learning how to use the MLP e-learning platform is easy for me. 1.96 (0.60) 0.57
It is easy to become skillful at using the MLP e-learning platform. 1.90 (0.64) 0.63
Learning to operate my tablet is easy for me. 1.80(0.71) 0.61
| am clear on how to use the tablet. 1.77 (0.64) 0.65
It is easy for me to become skillful a using my tablet. 1.68 (0.53) 0.69
| find my tablet easy to use. 1.73(0.51) 0.65
Per ceived usefulness 1.85(0.61) 0.60
E-learning improves my learning performance. 1.93(0.49) 0.49
E-learning makes it easier to study course content. 1.96 (0.62) 0.49
Using atablet computer is compatible with all aspects of my studies. 2.04 (0.78) 0.64
| think that using atablet fits well with the way | like to learn. 1.90 (0.61) 0.73
Using atablet fitsinto my learning style. 1.83(0.56) 0.66
In my job, using atablet isimportant. 1.61(0.52) 0.64
In my job, using e-learning isimportant. 1.65 (0.54) 0.50
Attitude 1.72 (0.59) 0.70
Studying through e-learning is a good idea. 1.79 (0.59) 0.73
Studying through e-learning is awise idea. 1.76 (0.60) 0.75
| am positive towards e-learning. 1.74 (0.61) 0.72
| am positive towards using a tablet for medical learning. 1.60 (0.57) 0.59
Behavioral intention 1.69 (0.58) 0.67
| intend to be a heavy user of the MLP e-learning platform. 1.80 (0.63) 0.55
For my future job, it is necessary to know how to use a tablet. 1.67 (0.56) 0.69
For my future job, it is necessary to know how to use a computer. 1.59 (0.55) 0.77
Self-efficacy 1.86 (0.69) 0.65
| feel confident finding information on the MLP e-learning platform. 1.87 (0.63) 0.72
| have the necessary skills for using the MLP e-learning platform. 1.94 (0.67) 0.65
| feel confident using the MLP e-learning (Moodle app) with the tablet. 1.77 (0.76) 0.59
Subjective norm 1.92 (0.61) 0.78
What e-learning stands for isimportant for me as an MLP student. 1.90 (0.61) 0.75
It is necessary to take e-learning coursesto train asan MLP. 1.93(0.61) 0.80
Information system success (for details see information system success model results) 2.13(0.76) 0.29

M LP: medical licentiate practitioner.
br: corrected item-total correlations.
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Table 4. Questionnaire results of information system success of medical licentiate practitioner students.

Questionnaire information system success component: ML P? students Mean (SD) rb
Information quality 1.99 (0.80) 0.57
The MLP e-learning provides up-to-date learning materials. 2.06 (0.86) 0.58
Learning materials available on the MLP e-learning platform are clear. 1.88(0.72) 0.59
Materials available on the MLP e-learning platform are useful to me. 1.58 (0.56) 0.49
Materials available on the MLP e-learning platform help me to understand medical topics better. 1.89 (0.69) 0.57
The quality of materials available on the MLP e-learning platform is high. 2.34(0.85) 0.66
The MLP e-learning provides information relevant to MLP medical practice. 1.63 (0.55) 0.56
Materials on the MLP e-learning platform increase my quality of clinical care. 1.74 (0.51) 0.57
The MLP e-learning platform provides sufficient learning materials. 2.51(0.94) 0.65
Through the MLP e-learning platform. | get accessto learning materials | need in time. 2.29 (0.88) 0.48
Service quality 2.29 (0.86) 0.52
The MLP e-learning platform provides proper level of assistance and explanation. 2.30(0.74) 0.37
The MLP e-learning platform was available when | wanted to accessit. 2.65 (1.00) 0.33
Thelocal ITC has adequate knowledge to help meif | experience any problems with the MLP e- 2.28(0.88) 0.66
learning platform.
Thelocal IT has adequate knowledge to help meif | experience any problems with the tablet. 2.07 (0.74) 0.62
TheIT provides satisfactory support to users of the MLP e-learning platform. 2.11(0.87) 0.63
The T attends to my problems. 2.15(0.84) 0.61
The MLP e-learning platform provides dependable services. 2.24(0.73) 0.52
The MLP e-learning platform provides rapid services. 2.54(0.92) 0.38
System quality 2.10(0.70) 0.61
The MLP e-learning platform is easy to use. 2.02 (0.77) 0.66
The MLP e-learning platform is user-friendly. 1.94(0.72) 0.69
The MLP e-learning platform is easy to learn. 1.89 (0.61) 0.58
Most MLP students find the MLP e-learning platform easy to use. 2.15(0.66) 0.66
Most MLP students find the MLP e-learning platform user-friendly. 2.23(0.74) 0.65
Most MLP students find the MLP e-learning platform easy to learn. 2.14 (0.65) 0.61
The user interface of the MLP e-learning is attractive. 2.17 (0.69) 0.49
The MLP e-learning platform has attractive features to appeal to users. 2.23(0.72) 0.56
User satisfaction 2.11(0.72) 0.62
I think that most ML P students bring a positive attitude towards the ML P e-learning platform. 2.11 (0.61) 051
| think that most ML P students have a high perceived utility about the MLP e-learning platform. 2.22 (0.63) 0.64
| am satisfied with efficiency of the MLP e-learning platform. 2.30(0.88) 0.70
| will continue to use the MLP e-learning platform. 1.79 (0.67) 0.59
Overall, | am very satisfied with the MLP e-learning platform. 2.14(0.67) 0.66
System use 2.47 (0.84) 0.69
My frequency of using the MLP e-learning platform is high. 2.33(0.75) 0.67
| use the MLP e-learning platform daily several times. 2.61 (0.90) 0.76
| depend upon the MLP e-learning platform. 2.53(0.82) 0.72
| use the Moodle app daily several times. 2.40 (0.67) 0.60
Net benefits 2.00 (0.61) 0.60
The MLP e-learning platform helps me prepare better for the MLP exam. 2.15(0.76) 0.64
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Questionnaire information system success component: ML P? students Mean (SD) rb
The MLP e-learning platform helps me think through medical problems. 2.11 (0.59) 0.54
Using the MLP e-learning platform has helped me to accomplish my learning tasks more efficiently. 2.25 (0.62) 0.66
Using the ML P e-learning platform has made my learning activities become much easier than without. 2.14 (0.66) 0.63
My learning performance [is] enhanced since using the e-learning platform. 2.04 (0.62) 0.63
| find the MLP e-learning platform useful for my studies. 1.92 (0.55) 0.59
The MLP e-learning platform saves me money. 1.96 (0.66) 0.62
The e-learning materialsimprove my clinical performance. 1.93(0.54) 0.60
| feel that the e-learning platform has a direct positive impact on being an MLP practitioner. 1.83(0.53) 0.56
The MLP e-learning platform helps meto treat patients better. 1.82(0.48) 0.53
The MLP e-learning platform saves me time. 1.90 (0.56) 0.62

3\ILP: medical licentiate practitioner.
br: corrected item-total correlations.

CIT: information technol ogy.

Objectives
The primary objective of the study was to evaluate the
technology acceptance and IS success of the e-platform.

Statistical M ethods

All data were cleaned in a systematic screening for
completeness, plausibility, and consistency. Potential
inconsistencieswereresol ved by checking against original data
forms. Resultsweretransferred into aspreadsheet and datawere
then analyzed with RStudio Desktop (open-source license
version 1.1.463) [19].

For questionnaire items, we calculated the mean, standard
deviation, and correlation coefficient r to see how well aligned
guestions were to the respective categories. Likert scale data
were interpreted as interval scales [20], and data from various
study participants were regarded asindependent aswe assumed
that the behavior of one participant did not influence the
behavior of another. Correlations of variables were explored
with Kendall tau correlation coefficient as an estimator of
correlation in the population.

Ethical Considerations

We communicated the purpose of this research to study
participants and explained the study design and participation
requirements. Before taking part in this study, al study
participants agreed to and signed an informed consent explaining
the study scope and purpose, and their right to withdraw at any
point. Voluntary study participation was emphasized to be
voluntary and assessments were solely part of this study.
Furthermore, it was emphasized that the usage of the e-platform
is tracked. The Biomedical Research Ethics Committee of the
University of Zambia and the ethical committee of the
University Hospital Heidelberg, Germany approved the study
protocol.

http://www.jmir.org/2019/10/e14748/

Results

Demographics

Overall, the student popul ation was predominantly male (58/74;
78%) with female students in the minority (16/74; 22%). The
predominant age group was between 30 to 40 years (42/74,
57%; see Table 2). Most students had had more than five years
of medical experience with an average of 10 years of working
experience. Medical lecturers in the MLP were aso
predominantly mae (10/14; 71%) with an average work
experience of approximately 17 years and an average of 10
years of teaching experience.

Female students experience with technology was generally
low, whereas males reported a predominantly midrange of
technology experience (see Multimedia Appendix 3).
Demographic detailsfor age groups and medical and technology
experience by gender are presented in Table 2.

Owing to a high number of missing data values, data from 9
ML P students were excluded from further analysis.

Technology Acceptance

With regard to technology acceptance, the highest rated
categoriesby ML P studentswere Behavioral Intention (k=1.69;
SD 0.58; r=0.67) and Attitude (x=1.72 SD=0.59; r=0.70),
whereas Subjective Norm (2=1.92; SD=0.61; r=0.78) and

Salf-Efficacy (¥=1.86; SD=0.69; r=0.65) were the categories
with the lowest acceptance among students, followed by the

categoriesof perceived usefulness (x==1.85; SD=0.61; r=0.60)

and perceived ease of use (x==1.82; SD=0.61; r=0.61; see Table
3). The individual items with the highest agreement among
MLP students were as follows: “For my future jab, it is

necessary to know how to use a computer” (item 21; x=1.59;
SD=0.55; r=0.77), “| am positive towards using a tablet for

medical learning” (item 18; x=1.60; SD=0.57; r=0.59), and “In
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my job, using atablet isimportant” (item 13; ¥=1.61; SD=0.52;
r=0.64). The least agreement MLP students had were on the
following items. “Using a tablet computer is compatible with
all aspectsof my studies’ (item 10; x=2.04; SD=0.78; r=0.64),
“E-learning makes it easier to study course content” (item 9;

%=1.96; SD=0.62; r=0.49), and “Learning how to usethe MLP
e-learning platform is easy for me” (item 2; x=1.96; SD=0.60;
r=0.57).

Information System Success

For the IS success questionnaire, the category of Information
Quality received the overall best ratings from MLP students

(¥=1.99; SD=0.80; r=0.57) followed by Net Benefits (x=2.00;
SD=0.61; r=0.60) that contrasted with System Use with the
lowest rating (3.=2.47; SD=0.84; r=0.69) and Service Quality

(8=2.29; SD=0.86; r=0.52) with the second lowest rating (see
Tables 3 and 4). The specific items with the highest agreement
among MLP students were al in the category of information
quality, “Materials available on the MLP e-learning platform

areuseful tome” (item 3; x=1.58; SD=0.56; r=0.49), “The MLP
e-learning provides information relevant to MLP medical

practice” (item 6; ¥=1.63; SD=0.55; r=0.56), and “Materials
on the MLP e-learning platform increase my quality of clinical

care” (item 7; k=1.74; SD=0.51; r=0.57). Itemsrated the | owest
by MLP studentswere in the lowest-rated categories of system
use and service quality, “I use the MLP e-learning platform

daily severa times’ (item 32; =2.61; SD=0.90; r=0.76), “I

Barteit et &

depend upon the MLP e-learning platform” (item 17; x=2.54;
SD=0.92; r=0.38), and “ The ML P e-learning platform provides

rapid services’ (item 33; x=2.53; SD=0.82; r=0.72).

The Kendall tau variable correlation coefficients are shown in
Tables 5 and 6 for the IS success model and TAM
guestionnaires, respectively. The bivariate rel ationship indicated
that all of the variables (questionnaire items) were significantly
correlated (correlations<0.05; see Tables 5 and 6).

For medical lecturers, the categories Perceived enjoyment

(8=1.34; SD=0.48; r=0.73) and Perceived ease of use (x=1.86;
SD=1.05; r=0.48) were rated the highest, whereas Behavioral

intention (x=2.14; SD=0.83; r=0.54) and Self-efficacy (x=2.11;
SD=1.19; r=0.72) were perceived as the categories with the
least agreement (see Table 7). The Kendall tau variable
correlation coefficients for the TAM questionnaire are shown
in Table 8. Furthermore, the questions asked in addition to the
TAM disclosed that 2 medica teachers had never used the
e-platform (never n=2; often n=3; once n=1; several timesn=1;
frequently n=1) and 5 did not know how to access it. Overal,
50% (7/14) of medical lecturers stated that they had contributed
to the e-platform with content or other e-learning—based
activities, such asvirtua patients (n=7). Correlation coefficients
(Kendall ; nonparametric correlation) of the medical lecturers
technology acceptance items indicated a correlation for most
variables (see Table 8). High correlation significance (P<.01)
was shown between the items perceived usefulness and attitude,
perceived ease of use and self-efficacy, and perceived ease of
use and perceived usefulness.

Table5. Correlations (Kendall 1) of information system success model of the Zambian medical licentiate practitioner student questionnaire.

Categories of information  Service quality System quality (SQ)  User satisfaction (US)  System use (SU) Net benefits (NB)
system success model (ServQ)
Information quality (InfQ) 0.232 0.36b 0_41b 0.30b O.40b
SenvQ —¢ 0.35" 0.25 0.26 0.222
Q — — 0.49° 0.31° 0.37°
us — — — 0.40° 0.61°
SU — - - - 0.46°
NB — — — — —

3p<.05.

bp< 01.

“Not applicable.
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Table 6. Correlations (Kendall 1) of adapted technology acceptance model of the Zambian medical licentiate practitioner student questionnaire.

Categories of technology acceptance model  Perceiveduse-  Attitude (AT) Behavioral in- Self-efficacy  Subjective Information system

fulness (PU) tention (BI) (SB) norm (SN) success (1S)
Perceived ease of use 0.482 0.46% 0.48% 0.31° 0.31° 0.362
PU —° 053 0412 052 0472 0.44%
AT - - 059 0.44% 0.39* 0.35%
BI — — — 0.472 0.372 0.22°
SE — — — - 0.462 0.362
SN — — — — — 0.382
IS — — — — — —
3p<.01.
bp< 05.
®Not applicable.
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Table 7. Questionnaire results of technology acceptance model questionnaires of medical licentiate practitioner lecturers.

Questionnaire items of technology acceptance component: MLP* medical lecturers Mean (SD) rb
Attitude 1.90 (0.80) 0.39
| intend to use the MLP e-learning platform to assist my medical teaching. 1.50 (0.67) 0.37
| am positive towards the ML P e-learning platform. 1.92 (0.79) 0.40
| believe that working with tabletsis for young people only. 1.25(0.45) 0.42
| believe that working with computersis for young people only. 1.25(0.45) 0.42
Most MLP medical lecturers bring a positive attitude towards e-learning. 2.58 (0.67) 0.50
| want to dedicate more effort to support the MLP e-learning platform. 2.08 (1.08) 0.37
The MLP e-learning platform can be successfully established for the MLP program. 2.08 (0.67) 0.36
| think the MLP e-learning platform can be established as a permanent part of the MLP program. 2.08 (0.67) 0.36
E-learning isagood tool for the MLP program at CCHS. 1.83(0.72) 0.36
| think the MLP e-learning platform isimportant for MLP students. 2.08 (0.79) 0.38
Behavioral intention 2.14 (0.83) 0.54
| want to upload content myself on the MLP e-learning platform. 2.36 (1.03) 0.42
My input is vital for the success of the MLP e-learning platform. 2.18(0.75) 0.41
| actively want to contribute to the MLP e-learning platform. 1.91 (0.54) 0.41
| think other MLP medical lecturers want to regularly contribute to the MLP e-learning platform. 2.45 (0.93) 0.39
| want to regularly contribute content to the MLP e-learning platform. 2.09 (1.19) 0.50
| am willing to take ownership for the MLP e-learning platform. 2.09 (0.83) 0.37
The MLP e-learning platform is only temporary. 2.27 (0.79) 0.37
The MLP e-learning platform can be sustained long-term at CCHS. 2.27 (0.79) 0.37
| think other MLP medical lecturers want the MLP e-learning platform to be successful. 1.91(0.83) 0.36
| want the MLP e-learning platform to be successful. 1.82 (0.60) 0.35
Per ceived ease of use 1.86 (1.05) 0.48
Working with computersis easy for me. 1.36 (0.50) 0.07
| am using computers as atool for teaching. 1.36 (0.50) 0.04
Learning how to use the MLP e-learning platform is easy for me. 2.36 (0.92) 0.16
| need training to actively contribute to the MLP e-learning platform. 2.36 (1.50) 0.22
Per ceived usefulness 2.00 (0.84) 0.45
The use of The MLP e-learning platform is better as compared to textbook learning. 2.45(0.82) 0.45
Overall, the use of The MLP e-learning platform is more time-demanding than traditional teaching  2.00 (1.26) 0.49
methods.
The MLP e-learning platform provides quality medical materials for MLP students. 2.00 (0.77) 0.44
The MLP e-learning platform is a useful tool for the MLP program. 1.82(0.75) 0.43
| think e-learning platform improves my productivity as a medical lecturer. 2.09 (1.04) 0.45
| think e-learning improves my effectiveness as a medical lecturer. 1.82(0.98) 0.43
| think e-learning improves my teaching performance. 1.82(0.98) 0.43
| believe using e-learning is helpful for my teaching. 1.64 (0.81) 0.44
E-learning makes it easier to teach medical courses and their content. 1.91 (0.70) 0.43
| believe working with computers makes a person more productive at their job. 1.73(1.01) 0.46
| think the MLP e-learning hel ps students to be better ML Ps. 2.27 (0.65) 0.45
| think that the MLP e-learning can improve quality of learning for MLP students. 1.73(0.65) 0.44
| think the MLP e-learning platform needs too much effort to use it for teaching. 2.27 (0.90) 0.51
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Questionnaire items of technology acceptance component: MLP* medical lecturers Mean (SD) rb
| think the MLP e-learning platform improves the effectiveness of medical teaching. 1.91 (0.70) 0.44
| think the MLP e-learning platform can save me effort. 1.82(0.75) 0.47
Overal, | think the MLP e-learning platform can save me time. 1.91 (0.70) 0.45
The MLP e-learning platform improves medical performance of MLP studentsas MLP practitioners. 2.45 (0.82) 0.46
The MLP e-learning platform improves the clinical performance of MLP students. 2.18(0.75) 0.44
Tablets are useful as learning devices for ML P students. 2.00 (0.77) 0.44
The MLP e-learning platform improves learning outcomes of MLP students. 2.18(0.87) 0.44

M LP: medical licentiate practitioner.
Br: jtem-total correlation.
®Reverse scoring of Likert items applied.

Table 8. Correlation (Kendall T) of adapted technology acceptance model of Zambian medical licentiate practitioner lecturer questionnaire.

Categories of technology acceptancemodel  Perceived usefulness (PU) Attitude (AT) Behavioral intention (Bl)  Self-efficacy (SE)
Perceived ease of use 0.40% 0.53b -0.02 O.62b

PU —c 0.75¢ 0.44% 0.60°

AT _c _c 0.32 0.53b

BI _c _c _c 0.11

SE _c _c _c _c
3p<.10.

bp< 05.
®Not applicable.
dp<.001.
: : finding may be the result of the prevailing gender-based

Discussion g may P g9

Principal Findings

Overall, the questionnaires based on the TAM and IS success
model indicated a positive reception of the e-platform and its
usage with the offline-based tablets by MLP students and
medical lecturers and identified strengths and shortcomingsin
the tablets and MLP e-platform. The questionnaires’ results
elicited an overall acceptant attitude toward the e-platform and
agreement with the technological environment of e-learning as
a mode of learning and teaching by both, MLP students and
medical lecturers.

The student study participantswere quite heterogeneousin age,
medical experience, and technological experience. The youngest
student was aged 23 years and the oldest was 54 years. Some
students had only 1 year of medical experience whereas others
had accumulated over 28 years of medical experience. The same
was applied to technological experience, as some students
exposureto the MLP e-platform wasthefirst timethey had ever
had a chance to experience continuous technology use for
learning and accessing knowledge. Others, digital nativeswho
had grown up with technologies, came into the MLP program
equipped with 2 mobile devices and alaptop as an inherent part
of their daily lives. Males seemed more confident in rating their
self-perceived technol ogy experience than femal es, who seemed
more conservative in their self-assessment. Potentially, this

http://www.jmir.org/2019/10/e14748/

stereotypes holding femal es back, astechnology usage may not
fit the stereotype of expectationsfor African females. Ingenerd,
femal e students may be faced with “a subconscious or implicit
bias against women scientists in higher education settings’ as
“ stereotypes emerge early and continue to be salient throughout
the lifespan” [21]. The implicit bias against women, which is
unfortunately still prevalent, should be taken up and actively
approached in the MLP e-platform’s implementation strategy.
One study found, “for instance, college students were more
likely to rate the same conference abstracts aslower in scientific
quality if the author's name was female instead of male,
particularly if these topics had traditional masculine themes”
[21]. Another study described a “moderating effect of gender
difference in the adoption of multimedia technology for
learning,” whereby males, “ believe the technology can improve
their performance when they find a fit between task and
technology, and this belief would lead to their adoption of the
technology” [22]. The study recommended (only for males)
“that educators can better promote male students adoption of
multimedia technology by demonstrating how appropriate the
multimedia technology given isfor their learning” [22].

Agetoo can be adiscriminative factor in technology acceptance
and should be taken into consideration particularly for
heterogeneous cohorts like the MLP students. “More attention
should be paid to their support [elder ML P students] intheform
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of training, as well as meeting their unique personal needs’
[23]. Overall, elder MLP students were more satisfied with the
MLP e-platform than younger MLP students. The higher
satisfaction may have been rooted in older students' limited
prior exposureto technol ogy and consequently lower expectation
levels. Thus, elder MLP students may have perceived the MLP
e-platform as more satisfying than their younger colleagues.

In particular, MLP e-platform information quality and net
benefitswere perceived to be the most appealing characteristics
based on the IS success model. A closer look at the individual
questions of those 2 categories, however, showsthat the ratings
were more differentiated since studentsrated available materials
as clear and useful, but questions about materials’ quality and
sufficiency received the lowest overall scores (information
quality). The quality and quantity of contents was perceived as
a hindrance which may have been rooted in the short
implementation period of the ML P e-platform in general which
resulted in limited and rather static learning content that did not
entirely reflect the MLP curriculum. Contents were initially
composed only of lecture notes and adapted materials from a
Malawian e-learning platform [24,25].

To this end, adopting a social media style for content creation
and curation to allow for student-made, peer-reviewed content
based on fellow student ratings, mixed with methods such as
microlearning or learning nuggets, could potentialy leverage
the practicality of mobile devices (eg, tablets), and could be a
significant next step for higher acceptance learning [26].
Curating avail able Web-based content may be of benefit to keep
contents up to date while at the same time decreasing effortsto
develop own learning content which constitutes a current major
bottl eneck—resource-intense and manual content creation. The
ML P e-platform may then act also asacentral hub for grouping
and sharing reliable and appropriate information from the
internet [27].

Students underlined with their high acceptance of the statements
“For my future job, it is necessary to know how to use a
computer,” “1 am positive towards using a tablet for medical
learning,” and “In my job, using atablet isimportant” that they
are willing and know the importance to make use of
technologies, such as tablets, for their clinica work.
Consequently, the categories of perceived usefulness denoting
the relevance of the MLP e-platform toward job performance
and perceived ease of use also had high agreement among MLP
students. Similarly, for e-platform net benefits, the students
found it useful in general, especialy using thetabletinaclinica
context for treating patients, but the e-platform did not support
studentswell for their exams or help them achievetheir learning
tasks more efficiently. The subjective norm, a person's
perception that most people who are important to himthink he
should or should not performthe behavior in question [28], was
not rated as a strong factor compared with other questionnaire
categories nor was e-platform self-efficacy, peopl€'sjudgments
of their capabilitiesto performa given task [29]. The students
low ratings for the subjective norm can be attributed to the
e-platform still being a relatively new mode for the MLP. The
ML P students did not find the tablet compatible with all aspects
of their studies, nor did they perceive that the e-platform made
studying easier. This shows a need for adaptation of the
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e-platform to better suit its users and enhance the overall ease
of use. During the SY, tablet failureimpacted thereliable usage
of the offline e-platform (service quality). Most tablets failed
either because of poor operating system upgrades or hardware
fragility (for amore detailed description seethe study by Barteit
et al [9]). Furthermore, for some tablets, the battery life span
reduced rapidly limiting its usage. Service quality and the quality
of the materials, in turn, may have had an impact on the
students' low ratings for self-efficacy, which has been shown
to have a direct and powerful effect on actual use over and
above user intention [29].

Medical lecturers showed a general acceptance of technology
for learning and teaching within the ML P program asthe highest
ratings for the questionnaires were given for perceived ease of
use and perceived usefulness of the e-platform. However, most
medical lecturers rated their colleagues' attitude toward the
MLP e-platform asnot very positive, which indicatesthat many
did not count on digitized methods to be apart of their teaching
and potentially do not see these methods as valid instruments.
Their perception toward the e-platform to improve ML P student
medical performance received low agreement scores, which
further underlines skepticism toward e-learning as a teaching
method. In addition, medical lecturers conveyed low confidence
toward using the e-platform for medical teaching in combination
with a potentialy conservative preference for textbook-based
learning and lecture-style teaching as a core teaching method.
The item, The use of the ML e-learning platform is better as
compared to textbook learning, received one of the lowest
ratings of all questions, and the categories of behavioral
intention and self-efficacy of the e-platform both received very
low scores indicating low agreement among medical lecturers.
Theselow ratings further manifest acertain reluctance to employ
the e-platform for teaching. Potentially, a bias was rooted in
social desirability which influenced MLP lecturers’ answersto
the questionnaire [30] as they knew that they were expected to
show a certain openness to technologies. Thus, the results of
this evaluation suggest a low medical lecturer uptake of the
e-platform, which potentially resulted in limited learning
materials and restricted integration of the e-platform in
day-to-day teaching and training [9,31]. One MLP medical
lecturer suggested increasing the allowance for site consultants
so as to motivate them to make use of the e-platform. In fact,
an increase in lecturer payment in Mexico showed no benefit,
asit did not trand ate into an impact on student learning nor did
it hold as astrategy for better teacher engagement in the digital
learning and teaching process[32]. A more promising approach
seems to be to consider the transformation of the
teaching-learning process that entails a global approval and
acceptance of teachers and the administration of digital
technologies. Technology cannot fix outdated processes and
substitute for well-qualified, motivated teachers. Thus, it may
be of benefit to further educate and support teachers to use
digital technologies for teaching and training [31], including
content creation and e-learning didactics, such as flipped
classrooms, adaptivelearning [33], video-making with low-entry
technol ogies such as smartphones, short mobilelearning sessions
(microlearning for on-the-job learning), and fostering
technology-based social |earning activities such as discussion
and learning groups. An increased ingtitutional presence may
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also improve lecturer approval and acceptance, such as an
e-learning lab, which may take the physical shape of adedicated
part of thelibrary with afew computers, where medical lecturers
can seek technical support for making use of the e-platform or
to prepare e-platform contents. Attitude has been identified as
an important factor contributing to technology acceptance and
may well change over time when more technological experience
is gained [34]. Training teachersin digital literacy is not only
of benefit for catering for the teaching-learning process but
also may provide the cobenefit of preparing them to handle and
embrace technologiesin the medical field, which are pervasive
and rapidly increasing asthe digitization of medicine progresses
[35,36].

Overall, medical lecturers did show areadiness and acceptance
toward technology, since the majority negated that technol ogies
were only for young people and agreed that they intended to
use the e-platform to assist their medical teaching and that the
e-platform could be helpful for their teaching.

Limitations
The limitations of the study are as follows:

«  Ensuring questions are clear and not misleading: (1) Getting
respondents to answer questions thoughtfully and honestly
and (2) obtaining a sufficient number of completed
guestionnaires to enable meaningful analyses[37].

«  No comparison group: All study participants were subject
to the same intervention, so it was difficult to attribute the
change in outcome to the introduction of the program with
any certainty.
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Conclusions

ML P students and medical lecturers accepted the e-platform as
amethod for medical teaching and learning and the evaluation
of the MLP e-platform with its offline tabl et-based component,
which proved to be afeasible approach for teaching and learning
within the low-resource environment at the CCHS in Zambia.
This overall positive acceptance toward the e-platform
congtitutes a fertile base to scale up and implement the
e-platform as a serious learning and teaching methodology
within the blended learning strategy for the MLP program and
beyond. Main shortcomings comprise the low uptake of the
e-platform in everyday teaching and the scope and level of
interactivity of the e-platform contents. The e-platform hasthe
potential to be a cornerstone in the expansion of scaling up the
training of urgently needed medical licentiates in Zambia, but
it requires a profound transformation of the teaching and
learning processthat at its coreis manifested in the curriculum
and ongoing technology training for medical lecturers. From a
technological standpoint, the tablet-based e-platformisaflexible
tool that allows for electronic assessment, skill-based learning
sessions, adigital logbook for the ML P, and an enhanced clinical
decision-support system that could be incorporated in the
continuous medical training for MLP graduates in rural health
facilities. With increasingly affordable and viable technologies
being available, the e-platform may potentially become agame
changer infuture medical education, especially in alow-resource
context such as Zambia.
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