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Digital Transformation of Education Toward
Successful Internships: A Methodology Developed
Over Seven Years and Tested During COVID-19

Ali Raza , Member, IEEE, and Maheen Hasib, Member, IEEE

Abstract—Contribution: This article provides a teaching
methodology which combines project-based learning, self-
regulated learning (SRL), and design projects (DPs) to improve
the preparedness of students for computing science-related
internships. The methodology is supported by the implementation
of the educational technology that transforms the way teaching
and learning is transformed to benefit on-campus and off-campus
students equitably, during the COVID-19 pandemic.

Background: Success in the workspace is governed by the
ability of an individual to learn on-the-job and independently.
Online learning has led to a shift from instructor-led learning to
SRL. This requires individuals to discipline themselves, and be
in control of their learning and education.

Outcome: The success of internships is improved with skills
learnt in class through hands-on real-world projects. Both
on/off-campus students gain equitable relevant experience. The
teaching methodology developed over several years combines
project-based learning, SRL, and DPs.

Application Design: The methodology was applied using
a flipped classroom approach. The educational technology was
used to enhance SRL before in-class learning. This way, in-class
rote learning was replaced with hands-on projects. Exam assess-
ments were replaced with DPs where soft skills and technical
skills are applied.

Findings: The effectiveness of the developed methodology is
measured through quantitative and qualitative evaluation tools.
The evaluation demonstrates that combining well-designed edu-
cation technology for SRL, with in-class project-based learning
and DPs, can improve students’ chances in getting high-impact
internships.

Index Terms—Digital transformation, educational technology,
internships, online learning tools, project-based learning, self-
regulated learning (SRL).

I. INTRODUCTION

INTERNSHIPS included in academic programs expand
the learning experience of students through work

experience [1]. Due to the high ratio of graduates to avail-
able positions, the selection process is quite rigorous and
students face a tremendous amount of competition. This sit-
uation is further exacerbated by two trends in the global
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Fig. 1. Outline for enhancing student competitive standing through intern-
ships and academic achievement.

employment market: 1) automation in most industry verticals
and 2) remote working from anywhere in the globe (amplified
by the COVID-19 global pandemic). Existing professionals
finding themselves at risk of redundancy are in a position to
offer more experience at a lower cost. This inevitably means
a reduction in positions available for new graduates.

To compete, graduates require both a high academic stand-
ing and relevant experience [2]. Internships integrated into
degree program curricula offer students two advantages:
1) develop a portfolio or work experience before they graduate
and be better placed to compete and 2) utilize their work expe-
rience toward a high impact capstone project, as illustrated in
Fig. 1.

For a successful internship to provide students with the
relevant experience, three essential ingredients are required:
1) a well-defined set of objectives; 2) measurable outcomes;
and 3) students prepared with a mix of technical and soft
skills. Without these three ingredients, a student may not get
the right experience of learning their trade and would rather
feel being utilized as cheap or free labor [3], [4].

Project-based learning (PjBL) increases the practical expe-
rience needed in: computer networking; information security
technology; and computer operating systems courses [5]. The
physical interaction while working on problem-solving scenar-
ios improves student confidence in working in the real world.
Such courses require teaching methods which mitigate the rote
learning experienced by a student in traditional lectures and
increase the amount of practical skills offered through design
projects (DPs) [6].

0018-9359 c© 2022 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
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Fig. 2. Initiative used by employers to improve workforce contribution.

Preparedness of students to join the workforce before
the start of an internship or upon graduation has been the
subject of extensive research. Researchers have consistently
identified that despite the need for the educational system
to better prepare learners for the workforce, students are
still unprepared [2]. Employers have used on-the-job learning
initiatives to fill the void. Fig. 2 provides some of these ini-
tiatives of which online learning has been used in the highest
frequency (85%) over the past five years [7].

However, there is a critical gap in the competency of
a student between traditional classroom learning and online
self-regulated learning (SRL)—in which a deficiency of the
“learning how to learn” soft skill is a major factor [8]. A stu-
dents’ exposure to online courseware and material is limited
due to suppressed student engagement [9], [10].

The causes that suppressed student engagement in online
SRL are related to the differences between behavioral intention
(BI) (an enthusiasm to begin with) and actual behavior (the
negative effect caused by distractions) [11]. The technology
adoption model (TAM) proposed in [12] is a theory used in
studies of individual behavior when using information technol-
ogy products. Based on this theory, even though the intention
may start off with a positive attitude, the actual behavior may
be influenced based on the user’s perception. Applying TAM,
an “ease of use” perception influences a “usefulness” percep-
tion. Both these perceptions influence “user attitude” toward
information technology use. A positive attitude toward adop-
tion of technology is motivated by a positive perception of
usefulness [13]. Two critical factors which influence the per-
ceptions based on the theory of TAM are the technology
infrastructure and the effort expectancy (EE) (the degree of
ease associated with using the platform) [14].

The authors report on a study which uses their online Web
platform for learning, developed based on applying the TAM
theory. The development of the platform was an outcome of
revisions to teaching methods of a computing course, over

seven years, aimed toward mitigating the traditional rote learn-
ing inside the classroom. Users login to the platform to work
on what are termed as online activity modules (OAMs) by the
authors. These are designed to improve SRL for computing
degree courses and remove the rote element of learning from
the classroom. Students regulate their learning activities with
an OAM, which provides lectures and lab activities.

This study uses quantitative and qualitative methods to eval-
uate the performance of OAMs for SRL combined with PjBL
and DPs. The COVID-19 pandemic allowed an equal split of
students on-campus and off-campus (learning remotely). This
split of students’ environments is reflective of the experience
professionals face in SRL while on-the-job versus their own
personal environments.

This article is organized as follows. Section II presents a lit-
erature review on the directions taken in education toward
a balance between SRL and PjBL. Section III presents how
the authors evolved their teaching methods over seven years
to develop a framework to achieve such a balance with the
inclusion of DPs. Section IV focuses on the key aspects of
the technology which enhance the SRL experience. Section V
presents the evaluation results, followed by a discussion in
Section VI and a conclusion in Section VII.

II. LITERATURE REVIEW

Technology-related degree programs may contain one or
more internship placements in the curriculum [15]. The intern-
ships are short-term placements in enterprise organizations.
The term “enterprise organizations” in this context refers to
the division or department in a company that deals with the
information technology infrastructure.

Preparation for the internship includes courses designed to
transfer the knowledge and skills students need to find suitable
placements [16]. Adequate course sequencing ensures a grad-
ual improvement of knowledge and skills [17]. Students are
required to exercise these skills which are in some cases a con-
tinuation of previous skills or completely new skills. Course
delivery must balance the time spent on knowledge transfer
and skill development [18]. Apart from technical skills intro-
duced in the courses, the students should acquire soft skills in
critical thinking and problem solving [19]. The definitions of
these two skills are as follows.

Critical Thinking: Exercise sound reasoning and analytical
thinking, use knowledge, facts, and data to solve workplace
problems [7].

Problem Solving: Demonstrating the ability to apply critical
thinking skills to solve problems by generating, evaluating, and
implementing solutions [20].

In an effort to improve internship placement, educators have
modified, updated, and adapted their pedagogy in response
to industry demand [21]. Updates are changes made to the
course, modifications are changes made to the content or
assessments, and adaptations are the introduction of new
content, learning materials, and tools [22].

These changes are informed by the following tools.
1) Direct Measures: Assessments taken by the students in

the course.
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a) Projects and presentations.
b) Written reports.
c) Tests.

2) Indirect Measures:
a) Success in internship placement.
b) Quality of the placement.
c) Surveys completed by the employer and students

at the end of the placement [23].
Internship placement success and quality depended on

a number of external factors: 1) market conditions and 2) spon-
sors’ current projects [24].

A key direction of change has been toward in-class demon-
strations by which students learn in a PjBL format which is
a learner-centered method of instruction [25]. The traditional
time spent on listening to the instructor go through content on
slides, is replaced with understanding the context of a problem,
and the approaches that can be used to solve it [26]. In-class
demonstrations of many approaches to solve a problem with
an investigative mindset rather than a close-ended mindset
(where the solution is well-known) [27] helps achieve higher
attainment. The PjBL approach helps students to understand
how the acquired skills and knowledge are used in developing
a solution using creativity and analytical thinking as discussed
in [28] and [29].

SRL and lifelong learning is considered an important skill
set as organizations use e-learning content to meet employee
training and professional development goals [30], [31].
Traditional classroom teaching does not promote SRL in which
goal setting, self-monitoring, self-reflection, and adaptation to
new domains is important [32], [33]. Educators have been hes-
itant to adopt online learning tools [9], [10] which promote
SRL [34], [35], [36].

Although the advantages of PjBL are well understood, the
number of projects covered in a term has an impact on the
overall attainment of the students [37]. Having a large number
of projects in a semester leaves less time for subject matter
topics [38]. The combination of online modules to promote
SRL and the use of class time to practice PjBL is an emerging
direction [39], [40]. This combination serves the purpose of
enhancing learning through in-class projects, allowing students
to attain skills in SRL, and drives the approach implemented
in this work as presented in the next section.

III. METHODOLOGY

The evolution of courses in the computing program taught
by the authors has been driven by direct and indirect mea-
sures. Direct measures include the assessment grades and
surveys completed by the students related to the courses.
Indirect measures include feedback from employers at the end
of internships to measure the outcomes. In addition, industry
demands as mentioned in the previous section similar to the
works of [21], [22], and [23], have contributed to the evolution
of the courses. Fig. 3 depicts the evolution of pedagogical out-
comes (POs) and industrial outcomes (IOs) from 2014 to 2021,
emphasizing the gains of combining PjBL, SRL, and DPs.
Similar but different combinations were also studied in [41].

Fig. 3. Evolution of POs and IOs from 2014 to 2021.

A. Pedagogical Outcome

POs are evaluated using a number of different criteria which
include:

1) assessment scores;
2) prerequisite knowledge;
3) coverage of syllabus topics;
4) learning challenges;
5) post-requisite knowledge;
6) team-work, problem solving, and critical thinking skills.
These evaluations are based on grades, student surveys, and

faculty feedback on courses taken later.

B. Industrial Outcome

IOs are measured based on feedback provided by students
and employers at the end of a summer internship placement.
This feedback is discussed with the employers to determine
areas of improvement for future placements. Students are also
invited to share the challenges faced to help with the areas of
improvement.

C. Seven-Year Evolution Based on PO and IO

In 2014, traditional teaching methods were used with lec-
ture slides and labs when the course was offered. The PO
were poor with students achieving low scores in assessments
and loss in motivation during the semester. The IO were also
poor with challenges in getting placements, job interviews, and
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TABLE I
NOVEL METHODOLOGY DEVELOPED OVER SEVEN YEARS, WHICH MAPS LEARNING OUTCOMES TO EACH ELEMENT OF A PROJECT

the required skill set. Surveys from employers reported poor
technical and writing skills.

In 2015, the classroom engagement was not changed. Labs
were introduced with more in-depth reporting requirements
to improve technical writing skills. The PO was poor due to
knowledge gaps from prerequisite courses. Students found the
new lab reporting style intensive. Despite the fact that lab
reporting is a valuable skill, IO were poor because employers
were hesitant to assign challenging tasks.

Topics from previous courses were revised in 2016,
which impacted the time available for syllabus topics. In

response to employer demands, automation activities were
included, however recalling skills from previous courses
was a challenge. A research component was added to labs
which led to an improvement in roles with networking
skills. The employer feedback survey provided encouraging
feedback.

Difficulties in the research component of labs in 2016 led to
a modification in 2017. Instructions were modified with exam-
ples of output but still requiring research. The PO was better
than last year as the labs were adequate. However, the employ-
ers identified gaps in research skills for troubleshooting. This
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Fig. 4. Example of interactive OAM content to learn concepts.

was a clear indication that research to solve problems was
lacking.

In 2018, the labs were upgraded for SRL. Students worked
independently and followed clearer instructions with errors
injected on purpose to drive critical and analytical thinking.
Employer responses to the survey revealed a lack of practice
and expertise in newer topics not covered, as well as a lack
of problem solving, teamwork, and critical thinking skills.

In 2019, DPs were introduced to enhance team working
skills. There were issues with the teamwork skills, such as
a lack of communication and workload not being evenly
distributed among the team members. The problem-solving
challenges, on the other hand, were appreciated, and stu-
dents felt better prepared for their internships. There was an
improved response from the employers.

In 2020, the PjBL was based on instructor-led demonstra-
tions in-class. This was highly appreciated by the students
through direct measures. However, this reduced the time left
for the instructor to complete the topics related to the CLOs.
Rubrics and guidance related to group work were improved.
Student and employer feedback on problem-solving improved
as a result of this new approach. However, the employers
highlighted the need for SRL at work.

In 2021, SRL activities were introduced allowing class time
to be used for the PjBL instructor-led demonstrations used in
2020. The total number of DPs were increased to two and
challenges were added to promote SRL. The in-class demon-
strations improved students’ learning and improved student
confidence in independent project work after having overcome
the barriers of SRL.

D. Methodological Approach

The approach initiated in 2020 was motivated by [49],
where the content, skills, and tools required were packaged
into a project; designed to deliver one or more course learning
outcomes. A methodology presented in Table I was developed
based on works presented in [50], [51], [52], and [53].
This methodology is a novel approach, which maps learn-
ing outcomes to each element of a project, not found in
previous works.

In 2021, to mitigate the loss of time spent on theoretical top-
ics, learning modules were adopted which promote SRL. The
module content was curated using audio narrations, anima-
tions, and other features to enhance engagement during SRL
as shown in Fig. 4. The modules developed are referred to as

OAMs and are of two types: 1) Lab OAMs, which are mod-
ules that introduce tools and commands associated with one
or more learning outcomes and 2) Concept OAMs, which are
modules that cover the concepts to be learned and the associ-
ated theoretical material. Both OAMs are designed to ensure
student interaction, independent learning, and critical thinking.

E. Implementation of Methodology

The Concept OAMs included formative assessments as stu-
dents progressed through a learning artefact and a summative
assessment at the end of the artefact. Lab OAMs were assessed
using an automation tool developed by the authors to ensure
that the students had completed all the practice tasks assigned
in each lab, with instant feedback, allowing an opportunity
to reflect on their work and repeat Lab OAMs as suggested
in [54].

Concept OAM attempts were limited as follows: in the first
few weeks, multiple attempts were allowed to cater for the
cultural change in learning style and encourage the use of the
OAMs [55]. In subsequent weeks, the attempts for Concept
OAMs were reduced gradually to align with the academic rigor
expected at their level of study.

This approach allowed all the class meetups in the 14-week
semester to be dedicated to projects. DPs were added as
an assessment in which a demonstration from each team of
a working solution, a presentation by members of the team
and a peer-review of each other was delivered. This approach
was used to start the preparation of students for their final
year capstone as discussed in (McKenzie et al. 2004). During
the demonstration and presentation, each team member was
individually graded to ensure a fair assessment [56].

The outcome of this approach improved the confidence
of the students by eliminating fear and anxiety which was
observed in previous years. Students felt more confident about
their prospects of securing a good internship placement and
doing well in future courses. This indicates that the classroom
instruction in which observing the instructor performing tasks
improved learning performance. This has also been supported
by previous research in [57], [58], and [59].

IV. TECHNOLOGY IMPLEMENTATION

This section provides an overview of the technologies.
Constructs from the TAM research model are used to deter-
mine the key features implemented in the OAMs. Fig. 5 illus-
trates the implementation and features.

A. Secure Access

OAMs are hosted on a cloud-based Web application acces-
sible using any browser on any operating system and on
any device. Students authenticate their access with two fac-
tor authentication which includes, username, password, and
a token code sent to their university e-mail id. IP address
checks are used to detect cases of collusion. The OAM cap-
tures and reports the IP address of every user and reports it to
a backend function which uses a script to identify any match-
ing IP addresses and compares the timestamps and the device
information to detect suspicious activity.

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 

Authorized licensed use limited to: University of Edinburgh. Downloaded on January 16,2023 at 10:56:12 UTC from IEEE Xplore.  Restrictions apply. 



6 IEEE TRANSACTIONS ON EDUCATION

Fig. 5. Implementation using education technology.

B. Academic Integrity Protection

A number of tools are integrated to ensure that academic
integrity is protected and the efforts of a student are not lost.
On completing an OAM, a PDF file detailing the work is
downloaded to the local drive of the user. Students can review
their submission and see the feedback provided.

Cryptographic hash function algorithms on the client-side
browser are used to detect academic integrity violations.
A cryptographic hash of the PDF file is calculated and
uploaded to the platform’s security database. A BASH script
allows the instructor to carry out a crypto-hash verification
by calculating the hash of a submitted PDF and comparing
it to the hash on the security database. Any mismatches are
investigated and handled in accordance with academic integrity
policies.

C. Assessment Tools

A number of question styles: multiple choice ques-
tions (MCQs); multiselect questions (MSQs); true or false
questions (TFQs); and fill-in-the-blanks questions (FIBQs) are
used to check student understanding after a learning artefact
with instant feedback. Written questions are used and graded
by the instructor with feedback provided to the student through
the learning management system (LMS). Lab activities pro-
vide instructions to follow and practice. A report is generated
by a tool and sent to the student by email. As practice is
important [6], students are offered a second attempt to improve
their grade.

D. Engagement Tools

OAMs include short video clips as learning artefacts
which are a useful medium as it is able to convey human
emotion [60]. Each clip is limited to under 3 min. To prevent
depressed learning with text-based content, which causes cog-
nitive overload [61], an interactive drag-and-drop activity is
used to keep the user engaged in what is being learnt. Well-
designed slides can reduce the pressure on students closer to
end of term exams [62]. In the OAMs, learning artefacts that
are in the form of a slide are augmented with audio narration.

Fig. 6. Comparison of student grade distribution based on direct measures
using assessments in 2020 and 2021.

When a learner is not familiar with a topic, audio narrations
combined with animations improve the learning outcomes con-
siderably. The working memory of a learner is optimized when
an animation enters the visual memory and an audio narra-
tion enters phonetic memory [63]. The OAMs allow students
to raise a question to the class community. Questions can be
viewed in a Telegram chat group by the instructors and all the
students enrolled in the class.

V. RESULTS

In this article, the TAM theory was used to develop a survey
to study the acceptance of the OAM solution. Survey questions
were aligned with the six constructs of TAM, defined in [14].
A 5-point Likert-scale was used where, (1) is to strongly dis-
agree and (5) is to strongly agree. Results were collected from
two sets of students: 1) on-campus and 2) off-campus due to
COVID-19 restrictions.

The framework presented in this article was designed to
provide an equitable experience for the on-campus and off-
campus populations. Section V-A describes the six TAM
constructs, the associated questions that were developed and
the results obtained from the survey. The hypothesis testing
developed to show that the experience of both populations
is statistically significant, based on these survey results, is
presented in Section V-B.

A brief discussion of the results added for each construct is
presented in Section VI.

The survey questions were aligned with the six constructs of
TAM, defined in [14]. Each construct, its associated questions
and results obtained are presented here with a brief discussion.

A. Direct Measures–Based on Learning in the Classroom

As described in Section III-C, the methodology applied in
2020 which used PjBL without SRL was compared to the
2021 approach of using PjBL with SRL, using direct measures.
These direct measures included: projects with presentations;
written reports; and tests. The course grading was kept consis-
tent across both years with the percentage assigned to projects
with presentations at 35%, the written reports at 35%, and the
tests at 30%. The overall class grade distribution for the two
years is illustrated in Fig. 6. The improvement brought about
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TABLE II
PE SURVEY RESULTS

TABLE III
EE SURVEY RESULTS

TABLE IV
SI SURVEY RESULTS

by the introduction of SRL shows a two-point improvement
from a B- average to a B+ average.

B. Indirect Measures Based on Survey Results Using the
TAM Constructs

Performance Expectancy (PE): It is defined as the degree to
which an individual believes that using the system will help
him or her to attain gains in job performance. The results for
PE are provided in Table II.

EE: It is defined as the degree of ease associated with the
use of the system. The results for EE are provided in Table III.

Social Influence (SI): It is defined as the degree to which an
individual perceives what others believe he or she should use
the new system. The results for SI are provided in Table IV.

Facilitating Conditions (FCs): It defines the degree to which
an individual believes that organizational and technical infras-
tructure exists to support the use of the system. Table V
presents the results of the survey.

TABLE V
FCS SURVEY RESULTS

TABLE VI
PV SURVEY RESULTS

TABLE VII
BI SURVEY RESULTS

Perceived Value (PV): It is the consumer’s overall assess-
ment of the utility of a product based on perceptions of what
is received and what is given. The results for the questions
related to PV are provided in Table VI.

BI: It refers to the motivational factors that influence a given
behavior where the stronger the intention to perform the behav-
ior, the more likely the behavior will be performed. The results
are presented in Table VII.

C. Statistical Analysis of Survey Results Based on
TAM Constructs

The statistical analysis was conducted using independent
two sample t-tests with a significance level of 0.05. The test
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Fig. 7. Hypothesis testing for equitable user experience across on-campus
and off-campus populations.

statistic is as follows, assuming that the two groups, on-
campus and off-campus, have a normal distribution and equal
variance:

test statistic(t) = (x1 − x2)

sp

√(
1
n1

+ 1
n2

)
yielding t = −0.35 (1)

where x1 and x2 represent the average for the on-campus and
off-campus students, respectively. The population variance was
unknown and so a pooled variance of the two samples was
used. The pooled standard deviation, sp which is a combined
estimate of the overall standard deviation is determined by
taking the square root of

s2
p =

(
(n1 − 1)s2

1

) + (
(n2 − 1)s2

2

)
n1 + n2 − 2

. (2)

The formula shows the sample size for the first group (on-
campus) as n1 and the second group (off-campus) as n2. The
standard deviations for the two groups are s1 and s2. The test
statistic is compared to a t-value with our chosen alpha value
(0.05) and the degrees of freedom for our data

t0.05,52 = 2.006.

The test statistic, −0.35, is lower than the t-value, 2.006, so
we accept our null hypothesis of equal means as illustrated in
Fig. 7.

VI. DISCUSSION

It can be concluded from Fig. 7, that the survey data sup-
ported the assumption that the experience the students had
using the TAM model both on-campus and off-campus were
equitable.

From Table II, for PE2, the off-campus learner mean was
observed to be slightly lower than the on-campus. This result
indicates that the OAM model was effective for off-campus
learners. The slight differences observed were investigated and
determined to be due to the issues in communication while
using Zoom. Students felt that the instructor was more respon-
sive to hand raises in the classroom as opposed to hand raises
online.

For EE4, presented in Table IV, the lower score of the
on-campus students was investigated in a focus group discus-
sion. It was observed that students on-campus were distracted

with their environment and an anxiety related to the con-
tent not finishing in time for them to get to their classroom.
Off-campus learning students did not feel this as they were
working in a personal learning environment. This is reflec-
tive of the experiences faced by professionals learning in their
work environment versus those who are given flexibility to
personalize their environment.

The result for SI1 is indicative of the online interactivity
challenges students experienced in PE2. Investigating this vari-
ation, we found that students did not raise their hand to ask
questions as the instructor was more responsive to in-class
hand raises.

The low score of FC1 was investigated in the focus group
and found to be related to the lack of responsiveness from the
instructor to online hand raises. The higher score of FC2 was
determined to be related to students online only requiring to
focus on the shared screen, while those in-class had to deter-
mine when to look at the screen and when to switch to look at
the instructor sitting a distance away. This caused a distracting
environment leading to a lower score. FC4 achieved a higher
score for off-campus learners who felt that their hand raises
were not being picked up by the instructor, hence the tool to
raise questions was appreciated more.

The tool to raise questions directly to the instructor, PV2,
scored highly for off-campus learners, similar to FC4. For
PV1, the higher score for off-campus students was found to be
due to be related to their environment once again. Students in
their personal workspace took time to understand the question
and reflect on what they had learnt before answering. Those on
campus had an urge “to get on with it,” as quoted by a student.

An investigation into BI1 was important as it was contrary
to the positive rating given in relation to the personal learning
space of students, as shown for FC2. There were two types of
practical demonstrations: 1) those that are displayed on screen
and 2) those that are related to the equipment. The rating
was found to be lower where the latter was exercised more
during the course. The lack of the touch and feel experience
was a contributing factor, however as the number of activities
related to the equipment were low, the difference is observed
to be almost insignificant.

VII. CONCLUSION

The need for individuals to adapt to learning environments
is a key finding of the results presented in this study. SRL
can be affected by the distractions in an environment. The
learning effectiveness of OAMs was shown to be almost equiv-
alent for students working through the modules on-campus
and those working remotely. The ability of students to control
their learning environment yielded an overall higher quality of
experience as indicated in the results presented in this article.

The importance of SRL as a skill for professionals in the
future workforce is gaining more focus. The educational tech-
nology platforms geared toward enhancing the experience of
students will ensure that time spent learning is used effectively.

SRL allows instructors to strike a much-needed balance
between in-class time spent on demonstrating how knowledge
is applied with project-based learning. The work presented in

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 

Authorized licensed use limited to: University of Edinburgh. Downloaded on January 16,2023 at 10:56:12 UTC from IEEE Xplore.  Restrictions apply. 



RAZA AND HASIB: DIGITAL TRANSFORMATION OF EDUCATION TOWARD SUCCESSFUL INTERNSHIPS 9

this study also highlights that the FCs and tools made available
can have a significant overall experience. The combination of
well-designed tools for SRL and in-class PjBL can enhance
the prospects of students in getting high-impact internships,
thereby improving their prospects of achieving a good start to
their career after graduation.
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