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Abstract—The transition from traditional to digital teaching
has led to several challenges for students and educators under the
COVID-19 pandemic. Most universities are experiencing remote
online delivery and assessment for the first time, which cre-
ates several issues, particularly for delivering courses efficiently
and evaluating the outcomes without students compromising
academic integrity. In this study, we take a closer look at a
cross-campus case in delivering a programming course that
switched to digital teaching due to COVID-19. We focus on the
transition in assessment forms and the gradual adaptation to
portfolio evaluation over two years. This form of assessment is
more aligned with the constructive alignment theory, and hence
contribute to increased learning outcomes as the students receive
feedback along the way. Furthermore, we introduced a task
where students had to reflect on the answers and solutions. This
reflection note may help the teacher to better understand to which
level the student has actually understood the theories and skills
applied in the solution, and hence reassure that the solution is
produced by the student. Observations from our data provide
promising direction that it can increase learning benefits and
reduce possibilities or the need for cheating and contributes to
increased learning outcomes. However, this form of assessment
requires a significant effort from teachers and is both time and
resource consuming.

Index Terms—Programming, Blended learning, portfolio as-
sessment, cross-campus, COVID-19

I. INTRODUCTION

The physical closure of universities and university colleges
on March 12, 2020, in many countries across Europe, resulting
from the COVID-19 crisis, has expedited the digitization of
teaching at an unprecedented rate. Typically, such a process
would take 15 years, according to some estimates [1]. During
any crisis, such as a pandemic, online/blended (face to face
sessions mixed with online) learning could better address
the academic needs of students. The usage of ICT-based
technologies has transformed the entire teaching methodology
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into a learner-centered pedagogy, with technological skills
being the essential qualifications for both teachers/educators
and learners [2].

Finding effective strategies in the online context presents
several obstacles, as online evaluation necessitates a more
continuing methodical approach than traditional methods [3].
When realistic scenarios are used in defining learning ob-
jectives, variances in learning styles are acknowledged, and
students receive enough support in learning activities and using
software, online assessment techniques are effective [4]. One
of these challenges is that students may find cheating easier
during exams. Reference [5] reports in their study that while
nearly all students said they had never had someone else take
an exam for them, they discovered that over 45% thought
cheating in an online class was simple, and 30% said they
would cheat if given a chance [5]. With such a backdrop, we
changed the exam form from written exams with a grade scale
to a home exam with a Pass/Fail grade as a temporary solution
in response to the recommendation from the university. Based
on the feedback obtained and the dissatisfaction of most
students over the Pass/Fail examination form, we changed
the assessment structure to portfolio evaluation the following
year. The primary reason for student dissatisfaction is that
the subjects with the grade form Pass/Fail are not included
in calculating the total average grade. Eventually, this leads
to limited grade accumulation to qualify for master degree
programs. Therefore, many students preferred a letter-based
grading policy (A-F) over the Pass/Fail examination form. We
changed the assessment form to a portfolio evaluation with an
A-F grade range in response to student feedback and to meet
the needs of students.

Our study investigates how the switch to online/blended
education impacted the use of instructional and formative
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assessment methods of the education process. We report on
our experiences and recommendations in connection with a
programming course at the university level. The purpose of this
research is to reflect on the strengths and weaknesses of the
portfolio as an instructional and formative assessment method
and share our experiences and findings as we shift from a
written exam to a portfolio assessment.

This study is based on quantitative- and qualitative research
methods where data has been collected using surveys, open-
ended questionnaires and reflections notes. We look at the tran-
sition to portfolio evaluation and the perspectives of students
and instructors in this case study.

II. LITERATURE REVIEW

Historically, face-to-face instruction was the only method
of instruction in which the instructor and students met phys-
ically [6]. There has been a perception that online learning
could eventually replace face-to-face instruction and that this
mode of education could be an economically viable option
for students. This increased the number of online courses
available in the mid-1990s. Despite increased efforts to expand
course offerings, online education did not perform as well as
predicted, as learning was primarily a solitary experience [6],
[7]. Blended learning, a third teaching method, has gained
widespread acceptance among lecturers and scientists. By
combining the advantages of various technologies, online
tools, and teaching methods, this strategy can incorporate the
best of both online and face-to-face teaching. According to
research, a combination of being on-campus and digitally
working is optimal and can demonstrate to be significantly
more effective than using only one or the other [8].

However, as schools and universities worldwide moved
to an online or blended learning environment to combat
COVID-19, exam cheating and academic integrity became a
significant concern [9]. In our case, the COVID-19 pandemic
triggered the transition to blended learning and thus opened
up opportunities for a more effective form of teaching, but
at the same time also opened up possibilities for students to
cheat during exams. Several web proctoring systems (including
virtual tools to monitor student behaviors during assessment
tasks) have recently emerged on the market, addressing some
of the significant issues surrounding exam cheating. They are,
however, currently untested and unproven on a large scale [10].

One academic integrity strategy might be to have the
students sign an academic integrity pledge. These pledges
are supported by Kohlberg’s cognitive development theory
and Chickering and Reese’s developmental tasks for optimal
student growth and success [5]. Studies have also indicated
that schools with an academic rigor culture cheat less on
examinations than institutions without one [5], [11].

A portfolio assessment places less emphasis on a one-time
event and more emphasis on a progression of academic events
that make plagiarism easier to detect. [12]. The author of [13]
describes a portfolio as a collection of works created over time.
It can demonstrate how a student’s talents evolved in a given
setting. Some portfolios focus on formative characteristics,

such as the approach to self-regulated learning via iterative
feedback methods [14], and some others use portfolios to
prove student achievements to represent student accomplish-
ments for future employment purposes [15]. When changes
occur rapidly and resources are scarce, such as during the
COVID-19 pandemic, it is rarely appropriate to conduct sepa-
rate sets of activities for formative, summative, and sustainable
objectives; assessment methods must therefore encompass all
perspectives [16].

We found several studies that examine portfolio assessment,
its advantages and disadvantages, but little about the process
of transition from written examination to formative assessment
as part of portfolio assessment in a blended learning context.
This study focuses on experiences in the shift in the assessment
form in such an environment. The paper’s main contribution
is the reflection about the strengths and weaknesses of the
portfolio as an instructional and formative assessment method,
which can be a valuable starting point for developing similar
courses at other universities.

III. CASE AND RESEARCH METHOD
A. Case description

Programming 2 is a software engineering course in Java,
focusing on object-oriented concepts and productive use of
developer tools such as IDEs, build systems and version con-
trol. It has a scope equal to 10 credits in the European Credit
Transfer System (ECTS). It is taught to first-year students
at several undergraduate Computer Science programs at the
university. All students have experience with a traditional four
hour written exam before taking this course. The population
consists of 219 students: 105 on campus A, 66 on campus B
and 48 on campus C. Figure 1 shows the structure of how the
course is organized across campuses.

| Exam/Portfolio assessment ‘

| i »

‘ Campus A l Campus B ‘ | Campus C ‘

t f i
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Instructors/TAs Instructors/TAs Instructors/TAs
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Fig. 1. A cross-campus case following the same curriculum and exam but
with different locations, instructors and Teaching Assistants (TAs).
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The university offers the course at three geographically
dispersed campuses, each with its students and instructors. To
facilitate more effective learning in this cross-campus setting,
Programming 2 has been divided into three sub-courses. Each
sub-course has its course code, associated teaching staff, and
discrete online areas in our Learning Management System
(LMS) called Blackboard'. There are also minor variations
in the progress plan at the different locations. However,
these practical and administrative considerations should not
affect the defined learning outcomes, curriculum or assessment
process, which are identical across campuses.

1) The course before COVID-19: We initially designed
the course around on-site teaching and an emphasis on lab
activity and physical presence. Thus, before COVID-19, we
conducted the training in an auditorium or classroom and
performed guidance in a lab, and teaching assistants evaluated
assignments in a face-to-face setting, promoting an active
learning environment [17]. The course material consisted of
a textbook (”Objects First with Java: A Practical Introduction
Using BlueJ”) [18], online resources and various examples
(Java code) covering the main topics listed above. As for
the evaluation process, we gave five mandatory assignments
throughout the course. The first two were given as a combi-
nation of multiple choice tests and minor coding exercises,
while the last three focused on application development. All
assignments had to be solved individually and then approved
by a teaching assistant/teacher on each campus. Approval of
these compulsory assignments enabled the student to proceed
with a five hours written exam. The student was ultimately
graded A-F based on this final, summative assessment.

2) COVID-19: The COVID-19 pandemic and the subse-
quent closing of campuses had a significant impact on the
course. We shifted to remote platforms and online interaction.
In the early days of the pandemic, this led to somewhat rushed
and improvised solutions in the education practice similar to
Emergency Remote Teaching (ERT) [19]. We turned lectures
with physical presence into online webinars, and students had
to take the final written exam from home. At this time, the
longevity of the pandemic was uncertain, so when planning
for the subsequent run in the spring of 2021 we had to take
COVID-19 into account. Since we could no longer rely on
teaching methods that required physical presence, a transition
to online education was imperative. This condition led to some
new thinking regarding our online presence and a re-evaluation
of the assessment protocol. We present the practical outcome
of these considerations in the following sections.

3) A new online presence: As the University was forced
to embrace digital teaching due to physical restrictions, the
course coordinators and teachers had to identify suitable
online tools for lectures and interaction. Campus A chose
Zoom? as a digital platform for student-teacher interaction,
campus B went with Blackboard Collaborate?, while campus C

Thttps://www.blackboard.com/
Zhttps://zoom.us/
3https://www.blackboard.com/

preferred Microsoft Teams*. Each platform had its merits with
regard to integration with our LMS. Blackboard Collaborate is
fully integrated, so recorded sessions were made available to
the students without requiring further assistance. In contrast,
recorded videos from Zoom and Microsoft Teams had to be
manually uploaded to content delivery platforms supported by
the LMS. However, Microsoft Teams also saved the videos
directly on a server the students could access anytime, just by
being a member of the channel/team. The students were also
provided with other communication channels like Discord for
interacting with the teaching assistants.

Due to COVID-19 restrictions in 2021, the course had to
consider both digital and physical teaching. As a result, the
learning process became a hybrid model. Some teaching ses-
sions were held on campus, while others were broadcast live
on digital platforms. Recordings were distributed to students
on our LMS platform afterward.

4) Shifting to portfolio-based evaluation: The teaching
staff decided to switch to portfolio evaluation for the spring
semester of 2021. Several principles guided its design. The
new approach had to be formative and provide ongoing
feedback to the students. It also had to incorporate control
mechanisms aimed at reducing the risk of cheating. And
although it was accepted that the shift would require significant
effort from the teaching staff, the arrangement had to be
maintainable over time with limited resources. The students
do a lot of group work activities in a course running in parallel
with this one, hence we decided that the portfolio in this course
should be based on individual work.

The portfolio was divided into three parts. Part 1 measured
learning objectives covered in the first half of the course and
accounted for 15 percent of the final grade. Part 2 focused on
learning objectives covered in the second half of the course and
accounted for 25 percent of the final assessment. Part 1 and
2 were given as larger coding assignments. The students had
to develop fully functional applications and show proficiency
in the use of version control and build systems. They had
approximately three weeks to finish each part. Part 3 was
given as a mini-project and accounted for 60 percent of the
final grade. The students had four days to complete it. The
mini-project consisted of application development (40%), a
small coding assignment focusing on inheritance (10%), and
a written reflection of one s own work (10%).

Students were given written feedback both after part 1 and
part 2. Deliveries were initially reviewed by teaching assistants
as a time saving measure. Detailed evaluation criteria were
developed for each part, with each criterion connected to
one or more learning outcomes and weighted according to
importance. The assistants entered comments and gave scores
according to the evaluation criteria by filling out a form in our
LMS. A teacher would then assess the integrity of the reviews
and make necessary adjustments. A summary of the comments
together with the total scores were sent to each respective
student. For part 2 the students were given an optional extra

“https://www.microsoft.com/en-gb/microsoft-teams/group-chat-software
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task for those of the students that wanted to improve their
score from part 1. Figure 2 illustrates the evaluation process
for part 1 and 2. Part 3 was evaluated by the teaching staff
and external examiners only as a final grading of the portfolio.
The students received a final grade covering all 3 parts of the
portfolio.

Teacher assesses
integrity of review and
makes necessary
adjustments

Feedback is sent to
student (comments +
aggregated score)

Teaching assistant
gives initial review
(comments and scores)

Detailed evaluation criteria

Fig. 2. Evaluation process for part 1 and 2 of the portfolio

The grading policy was reverted from Pass/Fail in 2020
to letter based (A-F) for the portfolio in 2021. This meant
that the course would again be included when calculating the
total average grade, a practice preferred by most students.
It was also thought that portfolio assessment would make it
easier to separate student achievements, as well as alleviate
the stress often associated with summative assessment, thus
lessening the previously noted concerns with letter based
grading. Ultimately, the score of each part of the portfolio
would be aggregated and converted to a final grade before
being published.

5) Reference group: As part of the Quality Assurance
System of the university, each course must appoint a reference
group for each campus at the start of the semester. The
reference group should consisted of some of the students
taking the course. During the semester, three meetings were
held between teaching staff and the reference group (a couple
of weeks after the start, in the middle of the semester, and
after the exam).

B. Research Design

1) Method of Analysis: In this study, we used a ques-
tionnaire to collect both quantitative and qualitative data in
an anonymous manner. We asked the following questions for
obtaining the students perspectives on assessment:

o Quantitative: (Q1) What do you think about the change
from a 4 hours written exam to a portfolio assessment
in the course? Possible answers to this question (Likert
scale) was: 5 = Very good, 4 = Good, 3 = OK, 2 = Less
good, 1 = Not good, 0 = Do not know / Not applicable.

o Qualitative (open-ended question): (Q2) Why do you
think the change to portfolio assessment is good / not
good? Students were able to express their views in a free-
text format without a limitation. In addition, we have also
analyzed the qualitative data from the reference groups
for each campus. These are reports that summarize the
students’ feedback during the course and the report is
typically submitted to university after the exam has been
completed.

One of the members of the research group compiled the
quantitative data and aggregated the results. Another re-
searcher in the group checked the calculations. A researcher
from the team coded qualitative data from the survey. Every-
one in the group then reviewed these, and an agreement was
made on the final code book. The rest of the data was coded
and verified by others in the team.

2) Limitations: The questionnaire was distributed only to
two campuses as part of the reference groups mid term
evaluation. The third campus made use of other evaluation
methods that was not that easy to quantify. Due to this, and the
responsrate, our sample data may not be sufficient to determine
which form of evaluation is best suited in such a case. New
data need to be collected later and analyzed to confirm the
findings in this study. As a follow-up, more research is needed
to see the trend in developing the assessment form.

The quantitative data collection was coded by one author
and checked by another. A double coding of all the reflections
would have increased the reliability of the study. However,
creating the codebook and limiting the coding agreement
between the two coders reduced the risks associated with one
coder.

IV. RESULTS

We have used mixed methods research to combine elements
of qualitative and quantitative research approaches.

A. Quantitative.

The midterm survey was performed in two of the campuses.
A total of 46 out of 99 students answered the survey (46%).
Upon answering, the students had completed part 1 and 2
of the portfolio assessment. The quantitative results for the
two campuses as a response to QI (What do you think about
the change from a four hours written exam to a portfolio
assessment in the course?) are: 5 - Very good (37, 80,43%),
4 - Good (4, 8,70%), 3 - OK (3, 6,52%), 2 - Less good (2,
4,35%), 1 - Not good (0, 0%), 0 - Don’t know (0, 0%). The
results show that a large majority of the students preferred the
change to portfolio assessment.

B. Qualitative.

The response to the open-ended question Q2 (Why do
you think the change to portfolio assessment is good / not
good?) has been analyzed, and the following main themes have
been identified: (1) Relevance to working life/Constructive
alignment; (2) Portfolio assessment compared to 4 hours
written exam; and (3) Challenges with portfolio assessment

1) Relevance to working life: Several students commented
that portfolio assessment enables the students to solve a
problem similar to how they expect to work in the industry
when they graduate. This also conforms to the theory on
constructive alignment [20]: It provides a more realistic
assessment in terms of what it is like to develop an application
in a professional setting.” Another student writes "It seems
closer to the way it will be in working life, something I like.”
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2) Portfolio assessment compared to 4 hours written exam:
Some students point out that having a portfolio assessment
where the content of the final portfolio is developed throughout
the semester, results in less last-minute reading before the
exam, and more continuous focus during the semester. In other
words, more focus on learning than on the assessment: "With
an exam at the end of the semester, you can more easily relax
too much at the beginning of the semester and end up with
intense studying before the exam which is not ideal in a subject
like programming where steady work is important for a solid
foundation of knowledge.”

Portfolio assessment enables the students to focus more on
solving the presented problem in an analytic and sound way,
instead of having to rush to be able to finish within the 4 hours
of a written exam: “Changing from a 4-hours school exam
to portfolio assignments means that you can spend more time
writing good code, think a little about the solutions you choose
to go for to a much greater degree than before.” Another
student says: "A 4-hours exam shows exactly what you can
do at the moment, while a multi-day portfolio project allows
a student to show how good they are at learning and how they
can do research to reach the goal in a larger assignment.”

3) Challenges with portfolio assessment: Although most
students are reporting that they find portfolio assessment
a much better method than traditional written exam, some
students also rise some potential challenges. Since the portfolio
is a collection of work through the semester, we do not offer an
equivalent of a resit-exam for the students. One student pointed
out that this might create an extra challenge compared to the
traditional re-sit exam. A re-sit of the portfolio, requires the
student to follow the course the next time it is run, and hand
in the portfolio-parts during the semester. This can be extra
challenging to combine with the other courses in the same
semester.

V. DISCUSSIONS

The results from the survey at two of three campuses show
an apparent positive attitude towards portfolio assessment.
Portfolios have been used for evaluation in various subjects
and fields, while their formats and contents vary greatly,
each with its own set of advantages for evaluating student
learning. The “cumulative” portfolio, for example, focuses
on putting together a series of completed projects [21]. For
example, portfolios utilized in the engineering domain are
more process-driven and reflective and frequently deal with
the advancement of a single project [22]. Portfolio evaluation
encourages self-directed learning [23]. Furthermore, due to
the feedback, portfolio assessment is highly favoured. As a
result, instructors should provide input to bring back learners’
active participation and reopen the doors to learning [24].
When students get the possibility of working on real-life
projects throughout the semester and get feedback along the
way, it can lead to more in-depth learning. Several students
commented that portfolio assessment enables the students to
solve a problem similar to how they expect to work in the
industry when they graduate. This also conforms to the theory

on constructive alignment [20]. Another advantage for the
students may be the evenly distributed workload over the
semester. In connection with a regular written exam, students
increase the workload just before the exam. They rush through
the entire curriculum and may also get stressed—some of the
students, in our case, highlight this issue.

However, reference [25]’s levels of competence show that
portfolio assessment may be time-consuming and often low
acceptance by students [25]. Few students also raise some
potential challenges with the transition from written exam to
portfolio assessment, such as not offering a resit-exam for
students. If a student fails, they must wait until the next time
the subject is run, in contrast to the written exam, where
they can resume the exam shortly after the exam. Despite the
advantages of portfolio evaluation, we also have some dis-
advantages for both students and instructors. Our experience
so far points in the direction that portfolio assessment is the
right way to evaluate this group of students. We intend to
continue this evaluation form after the COVID-19 pandemic
period is over and the communities are back to everyday life.
This evaluation form can lead to more significant learning
outcomes and thus reduce the likelihood that more students
will think of cheating. The workload for the faculty members
seams to increase significantly. The question is whether there
are ways to reduce this workload. This is something we want
to study more closely.

New ways of cooperation during exams is available and has
been reported in written exams. Journalists have expressed
general alarm about rising levels of academic cheating in
recent years, blaming much of it on technology and the internet
[26], [27]. During the COVID-19 pandemic, the form of the
examination had to be changed to a home exam. As a possible
way of reducing cheating, the university management decided
to change the grading to Pass/Fail. The feedback from several
students was that this form of examination was not desirable
because a Pass/Fail does not count as part of the average grade
for the entire study. This could limit students’ opportunities
for future careers. Therefore, the course coordinators decided
to change to exam to a portfolio assessment, which also was
recommended by the university management. The students in
this study program were generally satisfied that this form of
evaluation can provide more learning outcomes. However, the
data is not large and conclusive enough to determine whether
the students have increased their learning outcomes.

As part of reducing the possibility of cheating, we intro-
duced reflection notes within the portfolio assessment. Stu-
dents were asked to reflect on how they solved the tasks
by applying the programming concepts such as coupling and
cohesion, design patterns, testing and robustness and maintain-
ability/ease of use. Our assertion was that the students who
did not understand the tasks and tried to cheat would have
difficulty writing reflections with specific examples to their
solutions. Although, there is no guarantee that the person in
question does not copy other student’s reviews, the probability
of being revealed for cheating is however greater. The future
efforts will investigate in more detail whether such a measure
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can reduce cheating during the examination.

Our experience so far points in the direction that portfolio
evaluation is a reasonable way to evaluate the group of students
taking programming courses. This evaluation form can lead to
more significant learning outcomes and probably reduce the
likelihood that more students will think of cheating. The work-
load for the faculty members increases proportionately. Unlike
the traditional exam where the evaluation is conducted once,
the teachers have to assess the exams/submissions through the
semester (six times in current case). A future work in this
direction should also investigate on possible ways to reduce
the workload while fulfilling the course outcomes in terms of
learning and teaching.

VI. CONCLUSIONS AND FUTURE WORK

In this case study, we looked into the transition from a face-
to-face learning environment to blended learning and portfolio-
assessment during COVID-19. We focused on the change from
the written exam with supervision to portfolio assessment. One
of the challenges we faced was the increasing degree of op-
portunities for cheating during online exams. With instructions
from the university management, we practiced portfolio as-
sessment even though the workload increased significantly for
the faculty members compared to previous experiences in this
subject. Students’ feedback throughout the course indicates
that this evaluation method may be appropriate for this student
group. Observations from our data provide promising direction
that it can increase learning benefits. Although we do not have
enough data to verify these claims, the follow-up works are
intended to verify these observations in the future. The paper’s
main contribution is the set of ideas regarding a change in
assessment form triggered by the COVID-19 pandemic, which
can be a valuable starting point for developing similar courses
at other universities.

As part of future work, it may be appropriate to look at ways
to conduct portfolio assessment that reduces the workload
for the instructors and that it is scalable in line with the
number of students. As a further study, we want to look at
whether this form of evaluation reduces cheating. We have
tried to introduce a reflection note as part of the tasks to detect
attempts at cheating more easily. This must also be studied in
more detail to see if it contributes to less cheating or reveals
those who have tried to cheat.

REFERENCES

[1] M. Langford and C. Damsa, “Online teaching in the time of covid-19,”
2020.

[2] R. Bordoloi, P. Das, and K. Das, “Perception towards online/blended
learning at the time of covid-19 pandemic: an academic analytics in the
indian context,” Asian Association of Open Universities Journal, 2021.

[3] X. Liang and K. Creasy, “Classroom assessment in web-based in-
structional environment: Instructors’ experience,” Practical Assessment,
Research, and Evaluation, vol. 9, no. 1, p. 7, 2004.

[4] S. L. Boyle, K. Kolosh, J. L Allier, and J. Lambrecht, “Thomson netg’s
blended-learning model: The next generation of corporate and school-
based learning,” Delta Pi Epsilon Journal, vol. 45, no. 3, pp. 145-161,
2003.

[5] A. Lee-Post and H. Hapke, “Online learning integrity approaches:
Current practices and future solutions.” Online Learning, vol. 21, no. 1,
pp. 135-145, 2017.

[6]
[7]

[8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Page 122

S. Jones, “The implications of blended learning in today’s classroom:
A look into the history, views, impacts, and research,” 2019.

P. Schaber, K. J. Wilcox, A. L. Whiteside, L. Marsh, and D. C.
Brooks, “Designing learning environments to foster affective learning:
Comparison of classroom to blended learning.” International Journal for
the Scholarship of Teaching and Learning, vol. 4, no. 2, p. n2, 2010.
C. Haijian, H. Hexiao, W. Lei, C. Weiping, and J. Kunru, “Research
and application of blended learning in distance education and teaching
reform,” International Journal of Education and Management Engineer-
ing, vol. 1, no. 3, pp. 67-72, 2011.

J. G. Nguyen, K. J. Keuseman, and J. J. Humston, “Minimize online
cheating for online assessments during covid-19 pandemic,” Journal of
Chemical Education, vol. 97, no. 9, pp. 3429-3435, 2020.

M. J. Hussein, J. Yusuf, A. S. Deb, L. Fong, and S. Naidu, “An evaluation
of online proctoring tools,” Open Praxis, vol. 12, no. 4, pp. 509-525,
2020.

I. M. Jones, “Cyber-plagiarism: Different method-same song,” in Pro-
ceedings of the Academy of Educational Leadership, vol. 12, no. 2.
Citeseer, 2007, pp. 17-21.

J. Baron and S. M. Crooks, “Academic integrity in web based distance
education,” TechTrends, vol. 49, no. 2, pp. 40-45, 2005.

K. Hyland, Second language writing. Cambridge university press, 2019.
R. Lam, “Promoting self-regulated learning through portfolio assess-
ment: testimony and recommendations,” Assessment & Evaluation in
Higher Education, vol. 39, no. 6, pp. 699-714, 2014.

D. Chetcuti, P. Murphy, and G. Grima, “The formative and summative
uses of a professional development portfolio: A maltese case study,”
Assessment in Education, vol. 13, no. 01, pp. 97-112, 2006.

D. Boud and R. Soler, “Sustainable assessment revisited,” Assessment
& Evaluation in Higher Education, vol. 41, no. 3, pp. 400413, 2016.
C. Meyers and T. B. Jones, Promoting Active Learning. Strategies for
the College Classroom. ERIC, 1993.

D. J. Barnes and M. Koélling, “Objects first with java: A practical
introduction using bluej,” Pearson Education Limited, 2016.

C. Hodges, S. Moore, B. Lockee, T. Trust, A. Bond et al, “The
difference between emergency remote teaching and online learning,”
Educause review, vol. 27, no. 1, pp. 1-9, 2020.

J. Biggs, “Enhancing teaching through constructive alignment,” Higher
education, vol. 32, no. 3, pp. 347-364, 1996.

D. Fields, D. Lui, Y. Kafai, G. Jayathirtha, J. Walker, and M. Shaw,
“Communicating about computational thinking: understanding affor-
dances of portfolios for assessing high school students’ computational
thinking and participation practices,” Computer Science Education,
vol. 31, no. 2, pp. 224-258, 2021.

S. Chang, A. Keune, K. Peppler, and L. Regalla, “Open portfolio
project research brief series,” Maker Education Initiative, Palo Alto, CA,
available at: makered. org/wp-content/uploads/2015/03/Open-Portfolio-
Project-Research-Brief-Series_FULL_final-small. pdf, 2015.

Z. Romova and M. Andrew, “Teaching and assessing academic writing
via the portfolio: Benefits for learners of english as an additional
language,” Assessing Writing, vol. 16, no. 2, pp. 111-122, 2011.

S. Ismail, “3using portfolio assessment in a pakistani esl classroom at
the university level.”

G. E. Miller, “The assessment of clinical
skills/competence/performance,” Academic medicine, vol. 65, no. 9, pp.
S63-7, 1990.

H. Mellar, R. Peytcheva-Forsyth, S. Kocdar, A. Karadeniz, and
B. Yovkova, “Addressing cheating in e-assessment using student au-
thentication and authorship checking systems: teachers’ perspectives,”
International Journal for Educational Integrity, vol. 14, no. 1, pp. 1—
21, 2018.

M. Perkins, U. B. Gezgin, and J. Roe, “Reducing plagiarism through
academic misconduct education,” International Journal for Educational
Integrity, vol. 16, no. 1, pp. 1-15, 2020.

Authorized licensed use limited to: Norges Teknisk-Naturvitenskapelige Universitet. Downloaded on May 15,2022 at 08:46:14 UTC from IEEE Xplore. Restrictions apply.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile ()
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


