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Abstract: The higher education (HE) system is witnessing immense transformations to keep pace
with the rapid advancements in digital technologies and due to the recent COVID-19 pandemic
compelling educational institutions to completely switch to online teaching and assessments. As-
sessments are considered to play an important and powerful role in students” educational experi-
ence and evaluation of their academic abilities. However, there are many stigmas associated with
both “traditional” and alternative assessment methods. Rethinking assessments is increasingly hap-
pening worldwide to keep up with the shift in current teaching and learning paradigms due to new
possibilities of using digital technologies and a continuous improvement of student engagement.
Many educational decisions such as a change in assessment from traditional summative exams to
alternate methods require appropriate rationale and justification. In this paper, we adopt data-
driven decision-making (DDDM) as a process for rethinking assessment methods and implement-
ing assessment transformations innovatively in an HE environment. We make use of student per-
formance data to make an informed decision for moving from exam-based assessments to nonexam
assessment methods. We demonstrate the application of the DDDM approach for an educational
institute by analyzing the impact of transforming the assessments of 13 out of 27 subjects offered in
a Bachelor of Information Technology (BIT) program as a case study. A comparison of data analysis
performed before, during, and after the COVID-19 pandemic using different student learning
measures such as failure rates and mean marks provides meaningful insights into the impact of
assessment transformations. Our implementation of the DDDM model along with examining the
influencing factors of student learning through assessment transformations in an HE environment
is the first of its kind. With many HE providers facing several challenges due to the adoption of
blended learning, this pilot study based on a DDDM approach encourages innovation in classroom
teaching and assessment redesign. In addition, it opens further research in implementing such evi-
dence-based practices for future classroom innovations and assessment transformations towards

achieving higher levels of educational quality.

Keywords: higher education (HE); student learning; formative assessment; summative assessment;
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1. Introduction

In higher education (HE), there are two main assessment categories, namely, sum-
mative assessment and formative assessment. A summative assessment happens at the
endpoint of learning as implied by the term “summative” [1,2]. In contrast to summative
assessments, formative assessments are devised to monitor student learning to provide
ongoing feedback that can be useful for lecturers to improve their teaching as well as stu-
dents to improve their learning. Normally, summative assessments are given a high as-
sessment weight in terms of the total marks, whilst formative assessments are of low as-
sessment weights. Some examples of summative assessments are class tests, semester
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exams, and standardized tests or exams. It is a common practice to administer such a sum-
mative exam for students to demonstrate their learning achieved at the end of a semester.
Traditionally, for several decades in the past, students were required to take an exam in-
dependently without any resources and with a time-bound duration. An exam could be
in multiple forms with question types such as multiple-choice, short answer, essay, etc.
There are several advantages of having exams such as those as it is easy to assess a stu-
dent’s individual learning outcomes and to enforce academic integrity. Further, the HE
lecturers are under pressure, as it takes more time and effort to prepare other alternate
assessments with detailed plans that can meet the standards as well as guard against aca-
demic dishonesty [3-5]. However, more recently, there has been a shift towards adopting
nonexam assessment methods. There are several compelling reasons for this trend. This
paper explores the ramifications in this topic and demonstrates the use of a data-driven
decision-making model for an educational institute offering HE programs, as a case study.
The institute aims at shifting certain subjects of a Bachelor of Information Technology
(BIT) program to have nonexam mode of assessments. Lecturers often take an intuitive
approach in designing assessments guided by pedagogical principles on one hand and
teaching principles on the other. However, intuition-driven decision-making comes from
one’s experience and has inherent problems such as bias, inaccuracy, and overconfidence
[6]. A data-driven approach to decision-making has the advantage of being evidence-
based. In the context of choosing the appropriate type and the design of assessments, there
is a lack of research on the adoption of data-driven decision-making (DDDM), within a
blended learning environment, especially with a sudden requirement of remote teaching
during the COVID-19 pandemic. This paper tries to address the gap in the literature by
adopting a DDDM approach for assessment transformations in the BIT program offered
in an educational institute as a case study.

There are limitations in both summative and formative assessments, and creating
high-quality educational assessments is important to meet the required HE standards. The
success comes from the science of assessment design and grading procedures as well as
the art of creatively engaging students, in particular with formative assessments. [7]. Such
concepts are becoming more prevalent in HE as education providers embrace the learning
outcomes to include not only cognitive (such as knowledge and skills) but also behavioral
(actual student behaviors in the classroom) and affective (such as student values, attitudes,
and motivation) as categorized in the taxonomy of Bloom and Krathwohl [8,9]. While a
combination of knowledge and skill assessments can be used to examine cognitive out-
comes, a variety of tasks to assess behavioral and affective outcomes would contribute for
a better understanding of student learning and the required learning support.

The design of the assessment tasks throughout an HE course is expected to cover the
range of difficulty and complexity supporting the different levels of learner motivation.
Curriculum designers and lecturers have the task of aligning learning outcomes and the
different assessments towards how learners could be actively engaged in their learning
with an aim to determine what they wish to learn as well as what they actually learn.
Therefore, making decisions on the formative and summative assessment design and de-
livery could be biased with the emphasis given among the multiple perspectives that are
dynamically changing from time to time. With the onset of digital technologies playing a
major role in blended course delivery and online student learning, a justified decision-
making using data is being researched in practice. In addition, extraordinary situations
such as the COVID-19 pandemic resulted in course delivery and student assessments be-
ing completely online. The recent high-stakes environment has compelled many lecturers
and the HE providers to emphasize some elements of the learning outcomes at the ex-
pense of others, and these decisions have had an impact on students’ learning experiences.
While the current dynamic environment has motivated many HE institutions to rethink
their assessments, we recommend a systematic use of data for decision-making. In this
paper, we describe the DDDM model adopted at an educational institute as a case study
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in making an informed and justified decision for shifting towards a nonexam mode of
assessments for one of its HE programs.

The rest of the paper Is organized as follows. Section 2 presents an overview of
DDDM and related studies in the literature. In Section 3, we provide a rationale for trans-
forming traditional exam-based to nonexam assessments using the DDDM approach as a
case study. We study the impact of the transformation, and outcomes are presented in
Section 4. We discuss the data analysis performed and results obtained in the study with
future recommendations. Finally, Section 5 provides concluding remarks.

2. Data-Driven Decision-Making (DDDM) Approach in Education

Data-driven decision-making (DDDM) is a process for deciding on a course of action
using data or facts and not by merely using observation, intuition, or any other form of
subjectivity that could be biased. The adoption of DDDM is growing in the education sec-
tor for making informed improvements when educators use student data to influence cur-
riculum decisions, strategies, and policies [10]. With digital technologies becoming more
accessible, affordable, and available anywhere and anytime, it has become easier to use
data to inform decision-making in teaching and assessment practices. With the DDDM
approach, lecturers could focus on formative assessments evaluating their daily ongoing
learning as well as the overall achievement that relates to a summative assessment con-
necting what is known to the students and what we want them to learn. Using DDDM, a
shift in traditionally accepted practices could be made to improve teaching and student
learning outcomes.

For more than a decade, DDDM principles have been adopted to examine and eval-
uate teaching practices in the classroom and academic interventions to improve student
learning experiences and achievements. However, using data to inform teaching practices
is a multifaceted one. The term data in DDDM refers to information that can be broadly
classified as either quantitative or qualitative. This could include information captured
intentionally and analyzed at either the individual or group level, such as informal obser-
vations of students’ classroom behavior, inventories of student learning activities, formal
norm-referenced assessments, self-appraisals of students/lecturers, automatic generation
of data from an online learning management system, etc. From the literature, we observe
that data can be used in multiple ways based on the range of practitioner perspectives that
results in the complexity of DDDM for different educational situations. While data could
provide more insights into classroom instruction, there are multiple perspectives of the
philosophical view of reality, knowledge, and learning [11]. Further, there are philosoph-
ical differences in the purpose and methods of data collection for the intended stakehold-
ers as well as in their levels of involvement. Some studies have been conducted on a large
scale, collecting data from a school, district, or even state to inform classroom practice,
assessment paradigms, and student performance. Multiple perspectives surrounding the
concept of assessment and its purpose exist. Data could be captured by not only academic
staff but also administrators on various attributes related to lecturers, classroom activities,
assessments, etc. Any data gathered, whether in numerical format or not, have the poten-
tial to influence classroom delivery and ultimately, student learning and achievement.
With a new era compelling educators to collect, organize, and analyze data, using the in-
formation effectively for instructional and curriculum improvement requires a framework
as a guidance.

Some studies offer models to assist in the conceptualization of the data gathered for
using it more effectively [12,13]. Such studies have used three kinds of data, namely, out-
come data, demographic data, and process data, and have suggested that a combined use
of all three would result in instruction to be systematic, targeted, and purposeful with
high levels of student learning. Student learning assessments such as classroom tests, ex-
ams, and even surveys could be analyzed to get insights about individual and group per-
formance. These, combined with demographic data such as students’ age, gender,
race/ethnicity, social class/socioeconomic, status would provide a broader perspective for
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an effective decision-making. In addition, process data are related to the curriculum or-
ganization, teaching strategies and other classroom management of the educational pro-
gram. Process data, when analyzed in combination with outcome and demographic data,
can result in changes in the behavior of lecturers and administrators. Along similar lines,
the Data Analysis Framework for Instructional Decision-Making proposed by Mokhtari
et al. [12] consists of three categories: professional development data, classroom assess-
ment data, and reading performance data. Both these models help in reflecting that data
from the three categories, when combined, lead to effective DDDM. However, their data
categories do not differentiate between summative and formative assessments though the
conceptual perspectives of different types of assessment vary in purpose and role. Data
from both formative and summative assessments are used to determine the proficiency of
a student’s learning achievement or performance. These are judged in relation to certain
pre-established criteria or in relative comparison to a peer group that serves as the basis
for assigning student grades. While data derived from formative assessments could be
useful to report on students’ learning progress with a focus on their immediate learning
needs, data from summative assessments may inform the overall achievement of the
learning target or learning objective for the current/future cohort of students and the de-
cisions have high-stakes consequences.

Educators are faced with dilemmas in choosing between summative and formative
assessments as each of these two categories has a distinct purpose and role. The concept
of a balanced assessment between ongoing informal classroom assessments and more for-
mal standardized measures is gaining popularity in the literature [14,15]. However, there
is an increasing trend towards promoting formative assessment and some even claim that
formative assessment that encourages student involvement and active learning is more
valuable than summative assessment. With the fourth industrial revolution happening at
present, the reskilling requirements of the workforce lead to the Education 4.0 revolution
with lifelong learning goals. To foster Education 4.0, educators are required to rethink
assessments and to keep up with current pedagogical, cultural, and technological devel-
opments that impact teaching and learning.

With the recent advancements in digital technologies, a plethora of new possibilities
have emerged for facilitating assessments to engage students with lifelong experiences.
However, the use of digital technologies for assessments are more about replacing tradi-
tional methods and existing practices rather than being transformative. Further, the ethi-
cal issues of digital technologies in assessment and other factors affecting successful edu-
cational change require closer scrutiny, and a DDDM approach could assist in rethinking
assessments. However, a recent study [16] explored the misconceptions around data-
based decision-making in education among researchers and practitioners. Based on a sur-
vey of the literature, it was identified that the effectiveness of DDDM can be derived based
on having reliable data, measurable goals, the ability to transform data analysis towards
improving educational interventions with a focus on professional learning and develop-
ment. The study aimed to gain further insight into teachers’ decision-making. Such related
studies could provide a stimulus for implementing justified changes into educational
practice as well as a roadmap for a future research agenda on effective use of data for
achieving educational quality and innovation [17,18].

In this study, a justified rethinking of assessments is recommended using a DDDM
approach. Improvement of students’ progress and learning outcomes can be demon-
strated through assessments. Data collection and analysis of student performance over
time and other educational data could facilitate the justification of informed and valid
decisions. This paper provides a description of the use of a DDDM approach for trans-
forming traditional assessments in an HE setting as a case study.
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3. Rationale for Transforming Traditional Assessments Using DDDM: A Case Study

An assessment that is administered as a final, written examination (called exam) is
generally classified as a summative assessment, as it is used to determine whether stu-
dents have learned what they were expected to learn. By contrast, formative assessments
are used to monitor student learning to provide ongoing feedback that can be used by
lecturers to improve their teaching and by students to improve their learning. In HE, sum-
mative assessments are usually highly valued in terms of marks or assessment weighting,
whilst formative assessments are of lower value.

As a general guideline, an assessment is designed to fall under one of the two cate-
gories exclusively: summative or formative type of assessment. In this study, we consider
an educational institute that offers a Bachelor of Information Technology (BIT) program
in Australia, as a case study with a slightly different assessment practice. Except for exams
conducted at the end of a semester and class tests during the semester, the majority of the
other assessments for the BIT program are designed to have a mix of both summative and
ongoing evaluation aspects rather than exclusive to one of the assessment categories alone.
The BIT program at that institute offers 31 subjects. Prior to semester 2, 2020, 4 of those
subjects did not have exams as part of their assessment whilst 27 subjects had exams. For
those subjects with the final assessment as exams, it accounted for 40% to 50% of the as-
sessment weighting depending on the subject’s requirements for determining a summa-
tive evaluation of each student learning. Indeed, no subject had exams that accounted for
more than 50% of the final mark. However, in semester 1, 2020, due to the COVID-19
lockdown restrictions, a rethinking of assessments was mandatory due to the restricted
conditions of online, remote subject offerings that impacted teaching delivery, student
learning, as well as assessments. As a result, a DDDM approach was adopted to identify
major assessments of those subjects that required changes in subjects” delivery and assess-
ment methods. Transformations from exam-based to nonexam assessments were pro-
posed for 13 subjects that were identified based on both qualitative and quantitative feed-
back of each subject delivery. The change for these subjects from exam-based to nonexam
assessments was accepted by the appropriate governance committees of the institute and
the accreditation bodies. Overall, there were 4 subjects that were always offered with no
exams, 13 subjects that were changed from exam to nonexam assessments, and 14 subjects
maintained the use of a summative exam at the end of a semester. This paper examines
the impact of these changes and how a DDDM approach could help in rethinking the
exam-based assessments and remodeling them into other forms of assessments as a con-
tinuous improvement strategy of educational quality.

While the subjects with exams typically had 40% to 50% of marks allocated for a final
semester exam, a majority of the other marks were generally based on two or three reports
or projects of high value. In a thirteen-week semester, typically, one report would be due
in week 8, and the other in week 12. It is a common practice to design the reports/projects
in week 8 and 12 to be related to each other. For example, in a subject called Systems
Analysis and Design, the week 8 project submission is an analysis document on a relevant
case scenario, and the week 12 project submission would be a design document on the
same case scenario. Further, for exam-based subjects, revision classes are held in week 13
followed by a week’s study break and then, the exams are conducted. Low-value assess-
ments are rare as the institute policy is to minimize low-value assessments in higher edu-
cation.

In recent years, literature studies have concurred with academic teaching experiences
worldwide that HE students are reluctant to undertake assessments that do not have a
substantial value contributing to their overall course grades. In particular, the student cir-
cumstances of the educational institute in this case study are quite unique since the ma-
jority of the students (over 90%) are international and have to work to pay their fees and
support themselves. Further, the domestic students at the institute do not have govern-
ment funding for paying their course fees and are predominantly coming from the lower
socioeconomic spectrum. Hence, they too have to work to support themselves and pay
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their fees. Given these circumstances, students are reluctant to undertake assessments un-
less they carry a substantial value towards the overall assessment component of the sub-
ject grade.

For each subject offered to the HE students in the institute, it is desirable to follow
the contemporary learning theory and practice by assessing the cognitive, behavioral, and
affective or emotional dimensions of learning outcomes [19]. These three dimensions are
considered as the three constructs of student engagement in learning, which give an as-
sessment of: (i) students” academic and multitasking capabilities (behavioral) inside or
outside classrooms, (ii) students” attitudes, interests, and values (affective or emotional)
in their learning experience, and (iii) students’ self-directed learning skills or motivational
goals (cognitive) achieved [20,21]. Traditionally, researchers have employed different var-
iables to assess student engagement in their learning process for determining their aca-
demic achievement [22,23] by including social, communication, and participative aspects.
However, the most commonly discussed variables are cognitive, affective, and behavioral
engagements [24,25]. In medical education, it is more desirable to assess the cognitive,
psychomotor, and communication skills of graduating students while also assessing their
professionalism attributes for achieving effectiveness in their field of practice.

Due to the abovementioned multifaceted perspectives involved with the assessment
of student learning, it is important to design them well. In particular, an assessment drives
student learning and forms the fundamental aspect of instruction. Hence, at the Ottawa
Conference in 2010, a consensus framework for a good assessment of student achievement
was developed [26]. Though desirable, a single assessment alone may not be able to assess
all the variables of student engagement. Hence, a combination of assessments that fosters
the active involvement of students are required to be designed for the benefit of all stake-
holders, students, lecturers, employers, etc. [27]. The purpose of an assessment influences
the importance of each variable of student engagement with varying levels, and the
weightings associated may differ based on the lecturer’s perspective of the impact on stu-
dent learning. Therefore, the key challenge in designing an assessment is to use appropri-
ate assessment tasks that will lead towards evaluating each student’s learning and perfor-
mance [25]. Further, students” perceptions of the purposes of assessment, cues about what
and how to learn, the assessment format as well as its relationship with what is being
assessed are some of the main factors that impact on learning. It is equally important to
also consider the lecturers” perceptions as well as direct measures of students’ learning,
such as their exam scores and assessment rubrics, to ensure an accurate evaluation of their
learning outcomes.

With a recent increasing trend of distance-learning education that students could un-
dertake via a massive open online course (MOOC), several research reviews with a focus
on MOOC assessments have revealed the requirement for further investigation on the as-
sessment practices of instructional designers and course instructors for an appropriate
course design that can relate assessments to learning outcomes [28-30]. Such studies have
also examined factors of Biggs’ 3P model that influence student learning outcomes such
as engagement and achievement. There has been an increasing emphasis on individual
student characteristic to be considered in assessment design along with rubrics and other
assessment instruments, including peer and self-assessment. In addition, research find-
ings in teaching and learning suggest that the complexity of assessment methods is lim-
ited, with a lack of diversity relating to learning outcomes [31]. Hence, several challenges
and affordances exist in assessing student learning in online environments.

It is well-established that in HE, there is a need for assessments that are both forma-
tive and summative. In the BIT program considered in this study, the reports and projects
used as assessments serve this purpose in subjects that have a summative exam as well as
in subjects that have only nonexam assessments as formative types. In both exam-based
and non-exam-based subjects, typically, in week 3 or 4, students are given the specifica-
tions for a report/project due in week 8. This way, students are given sufficient time to
consult with their lecturer who gives them guidance and at the same time monitors their
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progress. Each student’s assessment submission is marked with individual feedback
given by the lecturers. Assessments due in week 12 follow a similar process. These assess-
ments have been successful in both guiding student learning and evaluating the degree to
which the student is able to meet the assessment’s learning objectives. However, their suc-
cess does not answer the question of why there is a need to replace exams with such form-
ative nonexam assessments. With invigilated exams considered as more secure, the ten-
dency is to continue with an assessment framework consisting of both reports/projects
during the semester and an exam at the end of semester. Comparing with traditional pa-
per-based exams, online exams are perceived to offer more cheating opportunities for stu-
dent to use unpermitted resources as well as collaboration during the exam [32-35]. Some
studies report that cheating such as the use of unauthorized materials, identity falsifica-
tion, and plagiarism has always occurred regardless of whether the assessment is online
or not [36,37]. Further, recent remote online delivery and MOOC during the COVID-19
pandemic have resulted in novel assessment experiences for many universities [4,38].
Hence, the educational institute under study was also motivated to rethink the assessment
methods that were used in several subjects in the BIT program. We adopted a DDDM
approach for making the necessary transformations in assessments from exam-based ones
to nonexam assessments.

The implementation of the DDDM approach for assessment transformation in the
BIT program required subject lecturers and course administrators to possess basic data-
literacy and common skillsets such as: (i) assessment literacy, (ii) reliable student data
gathering, (iii) technology literacy to handle data analytics and insights, and (iv) effective
data use for assessing student learning. Relevant data included assessment outcomes, stu-
dents’ background information, and qualitative feedback from classroom observations.
We adapted the four recommendations from [39] for preparing the subject lecturers and
course administrators on data literacy as follows: (1) provide data-skill-focused training,
(2) establish collaboration between subject lecturers and moderators/subject experts, (3)
model and use quantitative and qualitative data from various sources, and (4) explore the
role of technology and big data on data literacy. Several workshops, meetings and focus-
group discussions were undertaken to improve data literacy for transforming assessments
from exam-based to nonexam assessments. The next section provides the data analysis
and results of this study followed by a discussion on the student learning achieved due to
assessment transformations and other influencing factors that had an impact on the re-
sults.

4. Data Analysis, Results, and Discussion

Rethinking assessments presents many challenges, particularly with online delivery
and blended learning environments. One of the recent challenges has been to consider
various ways of safeguarding academic integrity while redesigning assessments [38,40].
In the past, a summative assessment such as a written exam had more chances of preserv-
ing academic integrity. However, such invigilated assessments in MOOC require much
rethinking as detecting any cheating with the current availability of technologies for stu-
dents would be significantly challenging for invigilators and lecturers [41]. Hence, with
the recent prevalence of technology-embraced online learning environments, there has
been much debate about different assessment methods being used as learning assess-
ments. We observed that these education paradigms offered both opportunities and con-
straints on student learning affecting the overall grade achieved by students of the BIT
program under our study. We adopted a DDDM approach to gather data and analyze all
the subjects’ assessments from both teaching perspective as well as student learning per-
spective to establish a more scientific ground for assessment transformations over a period
of five years [42,43]. As reported in the literature [44], we considered the four categories
of influencing factors as prerequisites for a successful implementation of our DDDM ap-
proach in the assessment transformations. These four factors, namely, (1) the assessment
instruments and processes, (2) the role of the teacher, (3) the role of the student, and (4)
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the context of the learning environment, are important for assessment design as they
could influence the data that are used for enhancing student learning.

The initial phase of our study involved reviewing the types of assessment methods
adopted for each subject and the major assessment components that were used to assess
student learning in achieving almost all of the subject learning outcomes. Such assess-
ments of student learning contribute to the overall course grade to a great extent. We iden-
tified several challenges that arose due to the impact of a strict lockdown during the
COVID-19 pandemic restricting the physical distance between the lecturers and the stu-
dents. There were considerable changes in the subject delivery with the necessity of using
technology for all communications apart from teaching and assessing the students. Many
issues due to workload and time management adaptations surfaced with the need to pro-
vide student learning and assessment feedback through online platforms. Some of the
written exam-type summative assessments were replaced by other forms such as team-
based assignments, oral exams, and take-home exams, without compromising on the
learning outcomes based on similar practices reported in the literature [45-49]. In this pa-
per, using a DDDM approach, we focused on the impact of two major types of assessment
methods, namely exam-based and nonexam assessments adopted in BIT subjects of an HE
program undertaken as a case study. We considered subjects that were taught before the
COVID-19 pandemic that were transformed to nonexam subjects and the impact on stu-
dent learning due to the forced adoption of online delivery mode during the COVID-19
pandemic. Further, we considered the impact on student learning with blended learning
environments embarked after the COVID-19 pandemic. Using a DDDM approach, we
studied the effects on student learning and performance before and after the transfor-
mation. We performed an analysis on the overall course grade that reflects the student
learning achieved in each subject during three scenarios: (i) before the COVID-19 pan-
demic with a physical classroom delivery, (ii) during the COVID-19 pandemic with only
an online delivery, and (iii) after the COVID-19 pandemic with a blended delivery. This
section presents the data analysis and results comparing the overall course grades
achieved by the students over a period of five years.

We considered a set of 31 subjects offered in the BIT program under three categories:
(i) exams removed during the COVID-19 pandemic and replaced by major assign-
ments/projects (13 subjects), (ii) subjects that never had exams (4 subjects), and (iii) main-
tained exams (14 subjects). A comparison of average fail rates for all subjects in each of
these three categories over ten semesters was performed, and the results are shown in
Figure 1 over a period of five years from 2018 to 2022. It should be noted that apart from
13 subjects transformed to nonexam subjects, there were only 4 subjects that never had
exams and 14 subjects that always had exams throughout those 5 years. Firstly, we observe
that during the strict lockdown period of the COVID-19 pandemic (2020-2021), all subjects
had lower fail rates. There are a number of reasons attributed to this positive student
learning achievement. During the COVID-19 pandemic, many students lost their jobs and
hence could focus only on studies. Further, with online delivery, a majority of the students
were able to make use of their time effectively with lecturer feedback available through
online platforms more quickly. This showed a good adaptability of the technology by lec-
turers and students adopting a variety of online learning technology platforms and col-
laborative learning software tools. Secondly, we observe that the “Never had exams” cat-
egory showed the least change in the fail rate before, after, and during the COVID-19 pan-
demic. Among the four subjects that never had exams, two were capstone subjects that
traditionally had very low fail rates and high rates of distinctions. Their impact on the
results was quite significant for the category of “Never had exams” and hence showed
low fail rates consistently. Thirdly, we observe that the trend displayed under the category
“Removed exams” show that the fail rate dropped considerably during the COVID-19
pandemic in 2020 and 2021 to as low as 11% but subsequently shot up to 33% in Sem 1,
2022. One of the key reasons for this trend is that students had taken up more part-time
work hours to compensate for the income lost during the COVID-19 lockdown. Since
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online delivery continued in Sem 1, 2022, the majority of the students would join online
classes from their workplace with less attention and focus given to studies. It was a tran-
sition from the COVID-19 pandemic to the postlockdown period. However, in Sem 2, 2022
when blended delivery was introduced and more students were attending classes on cam-
pus, the fail rate started to decrease. Fourthly, we observe that the “Maintained exam”
category had a negative impact after the COVID-19 pandemic. The fail rate became more
than 30% in both semesters of 2022. Further, these observations are confirmed by the re-
sults obtained with the mean marks obtained for the 10 semesters, as shown in Figure 2.
The “Never had exams” category shows better results with higher mean marks achieved
by students than in the other two categories of subjects. However, the mean marks peaked
in Sem 2, 2020 and dropped to their least values in Sem 1, 2022 and rebounded in Sem 2,
2022. The trend was similar in the other two categories too. This motivated us to further
explore the data and analyze them deeper.

Average Fail Rates per Semester

40.00%
35.00%
30.00%
25.00%
20.00%

15.00%
10.00%
0 OB b B
0.00%

Seml Sem2 Seml Sem2 Seml Sem2 Seml Sem2 Seml sem?2
2018 2018 2019 2019 2020 2020 2021 2021 2022 2022

M Removed exam average M Never had exam W Maintained exam

Figure 1. Comparison of fail rate over ten semesters.

Compare Removed Exams, Maintained Exams, Never Had
Exams

80

0
60
50
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30
20
10

0

Seml Sem2 Seml1 Sem2 Sem1 Sem?2 Sem1 Sem?2 Sem1 sem 2
2018 2018 2019 2019 2020 2020 2021 2021 2022 2022
mean mean mean mean mean mean mean mean mean mean
mark mark mark mark mark mark mark mark mark mark

B Removed Exam M maintained exam M Never Had exam

Figure 2. Comparison of mean marks obtained over ten semesters.

The transformation of subjects from exam-based to nonexam assessments was ob-
served as a major change among lecturers and students. Hence, we analyzed the impact
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by studying the student performance pre- and postchange. Figure 3 provides an overview
of fail rates pre- and postchange as well as summarizing 2021 and 2022 separately. We
segregated the data for the period from semester 2 of 2020 when the change occurred to
the end of Sem 1, 2021 from 2022 to investigate any difference in trend and the underlying
factors. One of the reasons for a higher fail rate in those subjects that maintained exams in
2022 was that the student cohort started lacking study skills, as observed by the lecturers.
With more opportunities for students to get help from external resources, and stricter ac-
ademic integrity measures put in place, exams were becoming more challenging for stu-
dents. Lecturers also adapted more effective practices in online assessments based on their
online delivery experiences during the COVID-19 pandemic. Hence, in general, fail rates
for all categories were higher in 2022. In particular, the failure rate for both removed ex-
ams and maintained exams increased substantially in 2022. Both these categories were
clearly affected by factors which overshadowed any effect the change made in the move
to nonexam assessments. The fail rate for the “Never had exam” category remained more
or less the same throughout, as it was dominated by capstone students who were able to
cope with final year projects, which students had always prioritized. The fail rate for both
“Removed exam” and “Maintained exam” categories increased significantly in the period
after the change. Further, in 2022, the failure rate for both these categories increased dra-
matically and in particular for those subjects that maintained exams.

Average fail rate per Specified period

35.00%
30.00%
25.00%
20.00%
15.00%

10.00%
0.00%

Mean Prechange ~ Mean Postchange  Mean Postchange  Mean change 2022
to end 2021

B Removed exam average M Never had exam Maintained exam

Figure 3. Comparison of fail rate before and after the change to nonexam assessments.

Overall, we identified three main factors that impacted student learning in 2022 as
follows:

(i) The removal of a 20 h cap on work for international students onshore;

(if) A higher proportion of new student enrolments since the end of the international
border closure due to the COVID-19 pandemic. Many of these new students were
still offshore due to a slow processing of visas. They had difficulty coping with virtual
classes that did not suit their time zone and could not adapt to the change in the
academic culture and expectations as they were studying from remote locations;

(iif) A high proportion of groups of students from certain overseas countries affected by
the COVID-19 pandemic and other natural disasters such as floods that led to a crisis
situation and mental stress for students onshore and offshore.

The teaching teams had several meetings and focus group discussions to analyze the
data on student performance before the COVID-19 pandemic, during the COVID-19 pan-
demic, and after the COVID-19 pandemic. Various continuous improvements in teaching
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and assessment practices were adopted and the move to nonexam assessments were for-
mulated and reviewed with data analysis of the prechange and postchange investigations.
In particular, the following steps of the DDDM approach were successfully adapted [42]:

1. Share a data-driven practice with all stakeholders such as lecturers, students, admin-
istrators, management, industry partners, and external academics;

2. Adopt a standard data-driven process for making decisions from relevant data
sources;

3. Use a simple data analysis method that captures many perspectives and deeper in-
sights;

4.  Train lecturers on the processes for data-driven teaching;

5. Use the data-driven process to identify learning goals for each assessment of a subject
every semester based on the historical trend in data;

6. Collaboratively discuss student performance data with stakeholders;

7. Make data visible, tangible, and easily accessible;

8. Identify students” individual strengths and weaknesses and plan for suitable inter-
ventions that can be implemented;

9. Educators to commit to using data for an informed decision-making in teaching;

10. Make adjustments in the data-driven process with lessons learned each semester to-
wards improving teaching and student learning.

Once a DDDM approach was embraced, the performance measures could be selected
appropriately. In this case study, the impact of assessment transformation from exam-
based to nonexam assessment over a period of educational changes due to the COVID-19
pandemic were analyzed using measures such as overall fail rate and mean marks that
serve as indicators of overall student learning in the BIT program. This pilot study serves
as a starting point for further investigations into many other perspectives through differ-
ent slicing and dicing of the data and other data-mining methods. It has led to further
future investigations such as considering the impact of changes in assessment with indi-
vidual subjects and by grouping related subjects under a particular major specialization
in BIT. Subsequent to the study, the DDDM approach was useful for the teaching team
and management of the institute to identify five more subjects for a transformation from
exam-based to nonexam assessments. The main outcome of a DDDM approach in educa-
tion would be to continually strive for enhancing teaching practice in order to improve
student learning outcomes. Other student learning measures contributing to long-term
impact such as the progression of graduates into relevant jobs could be studied to make
informed decisions in redesigning the curriculum as part of future ongoing research.

5. Conclusions

It has been a worldwide practice of educators to use student data effectively as they
form the key impetus to improve student learning and academic performance. However,
student academic data collected per se offer limited insight into improving student learn-
ing and classroom practice. A DDDM approach could provide deeper insights to various
stakeholders, in particular for making an informed decision in rethinking teaching and
assessment practices.

This paper studied the impact of formative and summative assessments on student
performance for decision-making to shift from exam-based to nonexam assessments in 13
subjects from a total of 31 subjects offered in an HE program as a case study. A DDDM
approach was adopted in this pilot study to analyze student performance data collected
at the end of each semester for a span of five years. A data analysis on the impact of change
in assessments was performed for three time periods: before, during, and after the
COVID-19 pandemic. Different measures, such as the overall fail rate and overall mean
marks achieved by students as well as lecturer classroom experiences, were used to vali-
date our findings. The ten steps of the DDDM process cycle adopted in this case study
helped the educators in identifying the underlying factors that have influenced student
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learning during a volatile educational environment faced by the institute in the past five
years. In addition, the DDDM approach created evidence for practice and further assisted
in identifying five more subjects for an assessment transformation in the HE program.

Future research directions were also suggested for considering other sources of data
and measures in the pursuit towards improving quality in teaching and student learning
for the HE program undertaken for this study. Online learning experiences during the
COVID-19 pandemic have transformed educational paradigms into more blended learn-
ing offering of programs. We believe that the DDDM process applied in this pilot study
would serve educators well in gaining deeper insights into student data for continuous
improvements in teaching and student assessments. It would also pave the way for mak-
ing more informed decisions in the future towards redesigning the BIT program curricu-
lum and the specialization subjects offered.
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