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Abstract— The innovative practice full paper presents an 

Assessment mechanism that caters to  diverse students in a Higher 

Education System. Assessment poses challenges in evaluating a 

student in the higher education system.  The students are generally 

from various social, economic, and educational backgrounds. 

Measuring the course outcomes will neither help the student pass 

the course nor help achieve the stated targets by the teacher. This 

paper presents an assessment mechanism that helps attain course 

outcomes based on the diversity of students and their level of 

understanding. The proposed assessment mechanism is 

implemented in an undergraduate course, and the results are 

compared in a detailed and comprehensive manner with the 

traditional outcome-based assessment. It is observed that the 

proposed assessment mechanism is suitable for higher education 

institutes in dealing with various types of students and helps 

improve their performance in a given course.   

Keywords—Assessment, Course outcomes, Diversity, 

Attainment, Expected targets, Higher education. 

I. INTRODUCTION 

The transformation from a teacher-centric to a learner-
centric education system resulted in an outcome-based 
education (OBE) system in line with the Washington Accord 
[1]. In outcome-based education (OBE), the course delivery, 
assessment, and other activities are planned to achieve the 
stated course outcomes or goals. 

The global adoption of outcome-based education can be 
traced back to a significant event in 1989-the establishment of 
the Washington Accord[1] . This landmark agreement was 
designed to promote undergraduate education that aligns with 
OBE principles. Since then, OBE has gained traction and is 
now a standard in many educational institutions, including 
Technical Education Institutes in India that are required to be 
accredited by the National Board of Accreditation (NBA)[2]. 

In general, assessment is more mechanical. There is 
generally no SMART(Specific, Measurable, Achievable, 
Relevant, Time-bound) way to determine whether the student 
has achieved the desired course outcomes. The outcome-based 
education system defines the course outcomes before the 
course is offered. The course instructor specifies the expected 
targets of each outcome based on one's expectations. Based on 
the learning complexity of achieving a given course outcome, 
the instructor may set the expected targets. This may vary from 
one-course outcome to the other. However, it is noted that the 
targets for formative and summative assessment are different. It 
is also noted that the expected targets of each course outcome 

are the same irrespective of their complexity. Giving equal 
weight to all outcomes has several limitations. Firstly, it does 
not help in dealing with the inherent diversity of students in a 
class. Secondly, it impacts the student's performance in 
achieving expected targets in subsequent course outcomes. 
Hence, there is a need for an assessment mechanism that helps 
attain the expected targets of course outcomes and realize the 
learner-centric mechanism. 

This paper addresses the following research questions 

RQ1: What is the role of pre-requisites in understanding a 
course 

RQ2: Whether the expected targets can be the same for all 
outcomes in a given grading scale 

RQ3: Is there any effect of targets achieved from one 
outcome to another in a course 

The above research challenges are addressed by proposing 
an assessment mechanism that aims at holistic student 
evaluation and helps achieve the desired outcomes. 

The paper is organized as follows: Section II presents the 
assessment mechanisms used in the literature. Section III 
presents the proposed assessment methodology that helps 
realize the course outcomes as per the targets planned. Section 
IV presents the results achieved while implementing the 
assessment mechanism in an undergraduate course and 
compares the outcomes achieved with different assessment 
mechanisms for the same course over the years, and Section V 
concludes the paper.  

II. BACKGROUND 

Assessment in the education system documents the 
measurable facets of teaching and learning, including 
knowledge, skills, and ethics. The outcome of the assessment is 
to motivate students and guide the instructor in improving the 
teaching methods and pedagogies. Generally, there are three 
modes of assessment: Diagnostic, Formative, and Summative. 
Diagnostic assessment aims to assess students’ knowledge at the 
start of the course. Formative assessment is a regular evaluation 
process that is carried out while learning the course. This helps 
in assessing the progress of both students and the instructor. 
Summative assessment takes place at the end of the course to 
identify learning capability. 

A wide variety of assessment techniques have been proposed 
in the literature. Krishna et al. [3] stated the role of formative 



assessments and their role in optimizing the student's 
performance. It also suggested adaptable formative strategies for 
assessment. Costa et al. [6] analyzed assessment methods' 
impact on student achievements. It is proposed to consider the 
external factors that influence  academic success. Bloxham et 
al.[7] presented several stages of assessment, which include 
assessment design, preparing students for assessment, marking 
and moderation, and providing feedback. Bryna et al. [8] 
highlighted the need to evolve the assessment mechanisms by 
addressing  modern-day challenges such as technological 
advancements, changing student demographics, and evolving 
learning styles. 

The American Association of School Administrators [4] 
provided insights into the critical aspects of outcome-based 
education, including issues related to defining of the course 
outcomes, and highlighted the need of effective implementation. 
Antonio et.al [10] proposed that there is a need for alternative 
assessment methods  to evaluate a broader range of 
competencies and skills such as critical thinking, problem-
solving, and creativity. The authors emphasize the need for 
pluralism in teaching and assessment that cater to different 
learning styles . 

In [11], assessment metrics are presented to study students' 
perceptions of higher education institutions. The results specify 
a need to upgrade assessment strategies and ensure ethical 
academic practices.  

Costa et al. [12] present a study that analyses the impact of 
assessment methods on students. It is observed that the use of 
laboratories, presentations, and group-based activities has a 
higher impact as compared to other activities. It is also noted that 
socioeconomic, motivation, etc, also impact academic success.  

Loureiro[13] et al. present the results of a study that aims to 
analyze the perceptions of higher education students. Students 
consider the online peer assessment as an appropriate 
assessment strategy that helps develop cognitive, metacognitive, 
and digital skills. 

Davidovitch[14] et al. present a study that analyzes 
knowledge control and evaluation methods and the roles of these 
methods in assessing the knowledge of the students. The study 
recommends using standardized and non-standardized methods 
to ensure effective assessments.  However, the scope of most of 
the studies is confined to holistic assessment in general.  

The National Education Policy -2020 [5] also highlighted the 
need for innovative assessment mechanisms to achieve the 
desired outcomes and to address the diverse class groups. There 
must be a need for an assessment mechanism that truly inspires 
every student to achieve the desired outcomes and enhances the 
teaching-learning process. 

 

III. ASSESSMENT METHODOLOGY FOR HIGHER EDUCATION 

SYSTEM 

There is a need for assessment mechanisms to address the 
student’s diversity and avoid the mechanical way of evaluating 
a student. The proposed Assessment methodology is depicted in 
Figure 1. 

 

Fig. 1. Assessment mechanism for Outcome Based Education. 

 

A. Define course outcomes and assess pr-requisites. 

The instructor defines the course outcomes for a given 
course. The course roster includes the prerequisites.  Students 
who completed the prerequisites are expected to register for the 
course. However, as the students are from different academic 
backgrounds and institutions, it is sometimes difficult to 
understand a particular course. Hence, it is suggested that the 
prerequisites of the students be assessed. 

The first assessment is for the prerequisites. Its purpose is to 
identify students who do not meet the desired targets and must 
take a bridge course. This assessment and remedial process, 
which must be completed before the formal commencement of 
the course offering, is a crucial part of the course planning.  It 
also helps the instructors to know the knowledge of the students 
in the prerequisite courses..  

B. Specify course dependencies and set targets. 

Before starting the course, the course outcomes must be 
prioritized based on the dependencies, if any. For example, if the 
first-course outcome(CO-1) is required to understand the 
second(CO-2), CO-1 has a higher priority than CO-2. 
Furthermore, the expected targets for assessing these course 
outcomes are different. In the above scenario,  CO-1 is required 
to understand CO-2. Hence, the target for assessing CO-1 has to 
be set higher. In a traditional outcome-based education system, 
the set targets are the same for all course outcomes. The targets 
for primary course outcomes should be higher, and advanced 
course outcomes (apply or create) may be lower in an 
undergraduate course.  



Each course outcome is assessed based on the expected 
targets during formative assessment. A remedial mechanism 
must be implemented if the set target is not reached. Even if the 
targets are reached, the students who did not achieve the desired 
target have to be identified and may be asked to take the 
remedial mechanism. This process is repeated for each defined 
course outcome. This mechanism will also help identify slow 
learners.  

As the foundation of learning is possible by making solid 
fundamentals, the targets for such outcomes should be high. The 
advanced course outcomes targets may be less. However, the 
priority of course outcomes will also help in realizing the 
advanced course outcomes.  

The attainment level for each course outcome is determined 
based on the rubrics. These rubrics provide a clear and objective 
framework for evaluating student performance, ensuring a fair 
and consistent assessment process.  

For example, assume that the expected target in one of the 
course outcomes is 80%, i.e., a student is expected to secure 80% 
in the given course outcome.  If 40% of students score above the 
target, the attainment level is set to one (1). Similarly, if 60% of 
students score more than the set target, the attainment level is set 
to two (2), and if 80% of students score more than the target, the 
attainment level is set to three (3). 

 

C. Summative Assessment and Introspection 

The course outcomes for a particular course are evaluated 
during the formative assessment phase. The remedial 
mechanism is executed if the expected target of a particular 
course outcome is not achieved. Once all the formative 
assessments are completed, the summative assessment is 
realized. 

In the summative assessment, all course outcomes are 
assessed generally with a common target. However, in an 
autonomous degree-awarding institution, the institution's unique 
approach to education is reflected in the varied targets for the 
outcomes, similar to formative assessments.  Attainment levels 
verify the overall assessment of course outcomes and program 
outcomes. The desired attainment level of total assessment, both 
formative and summative, is arrived. If the desired attainment 
level is not reached, then introspection is done to identify the 
gaps in pedagogy, and the suggested improvements are 
documented. The changes to the curriculum and the course 
outcomes are also the outcomes of the introspection phase. 

IV. RESULTS AND ANALYSIS 

The proposed assessment methodology was used in 
Software Engineering course offered to undergraduate students 
in 2023. The impact of the same is compared with the same 
course offerred in previous year (2022).  

A. Assessment of Software Engineering Course 

Software Engineering course is offered to undergraduate 
students. The six-course outcomes are specified in the course 
roster (for the year 2023) as given below: 

CO-1: Explain software development models (Understand) 

CO-2: Apply requirements engineering to software systems 
(Apply) 

CO-3: Describe Software Architectures (Understand) 

CO-4: Apply object-oriented paradigm to design software 
systems (Apply) 

CO-5: Apply structured paradigm to design software 
systems (Apply) 

CO-6: Apply testing mechanisms to test software systems 
(Apply) 

It is expected that, as a prerequisite, the student should have 

completed a programming course at any level. An 

evaluation assesses the students' basic programming 

knowledge in 2023. Out of 32 students who registered for the 

course, it is noted that three students could not meet the set 

targets. To ensure their success, they were provided with the 

opportunity to take a bridge course on an online platform within 

two weeks. This effective intervention helps address the 

diverse group of students and ensures they start the course on 

an equal footing.  

 

When offered in 2021 and 2022, the same course had few 

students who could not  pass. Upon assessing the prerequisites, 

it was found that the same students could not reach the desired 

targets and were asked to take a bridge course. It is observed 

that an assessment of the prerequisite is required before taking 

a course, and an appropriate bridge course, as demonstrated by 

the students' improved understanding, is instrumental in 

helping the students grasp the course material.  

 

To answer RQ1: The prerequisites are required to understand 

and help students complete the course. Furthermore, it helps in 

dealing with the diversity of the students.  

 

The course outcomes are arranged as per the priority. It was 

decided that CO-1 of the Software Engineering course is of 

higher priority as it deals with the fundamentals of the course. 

The assessment of the CO-1 sample is depicted in Table 1.  

TABLE I.  ASSESSMENT OF CO-1  

Enrollment number 
Marks Secured 

(Max:20) 

101 15 

102 16 

103 13 

104 17 

105 17 

106 12 

107 19 

108 18 

109 16 

110 11 



As CO-1 is a vital course outcome, a student needs to 
perform better in CO-1 to realize other outcomes. The desired 
targets are set high (70%).for CO-1. The attainment level for 
CO-1 for a 2023 batch is specified in Table II. 

TABLE II.  ATTAINMENT LEVELS 

Attainment 

Level 
Criteria 

1 
40% of the students scoring more 

than the target 

2 
60% of the students scoring more 

than the target 

3 
80% of the students scoring more 

than the target 

 

As an instructor, one desires to achieve at least attainment 
level 2. However, for primary course outcomes, attainment level 
3 is desired.  

With a desired target of 70% for CO-1, it's evident from 
Table I that 70% of students have achieved this. The attainment 
level is 2 for CO-1 in this case. However, students with 
enrollment numbers 103, 106, and 110 have not met this target. 
It's crucial to recommend a remedial class for them, and as it's a 
formative assessment, another evaluation should be conducted 
to gauge their performance.  

The CO-2 was then assessed with a desired target of 65%. 
The results of a sample of 10 students with performance in CO-
1 and CO-2 are specified in Table III. 

  

TABLE III.  ASSESSMENT OF CO-1 AND CO-2 (2023) 

Enrollment number 

CO-1 CO-2 

Marks Secured 

(Max:20) 

Marks Secured 

(Max:20) 

101 15 18 

102 16 17 

103 13 16 

104 17 17 

105 17 18 

106 12 15 

107 19 18 

108 18 18 

109 16 11 

110 11 14 

Attainment Level 2 3 

 

It is observed that 90% of the students have achieved more 
than the target (60%) in CO-2, thereby achieving attainment 
level 3. It was observed that the student’s performance  
improved from CO-1 to CO-2.  This also concludes that, as 
opposed to the traditional outcome-based assessment, the targets 
of each outcome cannot be the same. 

 

B. Assessment of SE-2022 course 

 

The outcome-based assessment was also adopted earlier in 
the SE-2022 course. However, the targets were the same for all 
course outcomes, which is 50%, and accordingly, the attainment 
levels were computed. The sample of ten students for CO-1 to 
CO-3 is given in Table IV. 

TABLE IV.  ASSESSMENT OF CO-1, CO-2 AND CO-3 (SE-2022) 

Enrollment 

number 

CO-1 CO-2 CO-3 

Marks Secured 

(Max:20) 

Marks 

Secured 

(Max:20) 

Marks 

Secured 

(Max:20) 

401 12 14 12 

402 10 10 11 

403 11 10 8 

404 9 7 8 

405 10 9 7 

406 8 7 7 

407 10 9 12 

408 11 10 11 

409 10 12 9 

410 13 14 10 

Attainment 

Level 
3 

2 1 

 

As the set target is the same (50%) for all outcomes, there is 
an effect on student’s performance in other outcomes, though 
the attainment level is high (Table IV). 

To answer RQ2: The set targets should differ for all course 
outcomes. The primary course outcomes require high targets as 
they represent the fundamentals of the course. It is also noted 
that computing only the attainment level, based on the same 
target of 50% is misleading. It shows greater attainment but does 
not contribute to holistic course assessment. 

Furthermore, when we compare Table III and Table IV, it is 
clear that as more emphasis is given to the initial course 
outcomes, which are the foundational concepts and skills that 
students need to master at the beginning of the course, there is 
an effect on the other outcomes. 

To answer RQ3: If tthe targets for primary outcomes are 
high, and a student cannot achieve the desired target, a proper 
remedial mechanism is implemented. It is observed that the 
performance in subsequent outcomes attainment has generally 
improved. 

C. Summative Assessment 

 Summative Assessment includes the evaluation of 

students for all course outcomes. The final attainment of the 

course is compared with the desired attainment level of each 

course outcome; wherever the attainment is not reached, 

necessary steps and suggestions are taken through feedback and 

self-appraisal to improve the course in the next offering. The  



outcome will also help identify whether there is a need for 

modification in the course outcomes.  

 

D. Threats to validity 

  

 

The proposed assessment mechanism was tested in several 

courses, with an enrollment ranging from 35 to 60. The 

diversity of students was also analyzed based on their traits, and 

it is observed that the proposed mechanism of assessment is 

well-suited for a diverse group. Importantly, the varied targets 

for each outcome continue to be effective even for a larger 

population, reinforcing the potential of the mechanism. 

      The desired targets of all outcomes are the same as in the 

existing outcome-based assessment. However, this shows a 

higher level of attainment of course outcomes, but more is 

needed to ensure that the primary outcomes that deal with the 

fundamentals of a core are made strong. Furthermore, in the 

traditional outcome-based assessment, the dependency between 

one-course outcome and another course outcome must be 

ascertained.  

V. CONCLUSION 

The outcome-based education system is being 
implemented across the globe. However, assessment 
mechanisms still need to improve in assessing students from 
various economic and social backgrounds who have studied at 
different institutes. This paper proposes an assessment 
mechanism that helps deal with diverse students by adding a 
prerequisite assessment stage. This helps identify the need for 
bridge courses for weaker students. Unlike traditional outcome-
based assessment, it is proposed that the targets for primary 
course outcomes should be higher. This helps the students 
perform better in subsequent course outcomes, which are 
observed by comparing the same course offerings in different 
years.  

If adopted globally, this mechanism helps achieve a 
standard assessment method and facilitates the seamless 
transfer of students from one institute to another. The proposed 
assessment mechanism will be suitable for implementing the 
National Education Policy -2020 in India, which implements 
multiple entry, multiple exit, and credit transfers across 
institutes.  
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