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Abstract—In this paper, the authors investigated how helpful 

scoring rubrics are in the assessment of the performance of 

students in software requirements engineering education and 

how the use of the tool can lead to the enhancement of students’ 

performance in the design of software requirements artifacts 

and work products. In the study, two instructors employed 

scoring rubrics to assess the cognitive performance of a learner 

(student) in the design of software requirements work 

documents and artifacts. The outcome of the study shows that 

the utilization of scoring rubrics is very supportive in assessing 

software engineering students’ cognitive performance without 

the usual bias associated with other assessment tools. In 

addition, the findings indicated that the employment of scoring 

rubrics also helps in pointing to whether a student is either 

improving or not improving in an iterative or a repeated 

assessment. In sum, it can potentially lead to the enhancement 

of the learning capacity and cognitive performance 

achievements of requirements/software engineering students. 

The study’s findings offer some insights for future investigations 

and will provide benefits to researchers and professionals in 

requirements engineering, software engineering and 

particularly, software engineering and software requirements 

engineering education.        

Index Terms—Engineering Education; Assessing Students’ 

Performance; Scoring Rubrics; Software Requirements. 

I. BACKGROUND 

The outcome of learning squarely depends on the learning 

process and the tools used in the process. The success of 

software engineering education and software requirements 

engineering education efforts can be undermined by a given 

learning process. Therefore, software requirements 

engineering education and software engineering education 

requires a state of the art mechanisms and learning 

apparatuses for positive learning outcomes. Software 

requirements engineering and software engineering students 

are generally obligated as a component of their curriculum to 

learn, design and develop a number of software artifacts and 

work documents. These artifacts are inter alia: list of 

requirements, software requirements specification, use case 

documents, test plan documents, test cases. In addition are 

software requirements models such as activity diagrams, use 

case diagrams, sequence diagrams, collaboration diagrams, 

state diagrams, class diagrams, etc. Achieving these learning 

outcomes poses a challenge to both the instructor and the 

individual learners. The teaching and learning of the design 

and development of software requirements artifacts and work 

products require the realization of both formative and 

summative learning goals and outcomes, which will 

eventually lead to the enhancement of the performance of 

students in software requirements engineering education 

especially in the learning, design, and development of 

requirements artifacts, work products, and models. To keep 

an eye on the performance enhancement progress of students, 

it is needful for assessments (whether teacher-based or 

student-based assessment) to be carried out with simple but 

comprehensive tools/methods that enable such students’ 

performance mentoring and monitoring. Several methods 

exist for assessing the cognitive performance of students (for 

instance, the traditional marking process of achievements 

tests). The drawbacks of some of these tools are that they are 

subjective, could be biased, non-transparent with arbitrary 

grading, are not sufficiently student-focused, are not 

adequately interactive, do not facilitate students’ self-

grading, and do not offer sufficient feedback machinery for 

both learners and their tutors for the enhancement of the 

learning process and outcomes [16][18]. 

The utilization of scoring rubrics in engineering education 

and in higher education, in general, seems to have 

commenced as a result of the deficiencies observed with the 

use of the traditional marking process which has been 

criticized for its rater bias, and uncommon standards/criteria 

[15] [16]. There appears to have been a glide towards the 

employment of scoring rubrics lately (the tool has the 

potential of countering arbitrary grading, subjectivity, and 

offering some transparency in the marking process) [16] [18]. 

In addition, the movement towards the utilization of scoring 

rubrics is also motivated by the desire of students to 

contribute to or be part of the planning and monitoring of their 

progress in line with their teacher expectation [1]. This makes 

the learning process a more student-oriented process and 

activity and also makes the individual learners to be 

personally involved and to fully participate in their learning 

efforts. The use of rubrics offers a self-learning environment 

for students and gives them the opportunity to self-grade 

themselves and personally monitor their individual learning 

progress and achievements. This, if done, gives them self-

esteem, confidence, motivates them to learn and improve 

their positive attitude and commitments towards their 

teachers and the given course of learning [19]. The learner-

centric approach lays emphasis on students’ activity 

engagement hinged towards the achievement of the learners’ 

learning outcomes [22]. The utilization of scoring rubrics 

gingers students’ learning and assessment altogether [3]. 

Furthermore, scoring rubrics enhances the reliability of 

assessments, they also have the capacity of promoting 

learning and enhancing instruction and teaching [7] [8]. The 
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utilization of scoring rubrics offers a good opportunity for 

formative feedback to improve the learning of students and 

also makes needed information available to instructors for the 

purpose of course improvement and enrichment [9]. Prior 

research also shows that rubrics can be employed in 

longitudinally assessing students’ development over time. Its 

adoption encourages and enables instructors and teachers to 

establish alignment between curriculum, course outcomes 

and program outcomes [9]. Rubrics facilitate cross and 

longitudinal comparisons [4] and assess students’ cognitive 

and psycho-motor abilities with their effective capabilities. It 

is also used to judge the sufficiency of learners’ responses to 

performance, achievement and/or aptitude tests [20]. A 

performance assessment requires students to use their 

knowledge and produce something (in the case of 

requirements engineering: artifacts, designs, work products 

and models) [2]. The employment and appropriate 

deployment of scoring rubrics is advised to address 

assessment validity, as the instrument and mechanism 

contribute to the quality of assessments and also facilitates 

valid judgments of complex competencies and abilities [7] 

[8]. In a nutshell, the payback and profits coming from the 

taking up and utilization of scoring rubrics are as follows: 

improved scoring and grading consistency, promotion of 

learning, encouraging and increasing interest in self-learning, 

and the likelihood and prospect of facilitating valid judgment 

of complex competencies devoid of bias [8].         

One of the major aims and goals of learning for engineering 

students (captured in the engineering curriculum) is the 

learning of engineering design [2]. In requirements 

engineering specifically, the design and development of 

requirements artifacts, designs, work products, and models 

are an integral part of the main learning objectives and 

curriculum. The design and development of these artifacts, 

work products, and models, however subjective, implying 

that there are no standard mathematical proofs or any 

conclusive experiment to validate the design processes [2]. 

Scoring rubrics nonetheless offer an objective validation of 

the assessments of these requirements artifacts and models. It 

also offers a common answer and platform for enhancing 

rater reliability [2]. Rubrics can be used in assessing the 

quality of students’ work products and documents (like the 

software requirements specifications, use case descriptions, 

and other software artifacts) [3]. Furthermore, rubrics offer 

flexibility for critical and creative solutions among students 

and also improve grading and scoring consistencies among 

instructors. It assists instructors to evaluate the understanding 

of students as well as their creativity in the production of 

artifacts and other products [14]. Besides, prior research has 

shown that early engagement of students with design aspects 

of their engineering curriculum improve on their 

memorability, retention, and overall success [5] [6] [17]. 

Moreover, assessment is a major issue in any student-centric and 

learner-oriented education. It is, however, a continuous process 

that improves the achievement of students and enhances the 

curriculum [22]. In addition, scoring rubrics assessment is not 

simply learner-centric, it also aims at the performance 

achievement of students [2] [21]. Studies have shown that in 

requirements engineering and software engineering, scoring 

rubrics can be employed in reading (i.e., detecting defects) 

and enhance the quality of requirements work documents, 

designs, models, and software artifacts [10] [11], and that the 

utilization of these scoring rubrics is both effective [12] and 

efficient [13] in finding out or detecting defects/errors in 

requirements artifacts. This notwithstanding, there is, 

however, a lack of sufficient research on the use of scoring 

rubrics in assessing the performance of students in 

requirements engineering education. This research as an 

initial pilot study intended to fill this gap and aims to 

investigate the potential of scoring rubrics in assessing the 

performance of individual learner(s).      

 

II. METHODS 

 

This paper focuses on the assessment of an individual 

student, whose requirements artifacts were assessed by two 

assessors (instructors) who assessed the student’s work 

products and artifacts twice (i.e., in two iterations/rounds) 

using scoring rubrics tools. The scoring rubric is an 

individual-centred and learner-oriented tool and especially 

focuses on individual learning and performance [2] [21] [33]. 

The focus is not on a team of students, but rather on the 

performance of individual students. It can be used on or with 

a group of students, but with a particular eye on or attention 

is given to individual usage and performance. Two types of 

scoring rubrics exist, they include holistic and analytic 

scoring rubrics. Holistic rubrics are more concerned with the 

overall performance rather than the individual steps to get to 

or arrive at the end result. They give attention to the quality 

of wholeness of the final performance of students [32]. 

Holistic rubrics are more appropriate for providing a global 

evaluation of the realization of a benchmark standard at a 

program level [16]. On the other hand, analytic rubrics 

structure the assessment by allowing for the consideration of 

grading of each criterion separately in the construction or 

development of the rubric [16]. The development of the 

criteria for each grade level in the rubric is constructed and 

framed based on a singular property that the 

assessor/instructor can make a separate qualitative evaluation 

about the demonstration of achievement of the criterion 

specified for that property. Analytic rubric works better for 

assessments that are task-specific [16]. In this paper, the type 

of scoring rubrics used for assessment was analytic rubrics. 

A. Construction of Scoring Rubrics  

Scoring rubrics are a two-dimensional Likert-like tool. The 

columns of the scoring rubrics used in this research represent 

a 4-point Likert-type rating scale (for example, (1) Not 

acceptable, (2) Below expectations, (3) Meet expectations, 

(4) Exceeds expectations; A fifth column is added for “not 

applicable”. The rows comprise of the attributes of the given 

artifacts or work product. In some cases, the attributes are 

further defined by criteria. Furthermore, the cells created by 

the intersection of the rows and columns represent a clear 

description of the artifacts’ attributes with respect to the 

corresponding rating scale. Each attribute is scored and the 

scores of all attributes are totalled to form a total score for the 

given artifact. The scores of the scoring rubrics are in 

percentages and they indicate the student’s performance 

level. These scores can also be used to compare students’ 

performances in engineering related tasks and designs.  
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Table 1 
Scoring Rubric Framework 

 

Attributes 
Criteria 

(optional) 

Scale of Score 

Score 1.(Not 
acceptable) 

2.(Below 
expectations) 

3.(Meets 
expectations) 

4. (Exceeds 
expectations) 

N/A(Not 
available) 

Attribute1  … Cell11 Cell12 Cell13 Cell14 … … 

… … Cell21 Cell22 Cell23 Cell24 … … 
… … Cell31 Cell32 Cell33 Cell34 … … 

Attributen … Celln1 Celln2 Celln3 Celln4 … … 

Total Score    (%) 

 
Table 2 

An Example of a Simple Scoring Rubric for Activity Diagram Report 

    

Attributes 

Scale of Score 

Score 1. (Not 

acceptable) 

2.(Below 

expectations) 

3.(Meets 

expectations) 
4. (Exceeds expectations) 

N/A (Not 

available) 

Appropriate symbol 
of representation  

Incorrect notation Some notations 
incorrect or misused 

Correct notations So clear and complete      … … 

Flow of process 

presented 

Unclear or poorly 

designed 

Incomplete or not 

well designed 

Clear and complete So simple and clear. The 

design is understandable 
to all intended readers  

… … 

Total Score    (%) 

This study was carried out in the School of Computing, 

Universiti Utara Malaysia. The Software Engineering sub-

department has over the years been using scoring rubrics in 

assessing the quality of students’ software/requirements 

artifacts and models. But the tool has not been empirically 

validated. This study is part of attempts by the authors to offer 

an empirical validation of the tool. In addition, this study was 

part of the study carried out in developing an e-health 

awareness system [23-30]. After the requirements products 

and artifacts were developed, they were reviewed in two 

rounds by two assessors who pointed to pending issues in the 

artifacts. Each assessor reviewed the requirements artifacts 

and work products separately. After each round of review, the 

requirements artifacts and work products were refined. The 

following research questions guided the study: 1) Does 

scoring rubrics help in assessing the performance of software 

requirements engineering students? 2) Does scoring rubrics 

improve the performance of software requirements students 

in the development of requirements artifacts? 3) Can scoring 

rubrics be used in assessing the performance of software 

requirements/software engineering students? Descriptive 

statistics were used in answering the research questions.  

 

III. RESULTS AND DISCUSSION 

 

The following section presents the findings of the study 

and discusses the results obtained. The first assessor’s 

assessment was based on some selected artifacts, however, as 

can be seen in the two figures (Figures 1 and 2), the 

instructors’/assessors’ assessments produced similar and 

consistent results. Figures 1 and 2 provide answers to the 

three study research questions: 1) Does scoring rubrics help 

in assessing the performance of software requirements 

engineering students? 2) Does scoring rubrics improve the 

performance of software requirements students in the 

development of requirements artifacts? 3) Can scoring rubrics 

be used in assessing the performance of software 

requirements/software engineering students? In Figure 1, 

there is a performance improvement of 4.34% (Figure 1) in 

the assessment of the student’s vision and scope document as 

assessed by the first assessor. However, there was a 

performance improvement of 33.33% (Figure 2) of the same 

artifact when examined by the second assessor (both 

assessments showed improvements in the student’s 

performance). For the software requirements specification, 

there was a percentage improvement of 26.31% (Figure 1) 

and 18.51% (Figure 2) as assessed by the first and second 

assessors respectively. The percentage improvements in the 

assessment of the student’s performance in the other artifacts 

are as follows: test cases (0% (Figure 1), 49.99% (Figure 2)), 

use case specification (9.9% (Figure 2)), list of requirements 

(100% (Figure 2)), test case document (73.91% (Figure 2)), 

use case diagrams (46.67% (Figure 2)), activity diagrams 

(25% (Figure 2)), collaboration diagrams (22.21% (Figure 

2)), and class diagrams (38.33% (Figure 2)). From the results 

presented, it can be observed that the use of scoring rubrics 

produced improvement as assessed by the different assessors. 

The use of scoring rubrics has assisted in assessing the 

performance of the software requirements student in the 

design and development of requirements artifacts. The 

assessments were objectively made and devoid of any bias or 

subjectivity. In addition, there is a consistent student 

percentage performance improvement for all artifacts 

assessed except for the sequence diagrams that had a negative 

performance score (-12.01%, (Figure 2)). However, it appears 

that the examined student performed better in the 

development of textual artifacts more than design oriented 

artifacts (models). Nonetheless, with repeated feedback and 

guide from the rubrics and with repeated assessment, it is 

expected that even in the model design and development, the 

student will ultimately perform exceptionally well. Though 

this case study is an individual scenario, the findings show 

some insight into what may likely be the result if a group or 

team of students is simultaneously assessed using the scoring 

rubric instrument.   
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Figure 1: First assessor’s rubrics assessment 

 
Figure 2: Second assessor’s rubrics assessment 

 

IV. CONCLUSION AND FUTURE WORK 

 

The study investigates how helpful the use of scoring 

rubrics is, in the performance assessment of software 

requirements engineering students and whether its use can 

lead to students’ performance improvement in the 

development of software requirements artifacts and models. 

In the study, scoring rubrics were used by two instructors to 

assess the cognitive performance of a student in the design 

and development of software requirements artifacts. The 

study results indicate that the use of scoring rubrics is very 

helpful in objectively assessing the performance of software 

requirements or software engineering students. Furthermore, 

the results revealed that the use of scoring rubrics can also 

produce a good achievement assessments direction, showing 

whether a student is either improving or not improving in a 

repeat or iterated assessment. In a nutshell, its use leads to the 

performance improvement of students. The results provided 

some insights for further investigation and will be beneficial 

to researchers, requirements engineers, software engineering 

and requirements engineering educators, designers, 

developers, project managers and the entire software 

engineering community.        

Scoring rubrics, as a self-learning and self-grading tool, can 

lead to the performance enhancement of the individual 

student(s). The main thrust of the study was the work of a 

particular student (since scoring rubrics is allowed to be used 

on an individual learner); this nonetheless, is a constraint to 

the study, as its applicability is limited to an individual learner 

as opposed to a group or team of learners. In spite of this, 

however, the study’s outcomes indicated and offered a 

number of useful insights that provoke further investigation 
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and future study. The authors intend as a future work to 

evaluate a set of students in a repeat/replicate investigation. 

The outcomes of this paper will be valuable software 

professionals and the research community. The study 

recommends that students (along with their teachers) should 

be motivated to utilize this instrument as this will assist in 

improving their skills and performance outcomes (and for 

instructors, their teaching outcomes). Therefore, employing 

the use of this tool in the teaching of software engineering and 

software requirements engineering (especially in the design 

and development of artifacts, models, and designs) will 

enable students to not only learn but to critically think and 

reflect, as they solve engineering/ information related 

problems [31]. 
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