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Abstract  Assessment is vital to the education process. 
However, concerns exist regarding assessment types and 
how they can be helpful in students’ learning. Summative 
assessments are used as a measure to evaluate what 
students have learned at the end of the unit. The time 
invested in providing feedback on summative assessments 
does not help much to improve students’ learning. 
Receiving ongoing feedback is known to be very helpful 
and beneficial for students’ learning. Summative 
assessments are specifically amalgamated into the unit 
design as they are graded and are used to measure the 
success of students in the unit; however, the status of how 
universities are using formative assessments to support 
students’ learning and if they are specifically assimilated 
into a unit design is still not very clear. Academics choose 
to provide feedback to students in different ways; however, 
it is also important that students get systematic feedback in 
the form of formative assessments that will help enhance 
their learning. As learning programming is considered one 
of the challenging units for students, this paper explores 
how Australian universities have assimilated formative 
assessments in the design of programming units at the 
undergraduate level. This will lay the groundwork for 
making formative evaluation necessary, so that they can be 
clearly incorporated in the unit outline, establishing a 
positive culture of continual feedback and learning. 

Keywords  Formative Assessment, Summative 
Assessment, Higher Education, Student Learning, 
Feedback 

1. Introduction
In the higher education sector, educators have frequently 

discussed and raised concerns about the disconnect 
between student evaluation and learning. Academic 
success is not only about getting high grades, but also the 
successful achievement of the learning process and gaining 
subject knowledge resulting in getting high grades and a 
measure of success for students [1]. Receiving high grades 
is a result of continuous activities to achieve the result and 
not an activity by itself. Assessments are assessed and 
grades are awarded which signifies that a particular 
learning objective has been met as assessments are built on 
assessing learning objectives. However, it is also important 
to consider which assessment type adds value and 
enhances students’ learning capabilities to be lifelong 
learners. Formative assessments have been known to help 
twofold, one by addressing student needs, and second by 
raising levels of student achievement [2]. 

Constructive and in-time feedback enhances student 
learning and aids in constructivism development. 
Constructivism development focuses on learners 
constructing knowledge rather than passively taking 
information. Actively involving students in developing and 
constructing knowledge is a very challenging task. 
However, it is also a highly valuable and effective 
approach to learning. When students are actively engaged 
in the learning process, they become more motivated, 
develop critical thinking skills, and retain information 
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better. The process of teaching and learning is usually 
divided into three parts: lectures, tutorials/workshops, and 
assessments. Usually, lectures are designed to deliver the 
content passively to students. It has been reported that not 
many lectures are designed and delivered to actively 
engage students in a classroom [3]. The organization of 
tutorials/workshops is where students are asked to apply 
knowledge taught in the lectures, and assessments are the 
measures of knowledge gained during the lectures and 
tutorials. Mostly the visible assessments are summative. 
The main question in this process of learning and teaching 
is “How a student has gained the knowledge on which their 
success is measured”. Knowledge is taught to them, and 
then they are required to apply the knowledge taught and 
possibly not gained, and then they are asked to complete an 
assessment, on which their success is measured. The active 
engagement of asking questions and getting continuous 
feedback which will help students gain the required 
knowledge is missing from this process and inhibits 
students from meeting goals for lifelong learning. As our 
classroom consists of different cohorts of students, the 
education system should be developed to cater to the needs 
of the diverse background of students within a classroom. 

A lack of connection between assessment and evaluation 
as a measure of success and learning & teaching needs 
investigation, and a critical review of how formative 
assessments are used within the higher education system. 
Summative assessments are designed for grades to be 
awarded and have always been viewed as a means of 
evaluating students, instead of assisting them in learning 
[4]. 

The assessment design for programming units requires 
investigation because it plays a crucial role in ensuring that 
students are effectively learning and mastering the 
concepts and skills related to programming [5, 6, 7]. 
Assessment design should include a variety of methods to 
ensure students are receiving continuous feedback on their 
learning and are progressing well in their unit which will 
lead to their success [8]. Assessment design is also 
important to uphold academic integrity in the era of 
moving to online assessments [9]. Generative-AI, the 
Large Language Model has also placed a lot of pressure on 
academia to address academic integrity [10]. The 
development of creative teaching strategies and a transition 
from lecturer-centered to student-centered learning is 
reported to improve the programming abilities of students 
and reduce academic misconduct [11]. 

Formative feedback is an important part of learning. And 
it is known to be specific, relevant, timely, individual, 
manageable, motivating, and directly related to gaining 
knowledge which is applied in a meaningful way to work 
on graded assessments. The current learning needs of 
students from different backgrounds have forced the need 
for developing more engaging assessments and feedback 
practices. Assessments are indicators of students’ learning 
and enable adapting an educational environment in 
response to student achievements by acting as a source to 

figure out if a set of instructional activities has resulted in 
the intended learning outcomes [12]. Advocating a shift in 
the assessment culture that incorporates active learning is 
important rather than focusing solely on measure students’ 
performance. Engaging assessments provide information 
about where individuals are in their learning and inform 
academics in planning and delivering progressive learning 
opportunities and give control to students as to what they 
know, what they need to know, and what they can do. 
Assessment acts as the core component for effective 
learning in higher education, and teaching and learning 
need to be assessment-centered opening opportunities for 
learners to demonstrate their developing abilities and 
receive support to enhance their learning [13]. 

An enhancement to the assessment design to serve as a 
powerful tool to engage, include and retain students 
remains a challenge. Assessment design seems to have 
positive and negative impacts on student’s choice of 
learning [14]. The literature presents a significant amount 
of work on the use of a number of different assessment 
designs which impact students’ choice of learning such as 
imaginative assessments, inclusive assessments, 
summative assessments, competitive assessments, and 
ipsative assessments that can also be engaging and 
convincing [12]. Competitive, ipsative, imaginative and 
inclusive assessments focus on continually assessing 
student learning with constant feedback provided to 
students and giving them considerable room for 
improvement. However, feedback provided on summative 
assessments can sometimes be too late for remedial benefit 
as they closely relate to a piece of work done which is then 
a completed event. This results in not fulfilling the basic 
purpose of the feedback provided as students are not 
utilizing it to an extent where it should have been utilized. 
This brings another concern for academics by devising new 
ways to engage students to attend to the feedback. 

There is a need to address beneficial changes in the 
instruction with respect to assessing student performance 
unlike the summative assessment which is generally taken 
after a period of instruction and makes a judgment about 
the learning that has already occurred. Based on the 
arguments from the literature on formative assessment, 
active student involvement in assessment design and 
practice is very crucial. Assessments can be reformed as 
formative assessments only when the information on the 
student learning is applied to transform teaching and 
learning to meet student needs. Feedback as a part of 
formative assessment helps learners to identify the gaps 
between their goals and the current learning. This attribute 
of formative assessment supports the likelihood of all 
students being able to learn at high levels. Considering the 
fact of student involvement, learners play a significant role 
in self-evaluation. The types of assessment used in 
programming units need to be investigated. This paper 
reports on how Australian universities have assimilated 
formative assessments in the design of programming units 
at the undergraduate level which can further lay the 
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groundwork for making formative evaluation necessary, so 
that they can be clearly incorporated in the unit outline, 
establishing a positive culture of continual feedback and 
learning. 

2. Literature Review 
The formative assessments are considered to be one of 

the robust tools for the teacher to encourage student 
achievements as they greatly assist in identifying student 
understanding, act as an effective intervention strategy for 
struggling students and help students track their own 
progress [15]. Nevertheless, a significant amount of work 
is required to understand the effects of formative 
assessment on self-regulated learning [16] and this requires 
exploring the relation between judgment through formative 
assessment practices and self-regulated learning. 
Formative assessment has gained a lot of attention in recent 
years due to its emphasis on fostering student learning 
rather than merely evaluating performance levels after the 
term “Formative Assessment” was coined [17]. This is due, 
firstly, to teachers' roles in providing assessments and 
prompt feedback that give students a chance to improve 
their performance and be able to evaluate their own work, 
and, secondly, to student involvement. Feedback is viewed 
as a key component in educational settings for positively 
influencing motivation and curiosity [18, 19]. 

Summative assessment results can be used formatively 
[20]; however, it is less common to find it practiced 
systematically [21]. Summative assessments are used to 
measure and grade students on what they have learned but 
does not likely to contribute to the learning process of 
students. On the other side, formative assessment which 
helps in the ongoing learning process of students does not 
have a well-defined set of artifacts and practices employed 
at higher education institutions [22]. The primary purpose 
of summative assessment is “Assessment of Learning”, 
whereas the primary purpose of formative assessment is 
“Assessment for Learning” [22]. Formative assessment 
helps student learn and summative assessment is judging 
what students have learnt. Feedback to help students learn 
will have a greater impact on student’s success rather than 
feedback on what students have learnt. “Assessment as 
Learning” focuses on the nature of the integration of 
assessment and learning [23]. 

Receiving feedback improves learning outcomes 
compared to not receiving any at all or receiving it after the 
event has been completed. Additionally, it has been found 
that peer feedback is as effective-if not more so-than 
teacher feedback in terms of improving learning outcomes. 
Peer feedback communicates an individual’s opinion of the 
value, quality, or effectiveness of peers’ learning results 
[19]. Hatziapostolou and Paraskakis [24], have 
recommended that a student’s online learning environment 
should include a reliable feedback communication method 
and have provided an Online Feedback System (OFES), a 

web-based tool for the provision of formative feedback.  
According to Narciss & Huth [18], assessment feedback 

is a crucial technique for encouraging active learning in the 
classroom. However, it has been observed that academics 
continue to rely on the conventional paper-based final 
exam to assess students' knowledge and understanding, in 
spite of numerous studies based on assessment procedures 
intended to enhance learning. According to the authors, 
this is due to a lack of understanding of various assessment 
methods and how they affect learning in the higher 
education sector. 

Various aspects of the assessment have been discussed 
by Jongsma et al. [25], and it includes assessment context, 
self-regulatory marking standards, and scoring procedures. 
The clarity of the assessment criteria depends on the 
methodical rubric-based scoring and peer assessment 
provided to students. Engaging students can have a positive 
influence on their peers, which can help in self-regulation, 
rationale and self-perception to boost their confidence in 
learning. Many formative practices can be used to increase 
student confidence such as evaluative judgment. The focus 
is to advance students’ capability to assess their own work 
which places them on self-learning [12]. 

Burkhardt and Swan [26] have mentioned that in 
mathematics the assessment demands step-by-step scoring 
systems though it is hard to assess but crucial for students 
to engage in learning activities. One of the examples is 
point-based scoring which is a traditional approach and is 
used for step-by-step marking and to check the accuracy of 
the method used. Another approach is criterion-based 
scoring where a level is based on pre-defined descriptors 
which converts the level to a subjective numerical score. 
Rubric-based scoring on the other hand preserves the 
integrated element of criterion-based scoring but different 
elements are considered to check the performance at 
different levels. The feedback can be provided at each step 
of marking, but again the feedback comes after the scores 
that have been awarded to students and restricts students 
from integrating the provided feedback. 

Digital technologies have transformed society; however, 
assessment design might not have kept pace with the 
digital world. Educational technologies tend to reproduce 
established academic practices [27]. The fundamentals of 
assessment design appear to remain constant [28] although 
there are new means of implementation such as leaning 
management systems. Digital technologies such as iPad, 
mobile devices, have been proven to enhance students’ 
learning and teachers are essential to the construction of 
effective formative learning processes [29]. 

Slade et al. [30] suggest that during covid, the 
assessment practices did not change from offline to online 
and there is a need to connect assessment and feedback 
practice designs. Educational technology assists in 
assessment design to make it “contemporary and 
innovative” [31, 32, 35]. However, pedagogy comes before 
technology and only using technology will not be a 
complete solution and we must take into account the 
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intricate social realities of educational practices [33, 34]. 
According to Bayne [37], educational technologies are 
“often defined in instrumental or essentialist terms which 
either subordinate social practices to technology or 
subordinate technology to social practice”. The use of 
digital technology in the educational space cannot be 
ignored by assessment designers or assessment researchers 
at the same time. Technology advancements certainly 
make it possible for assessment designs to operate in ways 
that weren't previously possible. 

Sambell [2] claims that there is a broad understanding of 
the need for assessments that are centred on promoting and 
enhancing student learning, or “assessment for learning” 
approaches. One of the key components of the assessment 
process that has the greatest impact on increasing student 
engagement is the student-centric evaluation that includes 
timely feedback for improvement. The use of constructive 
criticism, including technology-enabled commenting and 
the usage of pod-cases and audio-feedback, has been added 
as a result of the UK National Student Survey and reported 
by Sambell [12]. The report emphasizes the need to rethink 
assessment and feedback in order to improve learners’ 
ability to keep track of their own work. 

The Assessment Design Decision Framework extends 
efforts to support assessment design with a pressing need 
to develop more inclusive assessment practices [36] which 
relates to the participation and involvement of diverse 
learners and the requirement for assessment to adopt a 
more proactive approach for student participation and 
success. The authors have stressed the need for timely 
feedback to refine student work. The seven key areas that 
contribute to the participation and success of a learner are: 
assessment design, opportunities for learning, assessment 
processes, assessment timing, work schedules of students, 
assessment instructions and assessment extensions. 
Feedback processes open a significant opportunity to 
improve student inclusion for those learner groups that lack 
confidence or are not familiar with the assessment task 
specifications. Students do require variable approaches to 
assessments based on their needs. 

According to Ahea et al. [38] providing feedback 
includes (a) teacher knowledge and enthusiasm, (b) 
encouraging activities, (c) assessments that encourage 
learning, (d) effective teacher-student interactions, and (e) 
effective feedback. Summative feedback is known to be 
less effective than formative feedback (given during the 
task work cycle), as it is given at the conclusion of an 
exercise, chiefly because summative feedback produces 
less “enhancing of future learning” [38, p. 66]. 

According to Hattie [40], in order for the learning to take 
place, three key self-reflective questions must be addressed 
through feedback. These inquiries concern the ideas of 
where I'm going (feed-up), how I'm going (feed-back), and 
where to go from here (feed-forward). 
• Where am I going? This step involves determining the 

learning objectives to be accomplished. Setting up clear 
objectives and purposes for learning aids students in 

performing well and developing necessary abilities. 
• How are you doing? This step involves tracking how 

far the learner has come in reaching the objective. 
Feedback includes details on a student's progress 
towards the learning objective as well as 
recommendations for potential next steps. In this stage, 
consistent descriptive input may be more beneficial 
than brief evaluative feedback. 

• Where to Next?: By defining the tasks required to 
advance, this step aims to tell the learner about the next 
step to attain the goal. The solution to this last query 
teaches the student how to use self-regulation to bridge 
the knowledge gap between their present understanding 
and the desired goal. 

Assessment includes all activities such as teacher 
observation, classroom discussion, analysis of student 
work etc. that can be used diagnostically to alter teaching 
and learning [40]. assessments allowing teachers to make 
such changes are formative leading to improved student 
success. There is much research that suggests that when 
students receive feedback as part of formative assessment, 
it aids them in identifying gaps that may exist between their 
desired goal and their current knowledge, understanding, 
or skill and directs them towards taking the necessary steps 
to reach their goal by providing detailed specific feedback 
on their mistakes and suggestions for improvement [41, 42]. 
This emphasizes the need to have formative assessments 
allowing students to improve with their own efforts. 
Students can be actively involved by being asked to discuss 
their ideas in small groups and then present them to larger 
groups (think-pair-share), voting for the best responses, 
writing down the answers, and reading a couple out loud. 
Similar methods for testing student comprehension include 
asking them to write down their understanding of 
vocabulary or concepts both before and after instruction, 
asking them to summarise the main points of a lecture or 
discussion, having them answer a few questions at the end 
of the lesson and checking their work, interviewing them 
about their reasoning as they work through problems, and 
giving them short in-class writing assignments. 

For reaching important learning objectives, feedback 
can be given at several levels, including task, process, 
self-regulation, and self-level [39, 42]. Feedback at the task 
level is targeted at task accuracy and may include 
suggestions for the learner to get the right knowledge, like 
“You should provide more information about the source 
code”. When learners have a basic comprehension of the 
job but have misunderstood it, it is more effective. 
Feedback at the process level focuses on the steps taken to 
complete the goal, for example, “This answer will make 
more sense if you could detail all the techniques, we 
discussed previously in lecture A”. It is more effective than 
task feedback and encourages deeper learning and mastery 
of tasks. The Self-Regulation type of feedback aims at 
enhancing the self-regulation strategies of the learners. It 
helps in directing their attention by contributing more 
effort and commitment to further engagement. One of the 
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examples for such feedback can be “You already have a 
theoretical understanding of this concept. Apply this 
theoretical understanding to the case study step by step”. 
Self-feedback such as “You have done great”, “That was 
an amazing response”, and “Well done”, are unrelated to 
performance and considered to be least effective and less 
powerful [39]. 

3. Programming Assessments at 
Australian Universities 

This study, carried out from June 2022 to November 
2022, aims to investigate the assessment methods 
employed in undergraduate programming courses across 
Australian universities. The data for the study is sourced 
from the publicly available websites of these universities. 
The investigating team collated all the unit outlines of 
undergraduate programming units offered at Australian 
universities available on the public website. The unit 
outline has listing, and weighting of all mandatory 
assessment types used in the undergraduate programming 

units. 41 Australian universities’ public websites were 
sourced to collect the data. The investigating team 
collected data on 68 programming units taught at 36 
universities across Australia. Two universities do not have 
computing courses and three universities gave no public 
access to their unit outlines as shown in Table 1.  

Figure 1 presents the units that have a maximum of three 
assessments. The assessment types are also incorporated in 
the figure represented by different color codes. Figure 2 
presents the units that have 4-7 assessments and the 
assessment types in different color codes. Figure 3 shows 
the units that have formative assessments listed in the unit 
outline. The assessment types listed are sourced from the 
unit outlines, and are weekly assessments, portfolios, 
quizzes, practical assessments, individual assessments, 
mid-term exams (MTE), group assessments, final exams, 
reports, and presentations. Altogether there are ten types of 
assessments identified that are currently used for assessing 
students learning in programming units at Australian 
universities.  

Table 1.  Programming unit outline on the public websites 

Universities: 41 Australian Universities 

Information available on the public websites: 
36 universities 

Information not available on the public 
websites: 3 universities No computing unit taught: 2 universities.  

Unit selected: Programming unit 

68 Programming units in total 

 

Figure 1.  Units with a limit of THREE assessments 
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Figure 2.  Units that have four – seven assessments 

 

Figure 3.  Units that have formative assessments 

22 programming units have weekly assessments of low 
weightage providing weekly feedback to students on their 
progress. 6 programming units use portfolio-based 
assessments and 2 out of these 6 use only portfolios. 
Portfolios are the combination of formative and summative 
assessments and serve as a compilation of student work 
meant to show progress over time. Portfolios allow for 
adapting reflective teaching practices. As suggested by 
Biggs [44] portfolio assessment motivate students to use 
deep approaches to learning and is strongly recommended 
as a means of achieving constructive alignment in 
programming units [45]. 

16 programming units have quizzes embedded in their 
design ranging from 1 to 4 quizzes during the study term. 
Quizzes are generally low stake assessments and motivate 
students to study regularly and to identify and take 

ownership of their own knowledge gaps. This helps 
students revise the content without making them realize it. 
Salas-Morera, Arauzo-Azofra, and García-Hernández [46] 
have examined the impact of online quizzes as a teaching 
and assessing tool. Teachers are also able to identify the 
main weaknesses of students while looking into the 
answers that students have provided by attempting quizzes 
and adjust their classroom teaching accordingly to reflect 
the weak points helping students to learn.  

20 programming units have practical assessments 
ranging from 1-2 assessments during the study term. 6 
programming units have one MTE, and 19 programming 
units have one final exam. The least used assessment type 
is MTE, and the most widely used assessment type is 
individual assessments (66/68). The individual 
assessments are high stake assessments and possess the 
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risk of students getting stressed out resulting in finding 
programming complex [47]. 

There is no fixed number of assessments to assess 
students and differ from one university to another. Most of 
the universities have 4 assessments, and only one 
university has 8 assessments. Black and William [42] have 
suggested that frequent short tests are better than 
infrequent long ones. Another analysis [43] encompasses 
both student perceptions and their involvement in 
self-assessment, as well as an examination of teaching 
strategies and formative techniques integrated within 
systemic approaches like mastery learning. Most 
programming units have a combination of two or more 
types of assessments. There are 4 programming units that 
have only one type of assessment and these are either 
individual assessment, or portfolio-based assessment. 
Portfolios are collections of student work, that can be 
utilized in a formative manner if students and teachers 
discuss the portfolio items and track improvement with 
time and practice [47] and allow students to receive 
feedback in time to support their learning and improve their 
grades fulfilling the intended learning outcomes [48].  

The results indicate that summative assessments are 
largely used in the unit structure for achieving the learning 
outcomes and the use of formative assessments is 
comparatively very low as highlighted and written in the 
unit outline. There are only 5 programming units out of 68 
and that makes only 7.3% that have written formative 
assessments in the unit outline. 

While it is apparent that there are formative assessments 
used in the unit design, however, the percentage of its use 
is very low as depicted by the unit outline, and most of the 
assessments are summative assessments. Some of the 
summative assessments do include some portions of 
formative assessments such as portfolios-based 
assessments and MTEs. Feedback on time is an important 
element to improve learning in programming units. 

4. Discussion 
Programming has a reputation for being one of the most 

difficult disciplines to master [49]. A variety of factors, 
such as students’ past knowledge and attitudes, teaching 
and learning strategies, and social context, might cause 
learning challenges in computer programming [50, 51]. 
Additionally, it was mentioned that inadequate 
problem-solving skills, a limited mathematical foundation, 
and intricate programming queries introduced by 
instructors, which surpass the cognitive development of 
students, contribute to subpar performance in 
programming coursework. 

Souza et al. [52], have provided a systematic literature 
review of assessment tools for programming assignments. 
In computing education research, constructivism is one of 
the most widely used learning theories which emphasizes 
how people learn [53]. Constructivism and formative 

assessment are closely related, as both strategies 
emphasize the importance of active learning and reflection. 
Constructivism posits that knowledge is constructed 
through experience and reflection, while formative 
assessments provide feedback that helps students better 
understand a topic or concept on a regular basis. While 
working on formative assessments students are not stressed 
about their grades but are working on concepts they need to 
learn. Formative assessments also help teachers better 
understand their students’ understanding of a subject, 
which can be used to inform instruction and modify lesson 
plans as needed. By combining constructivism and 
formative assessment, teachers can create an environment 
of active learning that encourages students to be engaged in 
their own learning and to reflect on their experiences. 

The main goal of quizzes is to motivate students to 
consistently and efficiently study in accordance with the 
needs of each unit. It has been highly beneficial to 
incorporate quizzes with other educational activities in a 
teaching technique. Students are appreciative of receiving 
constant feedback and quiz plays this role very well 
keeping students engaged with the learning resources, 
enhancing their participation in the activities, and 
significantly improving their academic achievements.  

Academic misconduct in programming assessments is a 
widespread issue and takes a different form. Academic 
misconduct in programming is not the same as textual 
essays as there is no standard way for referencing re-used 
code [54]. Designing programming assignments takes lots 
of efforts and time of academics and many academics 
re-use the same assessment over the semesters [55] 
increasing the opportunity for students to fall into the trap 
to indulge in academic misconduct. However, Simon [56] 
has suggested ways to re-use and design programming 
assessments that are difficult to plagiarize “in such a way 
that it retains most of its positive features but looks 
substantially different to the students”. Summative 
Assessments evaluate students’ learning performance in 
comparison with some pre-set standards with high scores 
and open more space for academic misconduct as they 
focus on submission for once as evidence of students’ 
efforts in completing the tasks and not emphasizing the 
learning process [57]. 

With the move to online assessments, plagiarism issues 
have increased forcing universities to devise new ways to 
help students learn [58]. It is increasingly evident that 
plagiarism has become a well-known global issue for the 
academic world in computing units [59, 60] and has 
increased with the move to online assessments [58]. 
Artificial Intelligence (AI)-based code generators such as 
OpenAI Codex, Tabnine, and ChatGPT-4, based on the 
large language models can generate high-quality code. 
There are GPT detector tools that can suggest if the text has 
been generated using AI tools. Albeit it can be ditched if 
the chatGPT-3 is asked to make it more personal.  

According to our analysis, 27% of programming units 
across 36 universities are using final exams, 8.8% use 
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MTE, 32% use weekly submission and 10% use 
portfolio-based assessments. Formative assessments are 
underrepresented in programming units even though 
recognised as being important in learning [41, 42]. Final 
exams are means to assess the learning objectives of a unit 
and do not help contribute towards constructing the 
required knowledge, offering students no opportunity to 
learn from any errors they might make. It is assessed on 
what has already been learnt. There is a significant 
argument that computer programming is a skill that needs 
to be acquired and cannot be fairly evaluated by an exam. 
MTE serves a multi-purpose tool to gauge students’ 
understanding of the unit material and pinpoint areas that 
require improvement during the term and serve as a type of 
formative evaluation. The use of MTE as a formative 
assessment that affects final grades is also possible. 
Computing students have reported wanting more exams in 
programming units to reduce anxiety and increase 
confidence and motivation to study [61, 63]. Formative 
assessments assist in monitoring students along watching 
the progress of students on a continuous basis, instead of 
only providing results to the graded assessments [48]. 
Continuous feedback in the form of formative assessments 
enhances the learning by facilitating the recognition of 
students’ strength and weaknesses This also helps in 
reducing academic misconduct concerns, as reported by 
Roberts [60]. Formative assessments are identified as a 
measure to alleviate the problem of plagiarism by changing 
a summative assessment into a number of formative 
assessments with a minimum worth. It decreases the 
likelihood of cheating when students move from high to 
low performance-oriented assessments because the 
competitiveness of the learning environment and extrinsic 
rewards has impact on cheating [57]. 

Many works suggest that computing students are more 
involved in academic misconduct compared to another 
discipline [53, 56, 58, 60]and suggest that timely formative 
feedback can be used by higher education institutions to 
identify early instances of plagiarism and collusion in 
programming units and can be used as a mean to educate 
students about programming plagiarism and collusion. 
Personalized similarity reports can be generated 
identifying students involved and they are being asked to 
explain the similarity and resubmit the work. The option of 
resubmitting the work based on the feedback provided will 
help students learn. However, not many institutions 
provide this option and most of them are focusing on 
assessing how well students have addressed the assessment 
criteria. One of the solutions is to integrate formative 
assessments into summative assessments as suggested by 
Riese and Bälter [49] by re-structuring summative 
assessments as a two-stage submission ensuring more 
scope for addressing the feedback. This will provide an 
opportunity for students to learn while working on the 
assessment giving them chance to improve their work and 
better achieve the learning outcomes. Given that 

programming units have a high failure and withdrawal rate 
[51, 62, 63], this form of restructuring will lessen worry, 
stress, and failure rates in comparison to the current 
assessment design. Luck et al. [64], have suggested 
restructuring assessments by allocating individualized 
tasks and assessment activities that can be completed in the 
classrooms to help reduce academic misconduct. 

Different conceptualizations of formative assessment 
place different emphases on various aspects of the 
approach, stemming from different underlying theoretical 
perspectives [65]. The core unifying characteristic is the 
focus on gathering evidence about student learning and 
using this evidence to guide student learning. To this end, 
feedback is recognised as a crucial aspect of formative 
assessment. [66] defined feedback as “received 
information from an agent or relevant sources, for example 
a teacher, peers, self-experience, guardians regarding 
aspects of one’s performance or understanding” [66, p. 81]. 
Evans [67] added to this definition that feedback may 
include all “Changes in assessment structure, within and 
outside the learning context, being actively or passively 
sought or received, and truly, drawing from a range of 
sources” [66, p. 71]. Teachers can adapt their instruction to 
the needs of learners based on information derived from 
assessments as a form of feedback, to modify their teaching 
and/or provide feedback to students; students can use such 
feedback to steer their own learning processes directly. 

5. Conclusions and Recommendations 
Feedback can be summative and formative. Formative 

feedback is ‘for learning’ and summative feedback is ‘of 
learning’. Computer programming is a skill and cannot be 
examined as an activity. Most universities are applying 
summative feedback as the major component for students 
to learn raising the anxiety level of students. Formative 
feedback is instrumental in the learning experience of a 
student. It can be effective in promoting learning if it is 
timely, personal, manageable, motivational, and in direct 
relation to assessment criteria.  

Students’ misconception of programming as a difficult 
unit can be managed if formative assessments are weaved 
into summative assessments solving two-fold issues: one is 
providing continuous feedback ‘for learning’ to students 
and secondly, applying the learnt knowledge to gain better 
grades in summative assessments ‘of learning’. 
Programming units are challenging for students to learn, 
and no formation of cognitive knowledge can inhibit their 
ability to learn and make progress. Integrating formative 
assessments into summative assessments requires 
restructuring the way assessments are designed. The 
formative assessments and feedback provided on formative 
assessments can also help tune teachers’ instructions in the 
classroom making programming easier to learn for novice 
programmers. The formative assessments should be 
designed for students to discuss their lessons, their 
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experiences, and the path they have taken or are taking. 
Students are asked to discuss their achievements and 
setbacks, the methods and tools they have employed, their 
self-awareness, and how their education relates to this. 
Additionally, they link this to their sense of well-being and 
their perceived ability to succeed in upcoming professional 
pathways. It is important to embrace formative assessment 
strategies and include them in unit outlines so that they are 
required by all teachers and that students are aware of what 
to expect from the unit. A good unit outline should have a 
description of all learning activities listed there, and 
formative assessment should take place as a learning 
activity. 
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