
Citation: Gratchev, I. Replacing

Exams with Project-Based

Assessment: Analysis of Students’

Performance and Experience. Educ.

Sci. 2023, 13, 408. https://

doi.org/10.3390/educsci13040408

Academic Editors: Melissa Dyehouse

and James Albright

Received: 13 March 2023

Revised: 3 April 2023

Accepted: 14 April 2023

Published: 17 April 2023

Copyright: © 2023 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

education 
sciences

Article

Replacing Exams with Project-Based Assessment: Analysis of
Students’ Performance and Experience
Ivan Gratchev

School of Engineering and Built Environment, Griffith University, Southport, QLD 4222, Australia;
i.gratchev@griffith.edu.au

Abstract: This study seeks to investigate whether project-based assignments can lead to better student
performance and learning experience compared to traditional examinations. In an engineering course
of soil mechanics, the traditional mid-semester and final exams were replaced by project work which
was related to a real-life site investigation. Student performance was evaluated on the basis of student
marks whilst student feedback was analysed to understand student experience with project-based
assignments. The results indicated that the student average mark for the projects was greater than the
average mark for the exams. In addition, their learning experience improved after the exams were
replaced with the project-based assignments because students were able to see practical applications
of the course content. However, a few issues, including feedback to students delivered at the end of
the term, increased teacher’s workload, and the effect of COVID were also identified.
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1. Introduction

Assessment is one of the most influential factors in student learning [1–3]. According
to [4], students tend to think about assessments first, and this shapes their whole approach
to the course. Biggs and Tang (2007) [5] noted that in order to better engage students in
learning, assessment should be devised in a constructive manner to support the sequence
of learning and to allow students to achieve all learning objectives progressively. Another
important role of assessment is to provide students with feedback on their progress. This
feedback is essential in student learning [6–9] because it bridges the gap between the actual
level of performance and the desired learning goal [10] while giving students a better
understanding of the subject [11,12].

In engineering courses, it has been common practice to use traditional high-stake
exams to assess student knowledge and skills. The non-exam portion of the assessment
plan typically includes low-stake assignments and laboratories, which are seen as an
opportunity for students to better prepare for the final examination [13]. However, there
is a growing concern that exams may not be effective in assessing some student skills
and understanding [14,15], and thus changes in engineering education towards producing
graduates with practical skills and industry experience are required [16].

In recent years, experiential learning has become a popular method of teaching,
especially in first-year courses where students can develop skills and attributes expected
from an engineer [17]. In such cases, traditional exams may be replaced with project-based
work, which is perceived as a more engaging and industry-related. However, this prompts
the question as to how effective, in comparison with traditional exams, such project-based
assignments can be in assisting students in their learning journey. This work seeks to
investigate the effect of exams and project-based assignments on student performance and
learning experience, using a case study of a Soil Mechanics engineering course where both
types of assessments were used over the past several years.
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2. Exams vs. Projects: Advantages and Shortcomings

Exams have long been used in engineering education to assess student knowledge
and skills. As a result, students have a good understanding of what they need to produce
to pass this assessment [2,18,19]. As exams have a large weighting, students prioritize them
over other assessments [20,21], and even if students do not engage in course activities, they
still study for the exam to successfully pass the course [22].

Many teachers consider invigilated (or in-class) exams as fair evaluations of student
performance [23] because they limit the opportunity for students to cheat or plagiarize.
Additionally, examinations appear to be effective assessments for large classes [24], as
they are less time-consuming and labour-intensive to implement compared to alternative
assessments such as projects and/or oral presentations [25,26]. However, there are some
concerns regarding the use of exams in current education:

• Struyven et al. (2003) [27] argued that exams may not be effective in retaining knowl-
edge. According to [28], many students only study the content which will be covered
in the exam, while some students memorize it without understanding it. Although
students admit that they have a better understanding of the material after the test,
they also quickly forget it after the assessment has passed.

• Case and Marshall (2004) [29] and Villarroel et al. (2018) [30] noted that when ap-
proaching the examination, a significant portion of students adopt a surface approach
to learning. Students consider exams as an end to the learning process and mostly
care about the number grade [31].

• Examinations are generally seen as summative assessments because they do not
provide formative feedback [32,33]. However, even if feedback is provided, it is
usually too late in the course and students do not have time to process it [15,34].

• Students tend to have a very high level of stress and anxiety before or during the exam,
which may significantly affect their wellbeing and performance [35,36].

• Exams may not be very practical or may not have the capacity to assess student soft
and practical skills [24]. In relation to student’s industrial careers, it seems unlikely
that engineers would be required to do a 2-h exam in the industry.

Frank and Barzilai (2004) [37] noted that traditional exams may not be the best frame-
work by which to assess the achievement of learning goals for students who are involved
in experiential learning activities. Therefore, alternative assessment such as projects may
be used instead. In contrast to exams, project-based assignments have several advantages,
which can be formulated as follows:

• Students deal with real-life problems, and this helps them better understand how
theories can be applied to solve practical problems [38]. This results in long-term
retention of knowledge [39] and can also lead to better learning experiences [40]
because students learn valuable lessons from working on a real-life project.

• Students become more motivated when assessments are perceived as authentic, which
makes the learning process more authentic [41]. Project-based learning may improve
student skills such as professional identity and awareness, communication skills, and
their employability prospects [42].

• Projects are commonly referred to as formative assessment or assessment for learning
because they assess student performance during learning and provide feedback for
improvement [43]. Such feedback can give students a better understanding of the
subject [11] and may improve students’ performance as well [44,45]. However, this
feedback should be timely for it to be perceived as useful and actionable. Gipps
(2003) [46] noted that timely feedback helps low-performing students improve their
performance.

• Despite the number of advantages, there are some issues that need to be addressed:
• Designing an authentic assessment takes more time and resources. Developing effec-

tive feedback also requires time and careful thought, which may be rather difficult in
large classes where teachers face multiple demands [47,48].
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• Providing timely and personal feedback on projects can amount to a heavier workload
for teachers compared to traditional assessments [49].

• Unlike examinations, project assignments are usually unsupervised by the teacher,
which means that students may provide assistance to other students, either voluntarily
or for a fee [50].

It is evident from the above review that both types of assessment have benefits and
shortcomings, and they can be effective in assessing students’ knowledge and skills; how-
ever, at different levels. This study seeks to clarify the effect of project-based learning on
student performance and learning experience in comparison to the traditional exam. The
main research questions are as follows:

• Compared to traditional exams, do project-based assignments lead to better academic
performance?

• Does project-based learning provide students with a better learning experience?

3. Soil Mechanics Course

Soil Mechanics (SM) is a second-year course of the four-year civil engineering program
at Griffith University. This course is designed to provide students with knowledge of
the fundamentals of soil mechanics [26]. SM consists of weekly lectures, tutorials, and
laboratory sessions. The lectures and tutorials cover the theoretical and practical aspects
of soil behaviour. The laboratories are arranged in a way that provides students with
hands-on experience and reinforces theoretical knowledge through practical work.

The assessment plan historically included mid-semester and final exams, and the
coursework consisted of labs and assignments. The low-stakes assignment and laboratory
work were used during the semester to help students engage in learning and prepare
them for the exams. An assignment consisted of several textbook problems was given to
students prior to each exam so that students could practice and develop problem-solving
skills [51]. Students enjoyed the opportunity to practice before each exam and provided
positive comments:

“I liked the assessment of the course. We were given assignments about certain
topics that we were learning at the time, and I find that helpful in learning.” “The
assignments questions were very good in making one understand the problems”.

The hands-on laboratory work was essential in developing practical skills. The assess-
ment was performed at the end of each laboratory so that students could receive instant
feedback, which allowed them to see where they were in their learning and what was
needed to improve their performance. Students provided this feedback:

“The labs being instantly assessed helped me learn much more than if the ques-
tions had to be answered by myself at home. It eliminated a lot of ambiguity
and clarified confusing points especially around theoretical expectations for lab
results and interpretation versus ‘real life’ soil behaviour. Stuff that would have
taken ages to understand and days of deliberation was addressed.”

The exams were the major assessment items with the largest weighting (Table 1) in
2015–2017. They were used to test student knowledge, understanding of the subject, and
problem-solving skills. The mid-semester exam was offered in Week 7, and it covered the
content from the first part of the course (Table 2). The final exam was given at the end of
the term, and it mostly dealt with the material covered in the second half of the course.
In the final exam, students were required to perform more complex soil mechanics tasks
compared to the mid-semester exam.
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Table 1. Assessment plans used in Soil Mechanics.

Exam-Based Assessment Plan (2015–2017) Project-Based Assessment Plan (2018–2022)

Lab work (10%) Lab work (10%)
Two assignments (10%) Two online quizzes (20%)

Mid-semester exam (25%) Project 1 (25%)
Final Exam (55%) Project 2 (35%)

Site visit or industry guest lecture reflection
(10%)

Table 2. The content of the exams and project-based assignments.

Type of Exam (2015–2017) Project-Based Assignments (2018–2022)

Mid-semester exam Project 1

Content: Textbook-like problems on soil classification, soil
constituents, soil compaction, stresses, water seepage, and
soil compaction.
Duration: 2-h exam in the class
Submission: Exam paper was submitted to the invigilator
at the end of the exam
Feedback: Solutions were uploaded; additional feedback
from the teacher was provided on student demand.

Content: Students were given real data from site (borehole logs)
investigation and lab tests. Students were required to draw a
cross-section, discuss the geology, classify soil, estimate stresses
including the effect of upward seepage and analyse the data from
compaction tests.
Duration: 10 days
Submission: Individual report was submitted online
Feedback: General feedback via email to students, short personal
feedback via rubrics assessment, additional feedback from the teacher
was provided on student demand.

Final exam Project 2

Content: Textbook problems on water flow, flow nets, soil
deformation, consolidation, and shear strength.
Duration: 3-h exam in the class
Submission: Exam paper was submitted to the invigilator
at the end of the exam.
Feedback: Feedback was provided on student demand

Content: Students were given real data from site and lab
investigations. They were required to draw a flow net and estimate
the stresses, estimate the time and amount of soft soil consolidation
due to embankment loads, and obtain shear strength parameters for
slope stability analysis.
Duration: 10 days
Submission: Individual report was submitted online
Feedback: Short personal feedback via rubrics assessment. More
detailed feedback from the teacher was provided on student demand.

Feedback to students. After the mid-semester exam, an email that described common
mistakes in the exam was sent to all students while the solution to exam problems was
uploaded on the course webpage. Students were also welcome to discuss their exam papers
with the lecturer and receive more detailed feedback on their performance. If students
wished to receive feedback on their final exam, they were required to contact the lecturer
and arrange a time to discuss their work, as it was already after the end of the semester.

In 2018, the course assessment plan was revised towards project-based learning and
the exams were replaced with two project-based assignments. The rationale for this major
change was that more practical project-based work should motivate students to learn more
because they would be able to see practical aspects of what they studied in the lectures.
Project 1 replaced the mid-semester exam, while Project 2 was the replacement of the
final exam (Table 1). Both projects were given to students 10 days before the submission
deadline. Project 1 covered the same topics as the mid-semester exam. However, unlike
the exam, the project content was based on a real-life site investigation. In Project 1,
students were required to perform a sequence of tasks similar to what engineers would
do in their daily practice. Each small task was related to certain theoretical aspects of the
course and built progressively on each other, while all tasks together were connected in
one large engineering project. Project 2 covered the same topics as the final exam, but
similar to Project 1, it was designed on the basis of a real-life geotechnical investigation. In
project 2, students were required to interpret and analyse this data while solving practical
engineering problems (Table 2).
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Each project had 20 variations to minimize plagiarism, and it was allocated to students
based on their student number. Although students could work on their projects together,
each student was required to produce an individual report. Students were advised about
plagiarism and were not allowed to copy from each other.

Feedback to students. The marking was performed according to the marking rubrics
which was provided to all students along with the project description. The assessment
rubric and short feedback that identified each student mistake were uploaded online. An
email that summarized common mistakes was sent to all students, and solutions to similar
problems were uploaded on the course website as well.

4. Methods

The methods used to assess the impact of exams and project-based assignments on stu-
dent learning experience included analysis of student academic performance and student
feedback. The information about the student’s gender, their status (domestic/international),
and socioeconomic background, as well as the student’s GPA prior to enrolling in Soil
Mechanics, were collected from the Griffith University Planning and Statistics Portal. It
is noted that at Griffith University, GPA is considered a measure of student academic
performance: the highest value is 7 (High Distinction) and the pass value is 4. If students
fail one or more courses, their GPA can fall below 4. The obtained data is summarized in
Table 3.

Table 3. Students’ demographics.

Years 2015 2016 2017 2018 2019 2020 2021 2022

Number of students 144 128 112 97 95 96 78 74
Male/Female (%) 85/15 86/14 89/11 87/13 92/8 83/17 87/13 87/13

Domestic/International (%) 65/35 62/38 66/34 63/37 77/23 75/25 87/13 85/15

Average marks for the mid-semester and final exams (2015–2017), and Projects 1 and 2
(2018–2022), and the course failure rate were collected (Table 4), analysed, and compared.
The one-way analysis of variation (ANOVA) was used to determine whether the mean
differences of the mid-semester and Project 1 as well as the final exam and Project 2 were
statistically significant. The following major hypothesis tests were performed: (a) the
means of the mid-semester exam marks over three years (2015–2017) were equal; (b) the
means of the final exam marks over three years (2015–2017) were equal; (c) the means of
Project 1 marks obtained from 2018 to 2022 were equal; (d) the means of Project 2 marks
obtained from 2018 to 2022 were equal; (e) the means of the mid-semester exam marks
(2015–2017) and Project 1 marks (2018–2022) were equal; and (f) the means of the final exam
marks (2015–2017) and Project 2 marks (2018–2022) were equal. For each hypothesis test,
the p-value was calculated, and when this p-value was less than the significance level of
0.05, the hypothesis was rejected.

Table 4. Percentage of students in each GPA range over the past eight years.

GPA Range 2015 2016 2017 2018 2019 2020 2021 2022

<4 15.5 18.6 22.4 13.2 10.5 7.5 20.0 14.8
4 to <5 29.6 32.6 22.4 32.7 35.8 28.8 29.1 37.0
5 to <6 30.3 24.8 19.8 28.8 24.2 25.0 34.5 31.5
6 to 7 13.4 8.5 13.8 14.8 11.6 20.0 14.5 13.0

no GPA 11.3 15.5 21.6 10.6 17.9 18.8 1.8 3.7

Formal feedback from student evaluation of course (SEC) surveys conducted by Griffith
University at the end of the course, and informal feedback such as student–teacher in-person
communication and emails during the course, were collected and qualitatively analysed to
learn about the students’ experience and their satisfaction with the project-based assessment.
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5. Student Description

The following observations can be made regarding the demographics of students in
the course of Soil Mechanics in 2015–2022. The majority of each cohort comprised male
students, while the number of female students varied in the range from the lowest of
8% (2019) to the highest of 18% (2020). The highest percentage (about 35%) of interna-
tional students was observed in 2015–2018; however, this number gradually declined in
2019–2020, followed by a sharp decrease to about 14% in 2021–2022 mostly due to the
COVID-related restrictions. Most of students were of the age of 17–24 years old from a
medium socioeconomic background.

The GPA data (Table 4) indicates students’ academic performance prior to Soil Mechan-
ics. This data is presented as the range of GPA values against the percentage of students
in each year. Although there are some variations in the number, it can be inferred that,
almost for all student cohorts, the largest percentage of students had GPAs in the range
of 4–5, with the next highest range of 5–6. It is noted that there were students (including
international students) who joined the civil engineering program at Griffith University
from year 2, and Soil Mechanics was one of their first courses to complete. For this reason,
these students did not have a GPA prior to enrolling in Soil Mechanics.

6. Results and Discussion

The following section discusses the main findings of this work, including student
performance in the exams vs. the project-based assignments (Table 5), student feedback on
their experience with project-based learning, and issues related to the use of project-based
assignments in this course.

Table 5. Students’ academic performance. The average mark for each assessment is out of 100 points.

Years 2015 2016 2017 2018 2019 2020 2021 2022

Assessment Type Exam-Based Assessment Project-Based Assessment

Mid semester
exam/Project 1 mark

Average 69.9 67.2 70.8 75.1 76.9 66.3 66.5 62.3

Standard
Deviation 17.4 19.3 19.5 14.0 10.3 17.2 16.1 21.8

Final Exam/Project 2
mark

Average 65.2 63.8 61.2 76.4 74.7 69.0 65.8 67.0

Standard
Deviation 15.8 19.5 15.5 12.0 12.2 13.1 15.2 15.3

Failure rate (%) 1.3 8.3 4.3 5.2 3.2 9.9 16.2 18.0

6.1. Student Academic Performance

Exam-based assessment plan (2015–2017). Analysis of student performance in the
mid-semester and final exams over these three years reveals that the average mark of
different student cohorts was very similar with only minor variations observed. The
ANOVA analysis indicated that there was not any statistical difference between (a) the
means of the mid-semester exam marks (the p-value was 0.293), and (b) the mean final exam
marks over these three years were not statistically different either (the p-value was 0.196).

It is evident that students performed better in the mid-semester exam (average of 69.3)
compared to the final exam (average score of 63.4%). This can be attributed to the final exam
having a greater level of difficulty and, possibly, a higher level of student anxiety and stress.
The failure rate was recorded to be relatively low for such a course, with the average value
of 4.6%. It is believed that students generally spent sufficient time for exam preparations, as
both exams had a significant weighting towards their final grade. Thus, even low-achieving
students and those students who did not engage in the learning activities during the whole
semester could still produce results which were satisfactory enough to pass the course.

Project-based assessment plan. The student performance in the project-based assign-
ments can be divided into two parts: before COVID (2018–2019), and during/after COVID
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(2020–2022). This division is supported by the data from the ANOVA analyses that revealed
that the mean marks for both Project 1 and Project 2 obtained in 2018–2019 were statistically
different from the marks in 2020–2022, with the p-values for both cases being less than 0.05.
The ANOVA analysis also indicated that there was not any statistical difference in the average
marks for either Project 1 (p-value of 0.319) or Project 2 (p = 0.324) in 2019 and 2020 (before
COVID). The statistical analysis of the average marks in 2020–2022 showed no significant
statistical difference as well, with p-values of 0.278 (Project 1) and 0.346 (Project 2).

Further analysis reveals that, on average, the student mark for Project 1 in 2018–2019
was greater than the student mark for the mid-semester exam in 2015–2017 (Table 5).
Similarly, the average mark for Project 2 was greater than the average mark for the final
exam. The literature suggests that students generally perform better in project-based
assignments because they have more time to work on them, which also reduces student
stress and anxiety. In this course, students could use notes or other resources which were
not allowed during the exams. In general, students were engaged in the project work, and
there were a few students who even began to consider geotechnical engineering as their
future career path after graduation.

In 2020, due to the COVID pandemic, all classes were changed to online delivery,
including the hands-on laboratory sessions. Although all lab work was pre-recorded
and discussed with students during the online laboratory sessions, the student–teacher
interaction became limited, a fact that also decreased student motivation [52]. The pandemic
affected the student performance as well, because some students could not fully engage in
learning due to either technical or personal reasons. In 2021–2022, the blended delivery
mode was used, in which online lectures and tutorial were combined with face-to-face
labs and tutorials to improve the student–teacher interaction. However, the failure rate
remained high as many students did not submit/attempt at least one project assignment,
which lowered their final score below the pass level.

The effect of COVID on student performance in SM is out of scope of this study;
however, it is noted that relatively high failure rates for the same student cohorts were
recorded in other courses that the students undertook at the same time with SM.

6.2. Student Experience with Project-Based Learning

To evaluate student learning experience, their feedback was collected and analysed.
Although students were not required to comment on the change from the exams to the
project-based assignments, some students voluntarily provided positive feedback with a
few examples given below:

“It seems like a really good decision to make it assignment-based and no final. The
assignments have had me go through and be tested on every aspect of the course and
I have learnt so much. Probably more than if I had to cram for a final and then forget
everything the next week.”

“I feel like in many courses, especially soil mechanics, a large project rather than an exam
is more beneficial, as more content can be assessed, plus the question-solving is more
realistic (in real life you would have more than 2 hours to solve a problem!).”

The students also noted the project-based assignments showed them practical aspects
of the course, which made it more relevant to their engineering degree.

“The project-based work enabled me to better see how the theoretical principles we have
learned in class actually translate into the real world.”

“Having worked in the engineering industry prior to uni, I find the projects more relevant
to what is expected on the job.”

6.3. Feedback to Students

The literature suggests that students should be regularly assessed to receive timely
feedback on their performance [15]. Frequent assignments can more effectively distribute
student effort across the whole course and provide students with regular opportunities to
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reflect on what they have learnt, and what they still have to learn [7]. However, a relatively
large number of assessment items may also overload students, forcing them to become
‘strategic’ learners and to adopt a ‘surface’ approach to learning [53].

Both exams (2015–2017) and two projects (2018–2022) were the major assessment items,
and they were scheduled almost at the same time during the semester; that is, in the middle
and at the end of the term. This enables the comparison in terms of feedback to students
for each assessment type. The literature suggests that project-based assignments tend to
provide formative feedback, compared to examinations, which are generally perceived as
summative assessment. However, it is also important to recognize the student feedback
literacy [54] and student willingness to receive it. Although students value feedback as
a means to improve their performance [28], only a few of them would seek it from the
teacher. It was observed in this study that about the same number of students (10–15%)
every year sought additional feedback from the lecturer either after the mid-semester
exam (2015–2017) or Project 1 (2018–2022). Almost no student approached the lecturer for
formative feedback after the final exam (2015–2017) or Project 2 (2018–2022). This can be
attributed to the following factors: (1) the final exam and Project 2 were scheduled at the
end of the term. Many students did not seem to express interest in receiving feedback once
they were satisfied with their final mark. Carless et al. (2011) [34], Williams (2014) [15]
noted that when assessment is given at the end of term, there is limited scope for students
to apply insights from the teacher’s comments. (2) It is possible that some students felt
intimidated in approaching the lecturer after the end of the term to review their final exam
or Project 2 work or did not want to bother their lecturer.

6.4. Student and Teacher Workloads

During student–teacher interactions in the class and/or after class (consultation time),
a few students noted that they spent more time working on the project compared to the
time spent on a traditional exam. It is assumed that this extra time should help students
better engage in the course content. However, when overloaded, students may not have
sufficient time to complete each assignment to a satisfactory level because they may also be
required to complete assignments from other courses [55]. Heckendorn (2002) [56] noted
that project-based assignments require a longer time to complete, which may result in
students feeling they have an excessive load [39].

There was a significant increase in the teacher’s workload as well (at least two-fold),
compared to the time that the teacher spent on the exam preparation and marking. This
increase was related to (1) developing/updating variations of each project; (2) marking
of relatively long reports of 20 variations; (3) preparing and uploading short feedback for
each student.

7. Concluding Remarks

This paper discusses the advantages and shortcomings of the exams and project-based
assignment and their effect on student performance and experience in the engineering course
of Soil Mechanics. Based on the obtained results, the following conclusions can be drawn:

• Compared to the exams, the project-based assignment seems to provide students with
a better learning experience, which also leads to better academic performance. The
project work provides students with opportunities to learn about the practical value
of the course and its relevance to their industry careers.

• Compared to the traditional exams, the better student performance for the project-
based assignments may be related to a few factors, including (a) the extra time that
students had to complete it, and (b) access to learning resources (which is typically not
allowed during an in-person exam). However, it was also found that during and after
COVID (2020–2022), the average marks for the project-based assignments significantly
decreased. More research to clarify these finding is recommended.

• From a teacher’s point of view, preparing different variations of each project (to avoid
cheating) and marking it can considerably increase the teaching load.
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