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ABSTRACT: This study aims to detect the ability of professors to distinguish design assignments generated by
students with and without using Al. Ten students were recruited to undertake a conceptual design task twice, one
with and one without the help of Al 105 higher-education associate, assistant and full professors from industrial
and product design programmes were recruited to assess the generated designs using a 7-point Likert Scale with
nine indexes. The results indicate that assessors have moderate ability to distinguish between design assignments of
students using Al and those where students did not use Al. Three cues to suggest the risk of the design assignment is
made with Al instead of students who did not use Al were identified. By considering the three cues, lecturers
distinguish design assignments generated by students with or without AL
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1. Introduction and literature review

The development of artificial intelligence (AI) has brought new opportunities to higher education
(Zawacki-Richter et al., 2019). Applied Al in education has become a popular trend and provided
potential pedagogical opportunities to support higher education students (Baidoo-Anu & Ansah,
2023; Jafari & Keykha, 2024; Zawacki-Richter et al., 2019). Some research has indicated that Al can
provide creative ideas to students and complete rendering or video production for students (Fitria,
2021; Zhao et al., 2024). Some studies in higher education indicate that students can use Al in design
processes and that Al can help students generate more creative ideas and improve students’ design
ability (Zhang et al., 2024). However, Al cannot replace the role of students in design processes as
students have their own design thinking which differs their design from each other (Razzouk &
Shute, 2012). In addition, students may not adequately develop design skills in their higher education
if they rely too much on Al to get high scores (Rudolph et al., 2023). This could potentially hinder
the growth of their professional design abilities. Therefore, although professors may encourage
students to use Al in their design processes, it does not mean students should overly rely on Al to
undertake and finish their assignments (Vazquez-Cano et al., 2023). Further, some students can have
a tendency to overly depend on technologies which negatively affect independent thinking abilities
(Cladis, 2020; Cingillioglu, 2023).

The use of Al in assignments is also related to academic integrity (Fowler, 2023). Although some
research has indicated positive effects of Al on education, concerns have also been raised about
academic integrity such as academic dishonesty (Yusuf et al., 2024), leading to plagiarism, impeding
critical thinking, suppressing creativity, and eroding originality (Khatri & Karki, 2023). Vazquez-Cano
et al. (2023) recruited 30 professors to evaluate the abstract created by students and ChatGPT based on
the context and styles. The results suggested that ChatGPT provided better performance in context and
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style of the abstract than that of students without the aid of Al This suggests that the use of Al may
increase unfairness among the students and lead to inequities in the assessment process (Cotton
et al., 2024).

Some approaches have been tried to alleviate these academic integrity and ethics concerns. For example,
some universities have allowed students to use Al to help them in assignments but also require students to
provide an Al usage statement in their reports (Gonsalves, 2024). Students can also submit a draft of their
work to review before the final submission as a sign of their writing abilities. Plagiarism detection tools
have been developed to detect whether the work was finished by Al such as the Al plagiarism detection
function in Turnitin (Baron, 2024). However, Al detection tools may produce uncertain results. To
compound the issues, these tools may give different detection results (Simon, 2023). Some university
staff have also tried to solve the problems by changing the assignment submission from a report or profile
to a presentation or group discussion (Cotton et al., 2024).

Considering the negative effects of using Al on students’ design thinking and potential academic
integrity and ethics concerns behind using Al in assignments, it has become important for professors
abd markers of students’ assignments, to have the ability to distinguish whether the students’ design
assignment was generated by with or without the aid of Al (Metersky et al., 2024). Zhang et al.
(2024) asked 168 industrial design professors to finish a questionnaire related to their attitudes
toward students’ use of Al, areas in which students use Al, assessing students’ use of Al, and ethical
standards for students’ use of Al. The results revealed that 73% of professors reported that they could
independently distinguish the work completed by Al from those completed by students as the work
completed by Al lacked emotion and was more professional. 27% of professors pointed out that if
students modify the work from Al, it was hard to distinguish whether the work was completed by Al
or by students (Cotton et al., 2024). Although this study revealed some results, this study was based
on a questionnaire. The ability to make a distinction was reported by professors subjectively and not
verified practically. In addition, the conditions for the writing assignments were different.
Fleckenstein et al. (2024) asked young and professional educators to assess the writing generated by
students and ChatGPT. The results revealed that Al (ChatGPT) can help students finish their writing
assignment in a way that professors cannot distinguish and help students get a higher score in report
writing.

Therefore, this study aims to detect the abilities of design professors to distinguish whether the higher-
education students’ design assignment is generated by students with or without the aid of Al practically.
The research question of this study thus is whether design professors can distinguish whether a higher-
education students’ design assignment is generated by a student with or without the aid of Al. For this
study the term “professors” is used broadly to refer to higher-education educators (teaching assistants,
associate professors, assistant professors and full professors) who have experience in assessing design
assignment of students.

2. Methodology

To answer the research questions, the design work generated by ten students using or not using Al was
collected and assessed by 105 professors. The protocol of this study is shown in Figure 1. Design
assignments completed by the students with and without use of Al were collected. Then, professors were
recruited to mark the designs.

2.1. Phase I: design generation

2.1.1. Participants of phase |

Ten undergraduate and postgraduate students (5 females, 5 males, average age = 23.5) were recruited to
finish a conceptual design task. All of the students have an industrial design or product design
background and have experience in finishing conceptual design assignments. Also, they all self-reported
that have knowledge in how to use Midjourney and were able to use Midjourney to generate conceptual
design images.
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Figure 1. Study protocol
2.1.2. Protocol of phase |
Ten students were recruited to finish the phase I study. The participants information sheet was first sent to
students through email. Students were provided an opportunity to ask any questions they had. If they did
not have any questions, they were asked to sign the consent form. Then, each student needed to complete
the design assignment twice. The design assignment was for a conceptual design module. Students were
asked to “Design a conceptual product under one of the following topics: Smart devices, Furniture, and
Accessible devices”. This conceptual product should be submitted in a digital form. The reason why
there were three alternative topics in this assignment was out of the consideration that students may have
different interest areas in design. Three different topics gave students a flexible option to focus on what
they were interested in (Pretorius et al., 2017). Among the ten students, four of them selected to design a
smart device, three of them designed furniture, and three selected to design an accessible device.
To be specific, in one trial, students need to finish the design assignment by themselves without the help
of Al (self-finished round). The design can be generated using any digital software, such as Rhino,
Solidworks, Photoshop, and Illustrator. In the other trial, students need to finish the design assignment
with the help of Al (Al-finished round). Midjourney (version 6) was selected for this study as the Al
tool to finish the design assignment for the Al-finished round. In other words, instead of completing
the assignment by themselves without the help of Al, in this trial, students need to finish the
assignment only using Midjourney. Students need to use Midjourney to help them generate a
conceptual design that they think can satisfy the assignment requirement as the final submitted design.
The reason why Midjourney was selected as a representative Al tool was that Midjourney has been
commercialized and widely tested by existing researchers (Arslan & Ghazal, 2024) and commonly
used in design. Midjourney is a relatively mature text-to-image Generative Al and widely used in
design communities for diverse tasks (Naseh et al., 2024). The Al engine behind Midjourney is deep
learning. However, as Midjourney runs on closed-source and proprietary code, we cannot access to
how the algorithms work in detail.
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For both rounds, there were no time limitations for students to finish the task but it was suggested to
finish the design within one hour. This time constraint may reduce the reliability of the study. In the
assignment, although students were given the submission deadline, this deadline leaves enough time for
students to finish the assignment. To mitigate this limitation, the assignment in this study was also
simplified to only submit a digital design, instead of a profile of the design. All students finished the tasks
within one hour. The outputs of both rounds were digital images. Students were voluntarily involved in
this study.

In the second round task, students finished the same task as in the first round. As they already have an
overview and considerations for their own design, this brought the second round task an order effect from
the first round when students were thinking how to finish the second round task. To mitigate this
limitation, the study randomly allocated five students to first use Al to finish the assignment and then
finish the assignment by themselves, while the other five students were asked to first finish the
assignment by themselves and then use Al to finish the assignment.

2.2. Phase lI: distinguish Al- and student-generated design
2.2.1. Participants of phase Il

105 design professors were recruited as markers (53 males, 52 females, average age = 29.59) to assess the
product generated by students without use of Al and with Al (Midjourney). All have industrial design or
product design backgrounds and have experience in assessing students’ product design in higher
institutions. Also, they all have knowledge of how to use Midjourney and were able to use Midjourney to
generate conceptual design images.

2.2.2. Methodology of phase Il - assignment criteria

To identify the ability of design professors in distinguishing student- or Al-generated assignments, the
following nine indices were used as the assessment criteria — aesthetics (Christensen & Ball, 2016;
Jansson-Boyd, 2011), functionality (Christensen & Ball, 2016), novelty (Christensen & Ball, 2016),
delivery (Macmillan et al., 2001; Wessels & Roos, 2009), technology (Grunwald, 2009), task related
(Mislevy et al, 2002; Wang et al., 2002), emotional influence (Ho & Siu, 2012; Lottridge et al., 2011),
sustainability and ethic (Ceschin & Gaziulusoy, 2016; Hjalsted et al., 2021), and inclusion (Heylighen &
Bianchin, 2013; Persad et al., 2007). These indices were selected because they have been widely used in
conceptual design assessment and previous studies.

Aesthetics refers to whether the design has elements of visual attraction. Functionality refers to whether
the design is easy and practical to use. Novelty refers to the creativity of the design. Delivery refers to
whether the design clearly expressed the expectations and ideas of students and as percieved by markers.
Technology refers to whether the design included technology details. Task related refers to whether the
design satisfied the assignment requirement. Emotional influence refers to whether the design triggered
the emotion of markers appropriately. Sustainability and ethics refers to whether the design considered
the sustainability and ethical principles. Inclusion refers to whether the design considered and delivered
inclusive design principles.

2.2.3. Protocol of phase Il

105 markers were recruited to finish the phase II study. Participants information sheets were first sent to
markers through email. Markers can ask any questions they have. If markers did not have any questions,
they were asked to sign the consent form. Then, each marker was asked to evaluate 20 designs generated
from phase I (10 students * (1 design generated by students + 1 design generated by Al)).

Markers were told that the assignment was for a conceptual design module. Students were asked to
design a conceptual product under one of the following topics: Smart devices, Furniture, and Accessible
devices. Markers were not told whether the design was generated by students without or with the aid
of AL

For each design assignment, markers were asked to first evaluate the design based on nine indices
(aesthetics, functionality, novelty, delivery, technology, task related, emotional influence, sustainability
and ethic, and inclusion) with a 7-point Likert scale (Score 1 means the design perform poorest on this
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index, Score 7 means the design performed excellently on this index). To ensure markers understand
the meaning of each index, an explanation of each index was also provided. The explanation of each
index is included in Section Methodology of phase II - Assignment criteria. Then, markers need to
answer the questions on whether they think this design assignment was completed by the student with
or without the aid of Al The 20 design outcomes were displayed in a random order to reduce the effect
of display orders on the design in the assessment. The evaluation was displayed in the online
questionnaire (Qualtrics). There was no time limitation on how long the markers should spend on the
marking. Nevertheless, all the markers finished the assignment within two hours. The markers involved
in this study were all voluntary.

3. Results

To answer the research questions, the results first explored whether design professors can distinguish
between the students’ generated assignments with an without the aid of Al. Then, the performance of Al-
and student-generated assignments was compared. Examples of designs that students completed in both
self-finished and Al-finished rounds are shown in Figure 2.

Topics of assignment Smart devices Furniture Accessible devices

Student-generated

L 2 A

Al-generated

i)

Figure 2. Examples of designs that students completed without and with the aid of Al

Based on the results, the accuracy rate of markers to distinguish Al- and student-generate
assignments is 67.35%. For each marker, the assignment results were grouped into two categories.
One group (Identified group) was related to these design assignments which have been successfully
distinguished between students designs generated without and with the use of Al. The other group
(Unidentified group) was related to these design assignments which failed to be distinguish between
student designs produced without an with the use of Al. The results of all markers were integrated.
Each index score of Al-generated design (and student-generated design) was represented based on
the average score of each index. One-way ANOVA was used to calculate the significant levels of the
results.

The Identified group results are shown in Table 1. From Table 1, it can be found that design professors
gave a higher score to student-only generated design than Al-generated design on aesthetics,
functionality, delivery, technology, task related, emotional influence, and inclusion. The higher scores on
functionality (p=0.013 <0.05), technology details (p=0.005<0.05), emotional influence (p=0.019), and
inclusion (p=0.014) were statistically significant. The table also reveals that design professors gave a
lower score of student-generated design than Al-generated design on novelty, and sustainability and
ethics. Both of the lower scores were statistically significant.

The Unidentified group results are shown in Table 2. From Table 2, it can be identified that design
professors gave a higher score to student-generated design than Al-generated design on functionality,
task related, emotional influence, and inclusion. The higher scores on task related (p=0.0332<0.05) and
emotional influence (p=0.027<0.05), were statistically significant. It can also be found that design

ICED25 323



Table 1. Aesthetics, functionality, novelty, delivery, technology, task related, emotional influence,
sustainability and ethic, and inclusion scores for the Identified group

Student-generated Al-generated
Index Average score SD Average score SD P-value
Aesthetics 4.84 1.713 4.80 1.770 0.766
Functionality 4.80 1.842 4.49 1.891 0.013
Novelty 4.61 1.932 4.86 1.843 0.043
Delivery 4.67 1.809 4.63 1.892 0.785
Technology 4.84 1.847 4.48 1.953 0.005
Task related 4.75 1.766 4.71 1.844 0.716
Emotional influence 4.89 1.783 4.56 1.932 0.008
Sustainability and ethic 4.49 1.922 4.79 1.847 0.019
Inclusion 4.72 1.834 4.40 1.958 0.014

Table 2. Aesthetics, functionality, novelty, delivery, technology, task related, emotional influence,
sustainability and ethic, and inclusion score for the Unidentified group

Student-generated Al-generated
Index Average score SD Average score SD P-value
Aesthetics 4.77 1.824 4.93 1.853 0.011
Functionality 4.79 1.763 4.68 1.987 0.247
Novelty 4.61 1.927 4.83 1.784 0.001
Delivery 4.66 1.758 4.71 1.745 0.763
Technology 4.69 1.936 4.82 1.737 0.001
Task related 4.72 1.729 4.65 1.871 0.032
Emotional influence 4.74 1.892 4.65 1.719 0.027
Sustainability and ethic 4.56 1.716 4.76 1.873 0.003
Inclusion 4.71 1.752 4.62 1.922 0.394

professors gave a lower score to student-generated design than Al-generated design on aesthetics,
novelty, delivery, and technology. The lower scores on aesthetics (p=0.011<0.05), novelty
(p=0.001<0.05), technology (p=0.001<0.05), and sustainability and ethics (p=0.003<0.05) were
statistically significant.

4. Discussion

The results of this study are considered first, followed by a discussion on the contributions and limitations
of this study.

4.1. Explanation of the results

The results of this study revealed that the accuracy rate of markers to distinguish between Al-aided and
student-only generated design assignments was 67.35%. This accuracy rate indicated that design
professors have moderate ability to distinguish between design assignments generated with and without
the aid of Al. The results of this study indicate that design professors may not be able to distinguish
between Al-aided and student-only design assignments with high accuracy. The results of this study
echoed existing research which have indicated that design professors have limited ability to distinguish
between Al- and student-generated design assignments (Lottridge et al., 2011). However, this study
further enlarged this limitation in ability from text-based to image-based assignment. In addition, this
result differs from some studies which have indicated that design professors can distinguish the student-
and Al-generated design (Zhang et al., 2024). The differences may be because Zhang et al. (2024) asked
participants to finish a questionnaire to report their ability to distinguish between Al- and student-
generate design assignments, while this study involved judgement of a practical task to report the ability.
This study has indicated which kind of design performance can affect design professors to distinguish the
student- and Al-generated design assignments. Based on the Identified group results, it is shown that
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student-generated design assignment has better performance than Al-generated design assignment,
especially in aesthetics, functionality, delivery, technology, task related, emotional influence, and
inclusion, while Al-generated design assignment has a better performance than student-generated design
assignment in novelty, and sustainability and ethics. It is understandable that Al-generated design
assignments have a higher novelty score as Al generated ideas are based on big data which allowed Al to
access more information that students have accessed (Liao et al., 2020). The higher score of sustainability
and ethics in Al-generated design assignments may be because students have not paid enough attention
and realized the importance of sustainability and ethics while the training data of Al has included the
characteristics of sustainability and ethic (Larsson et al., 2019). The reason why humans have a higher
score on aesthetics may be because aesthetics is a subjective area that has not been standardized.
Currently it is a significant challenge for Al to achieve meaningful and effective aesthetics. As for the
delivery, Al can only generate images based on prompts. This lower score on Al-generated design
assignments may indicate that students cannot express and display their ideas as flexibly as they draw it
by themselves (Kim et al., 2022).
However, the Unidentified group showed a different result. Design professors gave a higher score of
student-generated design assignments than Al-generated design assignments on functionality, task
related, sustainability and ethics, and inclusion, while a lower score on aesthetics, novelty, delivery,
technology, and emotional influence. A histogram (Figure 3) is created to compare the results between
Identified group and Unidentified group results.
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Figure 3. The ldentified group and Unidentified group scores on the nine indices (aesthetics,
functionality, novelty, delivery, technology, task related, emotional influence, sustainability and
ethic, and inclusion) based on Al-generated results and student-generated results (*This image is

drawn in software Chiplot (htips:/www.chiplot.online/)

Based on the comparison, the cue for design professors to justify whether the submitted design
assignment was made by students or Al can be summarized. Firstly, the cue is based on the performance
of functionality, technology, and inclusion. If the design assignment showed a low performance on these
three indexes (functionality, technology, and inclusion), design professors may pay attention to whether
the design assignment was completed by students or Al. Secondly, the cue is based on the performance of
sustainability and ethics. If the sustainability and ethic performance is high in the submitted design tasks,
design professors may realize that the design has a risk being finished by Al Thirdly, design professors
can use emotional influences as a cue. If the design has a low performance on emotional influences,
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design professors may be aware that the design assignment has a higher change that was generated by Al
By synthetically considering the three cues, design professors can decide whether the design was
generated by students or Al more clearly.

4.2. Contribution

This study revealed that design professors have moderate capacity to identify whether the conceptual
design is finished by students with or without the aid of Al. This moderate accuracy level only provides
indication that there is a need to help lectures distinguish between Al-aided and student-only generated
design assignments. In addition, the results between the successfully identified and unidentified students
(and AI) design were compared. The results identified three cues from design professors on how they
justify the student-only and the Al-generated design assignments. These cues could be useful to aid
design professors to further consider how to distinguish between Al-assisted and student-only generated
design assignments. Also, the results can help developers to further consider how to produce tools to
assist design professors to distinguish beween student-generated design assignments produce with and
without the aid of AL

4.3. Limitation and future work

Although the study brings new insight to researchers, educators, and developers, this study also included
limitations. Firstly, the study did not fully simulate the design assignment in a form of a portfolio or
report; Instead, the conceptual design tasks were used as the assignment task. This different submission
format may bring a bias to the assignment performance. In the future, more studies need to be conducted
to detect whether design professors have the ability to distinguish student design portfolios and design
reports produced with and without the aid of Al In addition, this study did not limit the professional
levels of markers. No distinction was made between teaching assistants, associate professors, assistant
professors, or professors. As long as they have experience in being a design professor and assessing
conceptual design, they were considered as markers. Although some research studies have indicated that
the professional levels of the markers does not affect assessment results (Yin et al., 2021), this was not
based on distinguishing between student-generated design work produced with and without the aid of Al
Therefore, it is still worth exploring the effect of professional levels. Furthermore, although this study has
indicated three cues for design professors to consider whether the design assignment was finished by Al
or students alone, these cues need to be further validated and more studies are expected to detect how the
interactive effect of these three cues can affect design professors’ justification. Finally, only recruited 105
markers whose background was industrial design or product design were recruited for this study and the
design assignment concerned only conceptual design image, while there are other forms of design
assignment such as graphic or application design assignments. This limited participant and scope sample
thus may be not be able to fully represent design professors who need to assess differing types of design
assignment. In the future, more participants and types of design assignment could be considered.

5. Conclusions

This study concerned the ability of academic assessors to distinguish the design assignments generated
by students with and without the use of Al. Ten students were recruited to finish a conceptual design task
twice with one round completed by themselves and the other round completed with an Al tool,
Midjourney. 105 associate, assistant and full professors from design programmes were recruited to assess
the designs using nine indices (aesthetics, functionality, novelty, delivery, technology, task related,
emotional influence, sustainability and ethics, and inclusion). The results of this study revealed that
design professors have a moderate ability to distinguish between student-generated design assignments
with and without the use of Al. Three cues that can be used for design professors to justify whether the
submitted design assignment was made by students or Al were summarized. Design professors need to be
aware that the design assignment has a risk of being completed by Al, (i) if the design showed a low
performance of functionality, technology, and inclusion; (ii) if the sustainability and ethic performance of
the design was high; (iii) if the design has a low performance on emotional influences. The results of this
study can be used to support the need for additional assistance for design professors to distinguish
between student-generated design assignments that have been produced with or without the use of Al In
addition, this study has potential to aid developers to produce assistance tools which can help design
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professors distinguish student-generated design assignments that have been produced with and without
the aid of AL
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