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Abstract
This study examines the effects of ChatGPT on higher education in systems engineering. It focuses 

on how it influences student learning and academic honesty before and after the introduction of 

ChatGPT 3,5. Comprehensive research is limited in the literature. The research uses surveys, 

experiments, and case studies to understand the role of AI in education from a systems-thinking 

point of view. The results show that most students use AI tools in their homework, and it helps to 

improve grades. It also brings issues like plagiarism, critical thinking, and less effort during exams. 

The study points out the need for clear guidelines to provide responsible use of AI and sustain 

competency development. It may assist students and teachers in their learning and teaching 

processes and help them make ethical use of AI and find efficient ways in their professional lives.
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Problem Statement

Primary Concern: Concerns regarding university academic integrity regarding using 

generative AI for home exams. 

Academic Integrity: Teachers still determine if students' competence development remains 

the same when AI tools are used for home exams.

Competence Development: Some teachers are concerned that AI use may weaken critical 

thinking and problem-solving skills.
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Problem 
Verification

According to the teachers, Universities should not 

restrict the use of generative AI for courses and 

exams; controlling and supporting it can be necessary. 

46% believe that controlling should be.

Also, 38% do not believe the university has a clear 

statement for using generative AI.

84% believe additional support is needed during the 

integration phase of the generative AI.

76%believes that universities should be able to verify 

the usage of GenAI for the exams.

.
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Stakeholders

. 

Stakeholder Role in Research

University of Southeastern Norway Management Policy-making, AI guidelines development

Teachers (Systems Engineering & Innovation)
Teaching, assessment, and implementation of AI 

guidelines

ITM4200 Course Teacher Course design, AI integration, evaluation of student work

Students (2022 & 2023 Systems Engineering) Primary users of AI tools, source of data for the research

Generative AI tools (e.g., OpenAI, GPTZero) Provide AI tools, ensure privacy and ethical safeguards
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Methodology
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Surveys: Conducted with 
academic staff from the 
Systems Engineering 
program.

Case Study: Collected 
final exam papers from 
2022 (before ChatGPT 3.5) 
and 2023 (post-ChatGPT 
3.5).

Experiment: An 
experimental exam paper 
was created using 
ChatGPT-4 for comparison.

Thematic Analysis: 
Maxqda codes themes to 
compare changes in 
student exam papers over 
time.



incose.org | 8 

Research Analysis
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Research Risks 1. Accuracy of AI Detection Tools: AI 

plagiarism detectors still need to be fully 

reliable. 

3. Rapid Evolution of AI: The rapid 

development of AI tools risks the validity of 

this research. 

4. Narrow Research Context: The limited 

academic context (University of Southeastern 

Norway, Systems Engineering).

5. Confidentiality Concerns: Although 

confidentiality wasn't a primary concern for 

students or teachers in the study, there is an 

underlying risk. 
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Research Questions

Main Research Question:
What measures could university 
staff and students implement to 

ensure the beneficial use of 
generative AI in systems 
engineering education?

Sub-Research Questions:

What are the critical criteria for 
assessing final papers in a 

systems engineering course?

What challenges and solutions 
does the literature propose to 
improve student learning in 

systems engineering?

For what purposes are students 
and teachers currently using 

generative language models?

How have exam answers 
changed after the introduction 

of generative AI tools like 
ChatGPT?
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Literature Review

Generative AI may 
improve 

personalized 
learning 

experiences and 
student 

engagement (De 
Castro, 2023).

Concerns about the over-
reliance on AI include 
loss of critical thinking 
skills and academic 

dishonesty (Frith, 2023).

AI enhances 
creativity yet lacks 

depth in certain 
technical areas 

(De Vicente-
Yagüe-Jara et al., 

2023).
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Literature Review
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Analyzing ChatGPT's 
Aptitude in an 
Introductory 
Computer 
Engineering Course 
(Szefer & Deshpande 
2023)



incose.org | 14 

1. Impact of AI on Education 

Quality

De Castro (2023) found that while 

AI like ChatGPT can significantly 

boost student engagement and 

provide personalized learning, it 

raises serious concerns about 

academic integrity and privacy. In 

some cases, universities reported an 

alarming increase in plagiarism 

and over-reliance on AI-generated 

content.

.

2. Decline in Critical Thinking

•Frith (2023) called ChatGPT a 

“disruptive educational 

technology” and pointed out that 

the rise of AI could cause 

catastrophic reductions in critical 

thinking. Rather than deeply 

engaging with the material, students 

often rely on AI to produce 

surface-level answers, leading to a 

worrying decline in analytical 

skills.
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How should we change teaching and assessment in 

response to increasingly powerful generative Artificial 

Intelligence? Outcomes of the ChatGPT teacher survey 

(Bower et al. 2024)
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The emergent role of artificial intelligence, natural learning 

processing, and large language models in higher education 

and research. (Alqahtani et al. 2023)
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Literature Review

De Vicente-Yagüe-Jara et al. (2023) 

discovered that AI could enhance fluency 

and adaptability in writing but noted a 

disturbing trend: students using AI 

displayed far less originality. AI-generated 

work often lacked creative insights, leading 

some educators to fear that the next 

generation might rely heavily on AI and 

lose the ability to innovate.

Shaw et al. (2023) highlighted the rising 

use of AI for unethical educational 

practices, coining the term 

“CheatGPT.” The authors detailed cases 

where students used ChatGPT to create 

entire assignments and bypass plagiarism 

detectors, leading some institutions to 

resort to pen-and-paper exams to 

restore academic integrity

Cassidy (2023) described a dramatic 

divide between universities that allow AI 

                      ’                

phenomenon “AI privilege.” Institutions 

that ban AI face an uphill battle with 

students finding ways to cheat, while 

those that embrace AI without proper 

guidelines risk graduating students with 

shallow, AI-generated knowledge.

Creativity vs. AI Limitations The Rise of “CheatGPT” Unequal Learning Environments
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Literature Review

ChatGPT as an 

Educational Tool: 

Opportunities, Challenges, and 

Recommendations for 

Communication, Business Writing, 

and Composition Courses (AlAfnan 

et al. 2023)
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Literature Review

Writing, creativity, and artificial 

intelligence. ChatGPT in the 

university context (De-Vicente-

Yagüe-Jara et al. 2023b)
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Literature Review

(Pham et al., 2023) Digital 

Transformation in Engineering
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Exam Questions
Part 1 of the 2022 questions 

are the same as all 2023 

assignments. All the papers 

compared answered the same 

questions in around 15 pages. 

2023- ITM4200 Exam questions
2022-ITM4200 Exam questions



incose.org | 22 

Case Study(pre-post) Results

Year Paper Grades Average 

Sentence length

Uniqu

e 

words

Word 

variet

y

Plagiaris

m rate

AI 

Plagiaris

m

using 

ChatGP

T

What was their use case?

2022 Paper1 C 18.7 23 % 578 2 % 2 % No N/A

2022 Paper2 A 22.7 18 % 750 4 % 1 % No N/A

2022 Paper3 A 20.6 20 % 766 7 % 2 % No N/A

2022 Paper4 C 24.3 18 % 605 5 % 1 % No N/A

2023 Paper1 C 18.7 14 % 1092 8 % 82 % Yes Better writing, concept and idea 

creation

2023 Paper2 A 14.5 16 % 944 1 % 11% Yes Asking specific questions/Chatting

2023 Paper3 A 14.7 15 % 761 4 % 82 % Yes Asking specific questions/Chatting, 

concept and idea creation

2023 Paper4 A 22.1 19 % 1118 2 % 1% Yes/No Asking specific questions/Chatting

2023 Paper5 C 12.6 19 % 785 3 % 16 % Yes Literature review, idea concept 

creation, Chatting

2023 Paper6 A 18.3 18 % 1089 7 % 40 % No Better writing

2024 ExperimentalPap

er1

C (Gerrit 

and John)

16.5 20 % 1078 4 % 100 % Yes 

(100 %)

All
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Case Study(pre-post) Results
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Case Study(pre-post) Results
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Experimental Paper Analysis
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Case Study(pre-post) Results

Table 3: Experimental Paper Analysis

Criteria
Student Paper 

(2023)

ChatGPT 

Paper (2024)

Concept 

Creation
Detailed Lacked depth

Stakeholder 

Analysis
Comprehensive

Broad and 

shallow

Verification 

Methods
Specific

Generic 

explanations



incose.org | 27 

The Rubric

candidate scaled max pts ID

total ind. 

Letter 

graded 0

Q1 30

a. Sustainable development Goal 9 5

introduction 2

Alignmment elements to  G9 3

b. Goal / Problem Statement 5

Problem staement Sentance 1

ConOps  / Context of problem domain 2

Descriptions 2

c. Stakeholders 5

Stakeholders and Needs 2

Stakeholder Rqmnts (ID origin) 3

d. Concepts 5

 3 concepts described v requirements 2

Pugh Matrix 2

Limitations 1

e. verification methods 5

System Requirements 2

verification (detailed) 2

Tracability to stakeholder 1

e. Risk Matrix 5

Pros 2

Cons 2

mitigations 1
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Thematic Analysis
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Thematic Analysis

Theme 2022 Papers
2023 

Papers

ChatGPT 

Paper (2024)

Problem 

Definition
Lacked depth Detailed Generalized

Stakeholder 

Analysis
Incomplete Detailed

Minimal 

analysis

Concept 

Creation

Limited 

comparison

Detailed 

analysis

Generic 

decisions

Table 4: Thematic Analysis of Exam Papers
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Summary of Data for Guideline Requirements



incose.org | 31 

AI-assisted Exam guideline
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Validation
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Validation
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Validation
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Discussion

Main Research Question:

What measures could the university staff and students implement 

to ensure a beneficial use of generative AI in systems engineering 

education?

• Guidelines are essential

• Transparency

• Assessment redesign

• Follow-up verification methods
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Discussion

Sub-Question 1. According to educators, what are the critical 

criteria for assessing final papers in an introductory course called 

‘systems engineering’?

•Teacher Criteria: Teachers focus on alignment with Sustainable Development Goals (SDGs), 

problem definition, stakeholder needs, and decision-making frameworks (e.g., Pugh matrix).

•AI-specific Criteria: Teachers also emphasize AI-                      “                      ” 

“                   ” “                            ” “                  ”     “                

           ”
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Discussion

Sub-Question 2. What challenges and solutions has the literature 

proposed for enhancing students' learning in fields related to 

systems engineering?

• Challenge: Over-reliance on AI

Solution: Adapt teaching and assessment methods

• Challenge: Privacy and data security

Solution: Guidelines and education on AI use
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Discussion

Sub- Question 3. For what purposes are students and teachers in 

Systems Engineering currently using generative language 

models?

• Students' use of AI: Most students (83%) use ChatGPT for writing assistance, idea 

generation, and problem clarification rather than solving entire assignments.

• Primarily for writing improvement and quick Q&A support (50%), but also for literature 

review, concept creation, and decision-making.

• 14% of the students use it for literature review, 21% for concept creation, and 7% for 

decision-making during homework 
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Risks Challenges

Reliability Challenges

• AI Rapid Development

• Secondary Data Dependence

Scope and Sample Limitations

Risk Mitigations:

• Expanded Scope: To improve reliability, the author 
expanded the scope of analysis by comparing findings with 
existing literature and using different student surveys.

• Experimental Paper: Including an experimental paper 
helped validate results, providing a baseline for comparing 
pre- and post-AI impacts on student performance.
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Conclusion

Summary of Key 
Findings

Enhanced Student 
Responses: AI 

contributes to more 
sophisticated, well-

structured exam answers 
but may reduce critical 

thinking.

AI Usage Guidelines: 
Clear policies are needed 
for responsible AI use in 

academic settings; 
students should disclose 
and contextualize their AI 

use.

Adapted Assessment: 
Teachers should adopt 
rubrics to evaluate AI-
related competencies, 
emphasizing creativity, 

depth, and engagement.

Recommendations Application-based Exams Privacy Awareness

Future Research 
Directions

Broader Sample: 
Broaden research with 

more diverse samples to 
validate findings.

Competency Tracking: 
Explore competency 
changes in students 
before and after AI 

integration.
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Conclusion

1

The increase in 
AI-generated 
content led to 
higher detection 
rates of 
plagiarism, 
showing that 
students often 
use ChatGPT 
without fully 
understanding 
ethical 
boundaries.

2

Findings 
indicate a 
decline in 
originality in 
post-ChatGPT 
exam papers, 
emphasizing 
the need for 
new strategies 
to preserve 
core 
competencies 
in systems 
engineering 
education.

3

The absence of 
clear guidelines 
on AI use has 
led to 
inconsistent 
practices 
among students 
and educators. 

4

Traditional 
exam designs 
may need to be 
revised to 
evaluate AI-
enhanced work. 
Exams 
emphasizing 
real-world 
problem-
solving, oral 
evaluations, 
and practical 
applications will 
be required. 

5

When students 
and ChatGPT 
are used 
together, the 
results are 
more detailed, 
and students 
achieve better 
grades than 
when ChatGPT 
alone is used.
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How Can BE?
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New Rubric
Category Max Points Score

a. Alignment with Objectives 5

Introduction and context setting 2

Alignment with objectives/topics 3

b. Clarity and Coherence 5

Clarity of explanations 2

Logical flow and structure 3

c. Depth and Accuracy 5

Accuracy of facts and data 3

Depth of content 2

d. Engagement and Interaction 5

Use of engaging language 2

Interaction with questions 3

e. Critical Thinking and Analysis 5

Evidence of critical thinking 3

Inclusion of perspectives 2

f. Originality and Creativity 5

Originality in approach 2

Creativity in problem-solving 3

Total 30
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