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Teaching and Learning Setting

This teaching and learning case study is situated in MEC1037 Building Physics and Systems, a
level 8 module delivered in the School of Mechanical and Manufacturing Engineering at Dublin
City University. The module focuses on applying building physics principles to energy
performance analysis and retrofit design for Irish residential dwellings.

A core component of the module is a project-based continuous assessment (CA) worth 50% of
the overall module mark. In this assessment, students develop a techno-economic renovation
strategy for a poorly performing dwelling (typically BER G), targeting improved performance levels
such as BER B. Students construct digital building models and conduct dynamic energy
simulations to evaluate renovation options while explicitly considering cost, energy, and carbon
trade-offs.

Prior to redesign, this assessment was submitted as a traditional technical report. While this
format supported documentation of outputs, it provided limited insight into students’ reasoning
processes, modelling assumptions, and awareness of methodological limitations. With the
increasing accessibility of generative Al tools, the report format also became more vulnerable to
polished but weakly validated Al-assisted content. At the same time, professional engineering
practice increasingly values concise visual communication and the ability to justify technical
decisions verbally to diverse stakeholders. These factors motivated a redesign of the
assessment.

Purpose of the Assessment Redesign

The primary purpose of the assessment redesign was to integrate generative Al into the learning
process while preserving disciplinary rigour, academic integrity, and professional judgement.
Rather than prohibiting Al use, the redesign aimed to reposition Al as a tool that could support
efficiency and communication while requiring students to critically validate outputs and retain
ownership of technical decisions.

The redesign sought to:

e reduce susceptibility to unreflective Al-generated content;

e shift assessment emphasis from content production to interpretation and validation;

e develop students’ critical awareness of Al limitations and ethical use; and

e align assessment formats more closely with professional engineering practice.
By combining a poster-based portfolio, a mandatory Al Reflection, and an oral interview, the
assessment was designed to foreground reasoning, accountability, and explanation, ensuring
that generative Al augmented learning rather than replacing engineering judgement.

Assessment Design and Delivery
The traditional technical report was replaced with three integrated assessment components.

Al-Assisted Poster Portfolio (Three Pages)

Students submitted a three-page poster portfolio, with each page aligned to a distinct stage of
the engineering workflow:



e Poster A.1-Background and Context:

Review of residential retrofit strategies, energy performance improvement principles,
and relevant academic, technical, and policy sources applicable to the Irish context

(Fig. 1).
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Figure 1: Sample student posters showing the development of theoretical grounding and contextual understanding for the Irish
retrofit project.

¢ Poster A.2-Methodology:

Presentation of the modelling workflow as a structured knowledge graph, including
microclimate analysis, justification of renovation actions, and dynamic simulation
using tools such as DesignBuilder or IES VE under Irish occupancy and operational
assumptions (Fig. 2).
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Figure 2: Sample student poster demonstrating students’ development of a structured methodological workflow.

Poster A.3 - Results and Discussion:

Comparison of renovation scenarios (typically performance-driven and cost-
optimised), evaluation of energy demand, cost implications, and achieved BER
levels, followed by a justified recommendation (Fig. 3).
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Figure 3: Sample student poster illustrating the results and discussion stage, where students assessed energy demand, cost-
effectiveness, and BER achievement

Generative Al was permitted to support communication and structuring of explanations, but all
outputs were required to be verified against simulation results and authoritative sources.

Mandatory Al Reflection

Each student submitted an individual Al Reflection documenting:

e which Al tools were used and for what purposes;
e how Al-generated outputs were verified, corrected, or rejected; and
e ethical considerations and risks associated with Al use.

This component functioned both as an assessed learning activity and as a source of qualitative
evidence (Fig. 4).

Al Reflection

For this project we used Al tools, mainly large language models such as ChatGPT, as a
support for our research, design thinking, and communication, rather than as a replacement
for our own work. Our aim was to use Al to speed up routine tasks, clarify concepts, and
help structure the poster portfolio, while still taking full responsibility for the technical content
and final design decisions.

Early in the assignment, we used Al to help us understand the brief and to put the
requirements into simpler words. This was especially helpful for keeping track of how the
three posters (Background, Methodology, Results & Discussion) should link together and
how the two renovation scenarios (cost-effective upgrade and nZEB) should be explained.
We also used Al as a “tutor” to go over key ideas from building physics, like U-values,
thermal bridges, BER ratings, and what nZEB means for Irish homes. In those cases, Al

Reflection on Al Tool Utilisation

As a group, we used several Al tools to support the creation of our three posters. The assignment
encouraged us to explore different types of Al support. including content generation, summarisation,
diagram creation, and design layout. Tl i
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Figure 4: Sample Al Reflection
Oral Interview (Q&A)

The assessment concluded with an oral interview in which students presented their poster
portfolio and responded to questions probing modelling assumptions, interpretation of results,

and technical decision-making. This component enabled direct verification of student
understanding and ownership.



Evidence of Student Learning and Engagement

The outcomes of the redesigned assessment are evidenced through students’ mandatory Al
Reflection submissions, lecturer observations during poster presentations and oral interviews,
and quantitative results from an end-of-semester student survey.

Survey Structure and Scope

An anonymous end-of-semester student survey was used to evaluate the impact of the
redesigned assessment. The survey comprised five items, each aligned with a specific
pedagogical focus of the module and the assessment redesign. All items were measured using a
five-point Likert scale ranging from Strongly Disagree to Strongly Agree.

The five survey items addressed the following areas:

Question 1-Core Learning and Understanding: Student perceptions of learning related
to retrofit principles, BER improvement pathways, and interpretation of energy simulation
results.

Question 2 - Digital Tools and Assessment Format: Experiences with the poster-based
assessment format and use of digital tools, including generative Al.

Question 3 - Demanding or Advanced Aspects of the Assessment: Student
experiences of more challenging elements of the assessment, including interpretation,
validation, and synthesis of results.

Question 4 -Value of the Assessment Design: Perceived usefulness and acceptance of
specific components of the redesigned assessment.

Question 5 - Engagement and Overall Value: Overall engagement, motivation, and
perceived value of the redesigned assessment approach.

Survey Evidence

Analysis of the five survey items indicates a strongly positive overall student response to the
redesigned assessment (Fig. 8).

Question 1: 72% of respondents agreed or strongly agreed, 18% were neutral, and 10%
disagreed.

Question 2: 65% agreed or strongly agreed, 10% were neutral, and 25% disagreed.
Question 3: 60% agreed or strongly agreed, 12% were neutral, and 28% disagreed.
Question 4: 70% agreed or strongly agreed, 15% were neutral, and 15% disagreed.
Question 5: 85% agreed or strongly agreed, 9% were neutral, and 6% disagreed (Fig. 5).



Student Response to Redesigned Assessment
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Figure 5:Comparison of Student Responses (Q1—Q5). Breakdown of agreement, neutrality, and disagreement regarding the
effectiveness and value of the redesigned assessment.

Qualitative Evidence

Al Reflection submissions revealed that students consistently encountered limitations when
applying generative Al to context-specific and quantitative engineering tasks. Students reported
instances where Al fabricated numerical values, failed to reflect project-specific simulation
outputs, or lacked awareness of dwelling-specific assumptions. These experiences led students
to explicitly recognise risks such as hallucination and automation bias.

Students described adopting validation strategies including manual checking, reliance on
authoritative technical sources, and rejection of unverifiable Al outputs. Lecturer observations
during oral interviews indicated that students were generally able to explain modelling
assumptions, justify renovation strategies, and defend their conclusions.

Taken together, the survey data and qualitative evidence demonstrate that the redesigned
assessment supported learning, engagement, and critical awareness of generative Al use.

Key Insights and Lessons Learned

A key insight from this redesign was that students are not inherently proficient in using generative
Al critically and require explicit scaffolding. While Al tools supported efficiency and
communication, they consistently failed in context-specific modelling, quantitative reasoning,
and interpretation, reinforcing the importance of disciplinary expertise.

The mandatory Al Reflection proved particularly effective in shaping student behaviour by
requiring explicit documentation of validation and ethical decision-making. The oral interview
was essentialin verifying learning and reinforcing accountability beyond written or visual outputs.

Future iterations would benefit from clearer early-stage guidance on responsible Al use and
validation strategies, particularly for students with limited prior experience. Overall, this case
demonstrates that thoughtfully designed assessment can transform generative Al from a threat
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to academic integrity into a productive object of learning that strengthens professional
judgement.



