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@‘ Problem Sheet

Instructions: Complete questions on CIVIL @ UL calculation paper. Refer to the final page for the variable
dimensions. Ensure you write your name on Page 1 of the calculations. Scan the full set of calculations
and upload to Brightspace by 11:00 Friday, Week 11 using the following filenaming system:
CE4013_2023_Problem_Set_Surname_Firstinitial.pdf e.g. CE4013_2023_Problem_Set_Higgins_R.pdf.
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Methodology

« Traditional Method Phase:
Students solved structural analysis problems using hand calculation techniques.

« GenAl-Assisted Phase:
Same problems were then approached using a GenAl tool;
Students were tasked with comparing Al-generated solutions with their own.

« Three primary sources of data were collected:

Pre-exercise survey (n = 41): Baseline attitudes, experience and proficiency with Al tools;

Reflective survey (n = 33): Reflective commentary discussing the strengths, weaknesses,
and implications of using GenAl in solving the problems;

Post-exercise survey (n = 22): Assessed students’ perceptions of GenAl’s accuracy,
efficiency, and educational value after completing both phases.
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Results and Discussion

* Pre-Exercise GenAl Use Response No.
Responses

Vast majority had some experience

| have used it a few times but not for 24 4%
any coursework

oo e 2%
oo
o ChatGPT -

| use it regularly including for _ 14.6%
coursework.
Most widely used tool among sample

(97%) Pre-exercise GenAl Experience

Aligns with global patterns.
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Insights: Not always accurate but..

« Stability and Determinacy (accuracy: 68%)

Step-by-step explanations
"It broke down the structure..."

Conceptual clarity and appropriate formulae
"Explained why it was determinate”,

Most found it accurate and helpful

Minority found it unhelpful
“...keeps reading the picture incorrectly"

16 - 18t October 2025, Budapest, Hungry

Classify each of the structures shown as
statically determinate or indeterminate.

If indeterminate, specify the degree of
indeterminacy.

Is each structure stable? Why?

Typical Question on stability / determinacy.




Insights: Not always accurate but.. N

« Deflected Shapes (accuracy 28%) l l\I\:

Written descriptions of shape ————

"Written explanation of what the deflected shape w—_— —
would look like"

“...described general deflected shape"

Attempted sketch (accurate or not)

Conceptual explanation _K
“...where max deflection would occur" /_\

Incorrect or confusing output.

Deflected shape

Typical GenAl deflected shape attempts
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Shear Force Diagram

Insights: Not always accurate but.. )
« Beam Analysis (accuracy 28%)
Step-by-step guidance
Correct method but incorrect math .

0 1 2 3 a 5 6
Position along beam (m)

Bending Moment Diagram

Partial accuracy

Bending Moment Diagram

"Correct reactions but incorrect diagrams”
E 150
a kN/m 30kN/m
b kN/m
3m 2m |1
> - o
K 6 m )' ’ ' ’ Position aEn:g beam (m) ! ’ ¢

Inaccurate SF and BM Diagrams produced by
GenAl tools (March 2025)
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Value of Student Assignments using GenAl

Learning About GenAl’s
Students learn: Capabilities and Limitations

« About GenAl’s capabilities and limitations; © hatPT
ViViviN

Capabilities Limitations

» Calculate support » Susceptible
reactions to errors

= Determine = Simplifications
member forces may mislead

= Assist with = Limited
equations knowledge

° TO Cr|t|ca”y assess and Venfy OutputS; BLOOM'S TAXOMONY — COGNITIVE DOMAIN (2001)

‘ CREATING
Use information to create something new

Examine information and make judgments

» Technical skills (formal use of GenAl, prompting,
clarifying, etc);

HIGHER-ORDER
THINKING SKILLS

ANALYZING

Take apart the known and identify relationships

* To judge GenAl tools responsibly. APPLYING

Use information in a new (but similar) situation

UNDERSTANDING

Grasp meaning of instructional materials

THINKING SKILLS

LOWER-ORDER

+ REM
— Recalls,

A o b - - - I
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Shear Force Diagram (kN)

GenAl Improvement

%
_ Oct 2025: Some
June 2024: Some CI;/Ieanrg\T t%glzs%lr\m/laobslé GenAl tools able to ~%0
GenAl tools unable to solve moderatel accurately solve i ! , ] =
to solve basic complicated y moderately ? : S . * >
questions. P

complicated

questions. questions Bending Moment Diagram (kN-m)

Bending Moment M (kN:m)

0 1 2 3 4
Position along beam (m)

W

Here are the plotted diagrams for the given beam (a = 10 kN/m, b = 15 kN/m):
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