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[Abstract]

This study evaluated a one-month Al-First (6+1) add-on project in vocational web-development training for non-majors. Using
a nonequivalent control-group pre—post design, 60 trainees (control n = 30; experimental n = 30) in a full-stack Java program
were analyzed. After the same six-month core curriculum, the experimental group completed an additional one-month project using
staged workflow, Al-use rules, and checklist-based verification. Outcomes included project completion (pass/fail), self-efficacy, and
NASA-TLX workload. Major field and prior coding experience were tested as moderators. The experimental group achieved higher
completion, greater self-efficacy gains, and lower workload. Major field was not significant, but prior coding experience moderated
self-efficacy and workload. Findings reflect program-level effects of the bundled Al-First (6+1) intervention.
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F 2. A7 CHAMRIS| I EA & E4(N=60)
Table 2. Demographic characteristics of research participants

(N=60)
Control ifpei= Total
Variable Category _ mental - % p(x?)
(n=30) | , = (N=60)
(n=30)
Male 17 18 35 58.3 | 1.000
Gender
Female 13 12 25 41.7
20-25 10 il 21 35.0 | 0.960
Age 26-30 15 14 29 48.3
=31 5 5 10 16.7
Major | Non-STEM | 22 23 45 | 75.0
Coding <3 months 21 22 43 71.7 | 1.000
Experience | =3 months 9 8 17 | 28.3
=5days/ | 54 21 41 | 68.3]1.000
week
GPT Use
O-4days/ |4, 9 19 |31.7
week
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Table 4. Reliability and inter-rater agreement
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0.81
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Table 5. Descriptive statistics of key variables (pre/post) and
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Table 6. Group differences in project completion (H1)

Group Pass n(%) Fail n(%) x’(1) o
Control (n=30) 18 (60.0) 12 (40.0) 4.02 .045
Al-First(6+1)

(n=30) 25 (83.3) 5(16.7)

7. 0/g ZXAE 572 At
Table 7. Group differences in project completion (H1) and
logistic regression results

I Model | Model 1 | Model | Model | Model 2 | Model
10R | 95% CI 1p 20R |95% Cl| 2p
Group
(A-Firs | 3.62 H ';8'] 034 | 3.40 H '2;’] 048
1(6+1)=1) : :
Academic
Major | 1.35 5‘05420]* 624 | 1.22 [40'3%4]’ 766
(STEM=1) ’ ’
Coding
Experience [0.50, [0.44,
(>3 1.58 4.99] 437 1.46 4.86) .539
months=1)
GPT Use
Frequency B B B [0.35,
(=5 days/ 1.28 4.72] 707
week=1)

Note. OR=0dds ratio; Cl=95% confidence interval. Model 1
includes Group, Major, and Coding; Model 2 adds GPT use
frequency to Model 1 (sensitivity model). Coding:
Group(Al-First=1), Major(STEM=1), Coding(=3 months=1),
GPT(=5 days/week=1).
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Outcome Effect F(df1, df2) o np?
Design Time F(1,58)=54.12 | <.001 | .48
Self-Efficacy | Time x Group | F(1,58)=17.36 | <.001 | .23
Cognitive Load Time F(1,58)=32.40 |<.001| .36
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Table 10. Survey items and measurement indicators for key
variables
Survey items
Category (measurement indicators) ot
DSE1. | can break down requirements into
functional units and plan an implementation
strategy.
DSE2. | can explain and design the linkage
among service components (frontend,
backend, data/DB, external APIs).
DSES3. | can design and document data flow
Desi i and API call flow. [14]
eesflﬁgascey DSE4. | can incorporate (17]
authentication/authorization requirements
into my design.
DSES5. When errors occur, | can infer
plausible causes and design a direction for
fixing them.
DSE6. | can justify design decisions with
evidence and propose alternatives when
needed.
TLX1 (Mental demand). How mentally
demanding was the project task?
TLX2 (Physical demand). How physically
demanding was the project task?
TLX3 (Temporal demand). How much time
» pressure did you feel during the project
Coanitive | agic? 101,
4 | TLX4 (Performance difficulty). How difficult | [18],
(subjective . ; ' X
was it to achieve the project goals? (higher | [19]
workload) b
= more difficult)
TLX5 (Effort). How much effort did you need
to complete the project task?
TLX6 (Frustration). How much
frustration/stress did you experience during
the project task?
MC1. | followed a stage—based workflow
(Requirements—Design—Implementation-De
bugging—Verification).
MC2. | structured prompts using a template
(goal-constraints—input/output-exceptions)
before asking the Al.
Manipulation | MC3. When errors occurred, | organized This
check logs and reproduction steps before asking | study
the Al for causes/fixes.
MC4. | did not blindly accept Al outputs; |
tested/verified and revised them before
applying.
MC5. | used a checklist and tests (including
scenarios) to verify outputs.
MA1 (Academic major; measurement). [J
Humanities/Social Sciences [
Arts/Physical Education [J STEM
(Engineering/Natural Sciences/CS/IT) [
Other ( )
— Analysis coding: STEM = 1; Non-STEM | Thig
Moderators | (a1l others) = 0 study
CE1 (Prior coding experience;
measurement). [J <3 months [J 3-6
months [J =6 months
— Analysis coding: <3 months = 0; =3
months = 1 (merge 3-6 and =6)

http://dx.doi.org/10.9728/dcs.2026.27.3.751
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Table 11. Project completion (pass/fail) criteria and checklist

1. Pass/falil criteria

A submission was classified as Pass when all required features
(R1-R10) were marked “Yes” on the checklist and the system was
executable and demonstrable without critical failures; otherwise, it
was classified as Fail.

2. Required—feature checklist

ID | Required item Yes/No

R Appllcatlon runs and main page is accessible (no Ov ON
critical errors)

Ro Login and authorization work (protected access 0y ON
controlled)
Core data CRUD works

R3 (Create/Read/Update/Delete) DY DN

R4 Frontend-backend API integration works for main OY ON
flows

R5 DB plerS|stence is verified (save/retrieve Oy ON
consistency)

R6 | Comment feature works (create + retrieve/list) Oy ON

R7 Comment recommendation works end—to—end Oy ON
(request — response — Ul reflection)

RS Spring Boot-Flask |ntggrat|on works OY ON
(request/response verified)

R9 Error haﬁdllng & validation are implemented (incl. OY ON
integration failure case)
End-to—end demo completed + basic

R10 documentation provided (README/run steps) LY LN

Final Decision: [J Pass [J Fail
Notes (optional):

3 Inter—rater Procedure

Two raters independently judged Pass/Fail using the checklist;
disagreements were resolved by consensus. Rater—specific
evaluation sheets and evidence logs are available from the authors
upon request.
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