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Designing a Al Literacy Course for Non-IT Major
Undergraduates in Higher Education

: based on Backward Design
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ABSTRACT

As AT technology advances, each industry is demanding talents with problem-
solving competencies using AI. From this perspective, this study aimed
to design an educational program to foster Al literacy for non-IT major
undergraduates. To achieve the objective, this study designed performance
tasks and learning experiences that applied core knowledge and skills through
authentic problems linked to their careers based on backward design. In order
to evaluate the validity and derive improvements of the Al literacy program
designed based on the backward model, it was applied to two classes as
liberal arts education at University A. Through quantitative evaluation of the
perceived Al literacy sub-competencies with 50 participants, improvements
were derived in terms of AT knowledge, AT utilization, Al evaluation, and Al
ethics. In addition, the results of analyzing 63 reflection reports submitted by
students showed that the program could be effective in achieving AI literacy
goals. This study is significant in that it suggests implications to be considered
in Al literacy education for non-IT major university students by providing a
case study of an educational program based on backward design.
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Vocational Education

v' Data & algorithm literacy in a
specific career field
v" Error detection & decisio

Higher Education

v’ Data & algorithm literacy
v" Problem-solving
v Career-related compe i}

K-12 Education

v’ Basic knowledge on AT
v’ Basic utilization of AT tools
v Understanding Al ethics

Figure 1. A pathway for educating competencies for Al literacy
suggested by Chee et al[9, p.13]
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Table 1. Search terms

Al literacy Definitions Reference
Al Understanding the basic
K led functions of Al and [7,9, 16]
nowiedge how Al works
Utilizing Al knowledge
Al Use and applications in [7,9, 16]
everyday life ethically
Evaluating Al
Al applications and
Evaluation models with higher- [7.9. 16]
order thinking skills
Problem— Solving social or
solving with major-related problem (9]
Al by applying Al
Solving social or
Al ethics major—related problem (9]
by applying Al
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Table 2. Previous studies about Al education

Inclusion Exclusion Reference

Development of an Al-
integrated education [18]
program using robots

Primary Development of Al-

integrated Digital [19]
Citizenship program using
Robot

Development of an Al-
integrated education
program for classifying [17]
reptiles and amphibians in
biology education

Primary &
Secondary

Development of an Al-
integrated education [20]
program for STEAM
classes in high school

Development of a machine
learning—based integrated
program to promote
understanding of molecular [17]
structures in conjunction
with high school chemistry
curriculum

Secondary

Liberal arts education
model to enhance Al
literacy competency among
university students

[10]

A study on Al curriculum
for non—computer science [21]
majors

Higher
education

Design of an Al liberal

education curriculum for (1]

non-computer science
majors

Development of a training
program integrating
information, mathematics,
and science subjects with
Al for secondary school
teachers

Teacher

education [22]

AN
H
Q
o
o
N
Vv
=2
_>|:
o
= B
i
4
o2
i
o
o2
R
4
1o
o
>
i
b

shelan, 20029 714 Mg 3HAe] ER T gk
PR YT A 230 Aaold B &
ek e o ololl0e] dpele 2

A3, ety se oA o
A AR A Rt
YoM 2708 of
T8) e TR ALl chat ol sl ElolE A Hh, rwau

FN
it
Wr&&»&iﬂrﬁ_ﬁ_

Q.

CHEt KO A] ITHIHSALS 218 AIZIEIZIAl £ 87 ¥el= 47 7|tiez



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 7, 2025

g, &2 5 712AA AT AY e mjaled 7Ie 71 3 AlE AAlskE BolM = ‘GRASPS AV E &
O 2 tojE| 242 sdste A7t FE oL U stedl, gg5o] ofd Fx(Goal) s 7HA L, AT AF
s QfollAf tistasoll A 5] wat gRkolut AT 7]E  (Role)2 &dll, A2 vl (Audience)& 11&stef, A
off tigh olafol]l 2YL B A= JAWT], oh2 wHel  AA< F=(Situation)oll A 48 (Performance)shoF sh=
A ATl ot Skt ATE R ws T2 HIeka 9l 7IE(Standards)oll Y HAIE ALY £ AEF 52 A
o A A AR LTSS vjEiE AR AT 28 ws /bskal gl
of gt =2joltt. Skowronek @l[23]= A|&7Hsot A5 opA ef AR M= 2 ZFAE St B A”ste v
S 98l oAt ATE e wAolA B4 24, ARl o Wit gl A sheE S8l S5sioF S A4, g, 7]
ol%r, T, 8HE °olfr & HFT WHoA AIE &Y &2 F5°IEF e 4¥e 28] s dES
Z=AEE & EEJ%O] "doghe Fxota Aok F ¥ T wis WHERETO 245 #85to] aipaoz HAE
A2 ALS] w& Wol tigh =oJo|t}. AIZE A Y 4 AEF ES Aottt
sh7] sl ATS Z-&sto] ddH]] 2o ZAsiEdE S ojgiet Al 7kA] FAIE Fl W= AACIA Atsh=
2555 Sk Zlolth. Kasinidou[24]= #of2] Aol ot A2 Tyler7} A2t 43 Faol wh g g, w5 &
o AlZjElzi Al ]8Zo] ol AlFE]l 22 4 Rt @ W, B8 W7he] ES= A2 (Forward Design) 49|
= P Adsiled, Z2AE 7|Hke] EAlsiE WS AP RISk AlESte, ke 51 AAR @ Aeee
AltstRict. Shih Q][25]= Al9] w2l & HIdESHES ol =M Fmet YUt dAAdE FHESFALA slH12, 27,
o 7kE2)7] flel 45 (Situated Learning) ¥ 28] &, XIAS olsE B3 Fofnlst &L Mol7t 7H
oM HAgge] ZAE siZste=d Agstelrt. 2=, v & ojdljo] =Ee =M HF AR olsof =EE 4 A=
T ECNA ATS 283 2AsEdY e st A2 AFsh= A WA oltH13, 30]. of2{’t FAollM F. of
ARl ZAIE A& shEAt F=o] ZANES #Fcks oltoo] e gHEAL kil 7Hx|Sl= HAe} ghs 7
g3 Al S4 S Rl o] fojujd = 9les do] S0l HES g of2ieh Hiej= A H*ﬁ% Bk
w=oJskal it Q1 ofsliE vtgo = axbed A ARL[13] B wAF A2,
A Chee 9J[9]9] AFtollM = tishe tidoz £3  rtasdd 9 gAY & $3d AT /Hdst=dl 48
St ATREE Ao Adatke] AAAdo] ol =] Ykttt & AfRiZE B
= AolM = Tes] dlofE 9 daielE B4 Fol, A7t
AFAI T AAE A A AAlof] ojEA 82 4 Y=A] AF Table 3. The stage 1 of the Al literacy program based on
Al RAES Fo BANAL SUstRA Ale] 48 9 Backward Design
B7P7F o] FolAof 5t o] & Fdll EAlsHE TS FIL (Stage 1) Identify desired results
4 Qle ATE|E A nsbd 2 Wivio] HQshs 7Fx5)ar Established Goal: Students can solve problems by applying Al
ot} B oATlof A o]alst WAo|A] Alx| Wetojx Fab ethically with data from a variety of flelfis A
Hom Al JFS I 4+ UEE T ¢ AAE ¥ Eh;ierstagdingls ion of ]Es%zr}llzils%gjlsg(s)g;ervised
gafo] DjStg tho2 ATZEIRIAl £UE HASTA  uperiscd learning methods: | |<aring and unsupervised
€ o - earning be applied?
SHAT SVM, Decision Tree, Logistic — Why is it necessary to train

Regression, Neural Network
— Use of evaluation of
unsupervised learning methods:

data and develop an optimal
model in supervised learning?
- What visualization tools

. o . .
3. 4 0_] c Al 7:“ 7' H} AIE—] E‘] E" }\] 0“ A 7_-“ Ic(lu?tq:;ilg;, Hierarchical do students need o use to
, . 0
~ Howand why to preprocess Tgﬁ:itdtg:siﬁiélized data
3.1 9= 49 470 wa et
- Optimization of Al model B .
o S S| H o - Data visualization How can Al be applied to
Hel e o AA W2 Wigginset McTighe[12]7} A solve this problem?
N3} 7159 Badt S5 HolMA, WA olshet o]

l =

2 5ol AA ol Aoz AR 4 e Y S
FFste Aol Ao TS T 7iEE Wit g
= AA e A 71N aso] =2d 201549 7HA
WS MZR WGt wpdA o thet 2747}
HARAM ZESHA| =)= AL 2853 ATH26].

A AANM = 1AM sHYE0l A sHok
1 JLAoly A7 Al HH BuE A,

r O hal

S50l ol2fet 4F 712 =2 ¥les HoE
T A= ¥ JAE HFA oz ZEstes o27]. 4

CHEt KO A] ITHIHSALS 218 AIZIEIZIAl £ 87 ¥el= 47 7|tiez 32



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 28, Issue 7, 2025

Knowledge(Students will
know)

- Supervised and Unsupervised
learning methods

- Data types and Target factor
- Use of Al application:
Autodraw, Google Lens and
Trends, CHATGPT

— Al model and evaluation:
ML4Kids, Teachable Machine,
Orange3, etc.

- Data visualization: feature
statistics, Scatter plot, Box plot,
Line plot, Distribution, etc.

— Al ethics: Moral Machine,
Deepfake, Stable Video

Skills(Students will be able to)
— Preprocessing data and
setting target in supervised
learning

- Selecting supervised learning
or unsupervised learning
methods depending on the
problem with Orange3

- Training or testing data
based on Al ethics

- Selecting visualization tools
with Orange3

- Evaluating Al model
performance & Selecting the
best Al model based on Al
ethics

- Translating Al model and
data based on Al ethics

Table 4. The stage 2 of the Al literacy program based

on Backward Design

(Stage 2) Determine acceptable evidence based on GRASPS

Performance Task

- Performing problem—solving
tasks using various data in 6 areas:
In the six job fields (Situation),
you will be required to apply Al
technology to provide better service
(Goal) to customers (Audience)

as a professional in the relevant
field (Role), and to come up with
solutions for prediction or problem
solving (Goal). These problem
solving solutions (Products) must
be based on the performance of

Other Evidence

- Products with the use of
Orange3

— Mini—project reports
and presentation

- Final project report and
reflection

2. Understand Al knowledge
and key concepts required
for problem solving through \% \Y V|V
video in pre—class: Self—
directed learning

3. Practice similar problem—
solving methods and
procedures through video in
pre—class

4. Explain the entire problem—
solving process and how to v
interpret the data and results
during in—class.

5. Provide similar problems
so that learne?s can Perf_orm vy v v
problem—solving activities on
their own during in—class

6. Evaluate their peers'
presentations through
presentations and compare
them to their own problem—
solving methods and results
during in—class.

7. Review the entire problem—
solving process while the
professor presents a model \Y
solution and compare his or
her results during in—class.

Self-assessment
— rubrics of the reflection

Al models that are ethical, most reports
effective, and efficient, and increase
accuracy and reliability (Standard).
Performance Task Rubric(sample...)
Competencies High Medium Low
can apply
and evaluate can apply
) the mqstt and evaluate | can apply Al
AT model K{) fggﬁﬁa ee Al technique technique,
; qu for problem but cannot
evaluation for problem solving and evaluate
solvl'ng and derive Al accurately
derive the model
optimal Al ’
model.

Table 5. The stage 3 of the Al literacy program based

on Backward Design

(Stage 3) Plan learning experiences and instruction:
Mini—project to solve authentic problems in 6 sectors

Sequence of teaching &

WHERETO Elements

learning experience W

H|/E|R|E|T]|O

1. Explain the background,
necessity, purpose, etc. based
on familiar problems or data
in the 6 areas.

8. Organize the entire process
by creating reports based on VIV ]V \Y%
templates in after—class

9. Reflect the learning process

and results in after—class ViV
10. Apply Al techniques and
solution into new data or v vivlv

similar problems in different
areas repetitively

11. Performing a final project
directed by themselves with
the topic and data which they
are interested in.

12. Reflect Al ethics with
various activities performed
during the problem—solving
projects
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Table 6. Weekly Lessons in Al literacy program

W ‘ Definitions ‘ Reference
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Creating their own pledge poster for the
1 | 2024-2 term using tools that incorporate
Al technology(Autodraw)

. . — Al
Activities with objects recognition &
N . ; Knowledge &
2 | trends comparison with keywords (Google Use
Lends & Trends)
3 Activities with the use of Chatgpt by
translating & summarizing foreign articles
Distinguishing between good and bad
. posture (ML4Kids)
Understanding Machine Learning Using Al use &
Titanic Evaluation

5 Data Classifying recycles(plastic vs.
bottle): Teachable Machine

Solving problems using Al in various .
6 . . > AT evaluation,
career—related fields (education, business,
| health, economy, environment, cultures) Problem-—
12 ’ Vs ’ solving with Al

+ Orange3

Discussing Al ethics issues in autonomous
13 S }
driving:Moral Machine

Discussing social issues through image Al ethics

14 | creation and video creation using
deepfakes

15 | Final Projects and reflection
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Table 7. A research procedure

Analysis of + Al literacy concept and key components
Previous + Frameworks for Al literacy education
studies + Al literacy evaluation scale
(Stage 1) Identify desired results:
. established goals, understanding, essential
Instructional . .
Design questions, skills, and knowledge
for (Stage 2) Determine acceptable evidence:
Al literacy Creation of activities based GRASPS, assessment,
based on rubrics
Backward (Stage 3) Plan learning experiences and
Design . o
instruction:
based on WHERETO elements
B Applying Al literacy courses for non—IT major
Imp;:irgint students in the 2024-2 term:
+ Flipped learning model during 7 weeks
Analysis of perceived Al literacy questionnaire
Evaluation and reflection reports
& Revision + Al literacy questionnaire: N=50
+ Reflection reports: N= 65
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Table 8. Perceived effects in Al knowledge

Al Knowledge (N=50) M SD
K1 | Ican explain the types of data. 3.20 | 0.86
K2 | Ican select and manage data efficiently. 3.24 | 0.96

I know the difference between structured

K3
and unstructured data.

3.48 1.11
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K4 I know the role of training data and test 3.88 117
data.

K5 | Tknow what the characteristics of Al are. 3.96 | 0.81

K6 I can explain the commons and differences 408 | 0.90

between Al and human intelligence.
K7 | Ican distinguish between Al and non—AL 400 | 0.83
K8 | Tknow about Al-applied tools. 432 | 0.68

I know about intelligence agents used in life
(e.g. Siri, Bixby, Gig Genie, etc.)

K9 4.46 0.73

[ can distinguish between problems that
K10 | can be solved and problems that cannot be | 3.98 | 0.87
solved with AL

[ can explain cases that can be used

K1l depending on the type of Al model. 364 1.05
K12 | Ican explain how Al makes reasoning. 3.52 1.07
K13 [ can explain how computers recognize 3.40 111

different types of data.
K14 | Tknow what machine learning is. 4.26 0.66

I can explain about supervised and
unsupervised learning.

A sum of the Al knowledge 3.84 | 0.63

K15 420 | 093

SHYE2 ALE olsiR=A]ol tieh |7F FFollA BAA
o FFoR PP Al=ol thdt o] (K8, K9H)7F 7+
& =YL, o2 2FI3E BEsto] vt FolA
EAs|d TRAE ALIWH 2 ot H| X Eak5o|

tfst o] 8 (K14, K15¥)7} 7F4 =] Urebytth. o) Hhsho]
Q312 30]|A] Tlo]E] S F83A| T o] o] |5 U o
ok 2] Ao] ££5 210 2 UeHgTh(KI, K29).
ATZHE ZHolA YS9 X H & TS
A3H= <Table 9>3 btk AT 280 tﬂi 319 240

AR A0l B 14 ZRHEE A0 L£33lth=

Shs

I

» Xz

Mo 2 rjr ook

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 28, Issue 7, 2025

US WL BHE ST YA, oW AIRYS TEL
2ol oleiee AW ee o 4 Uck
ATH7E R4 Sy X S ANE BAY

Table 10. Perceived effects in Al evaluation

Al Evaluation M SD

[ can suggest ideas for areas where

El completed Al models can be used.

3.72 | 0.81

[ may determine whether the training data
E2 | for Al model has been pre—processed inan | 3.60 | 0.93
appropriate form.

I can make sure whether the AI model is

E3 trained according to the purpose. 3701 0.89

4 I can eyaluate the performance of the Al 366 | 0.82
model in supervised learning.

Es [ can suggest ideas to improve the 348 | 099
performance of Al models.

E6 [ can determlne which Al model is suitable 358 | 093
to solve a given problem.

BT [ can improve ‘the performance of the 324 | 0098
machine learning model.

A sum of the Al evaluation 3.57 | 0.72

AL %7} 39} Ra0lHE Az OR BT e Y
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U 24T A5 Bdo] ALgE 4 Sl Holol of
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Table 9. Perceived effects in Al use St A3t= <Table 11>3} 2T}
Al use M SD
I can create Al models using Al model Table 11. Perceived effects in Al ethics
Ul | generation tools (e.g., Teachable Machine, 3.24 1.17 ;
Machine Learning for Kids, etc.). Al Evaluation M D
T have used Al models or Al products in m [ think that even the completed Al model
U2 dail;/] li?e. Proquets My 1414 | 0.90 Eel needs to be continuously improved. 462 1 0.57
Al models or machine learning methods can Personal information issues should be
U3 be used for purpose. & 3.72 0.78 Et2 | considered when collecting data for training | 4.68 0.55
4 | 1h dA I bl 408 | 0.92 Al models.
U I [t . X .
ave use 0 S0ve pr'o ems - Ee3 [ have to think about whether the data used 472 | 054
Us I can manage the data using appropriate 3.70 0.89 to train Al is legitimate data. . .
tools depending on the type of data. : : ; .
: - : Fed I can explain the positive impact of Al on 442 | 0.64
I can directly train the Al model using the society. . :
U6 3.60 | 0.88 4
collected data. ; .
FiS I can explain the negative impact of Al on 146 | 061
A sum of the Al use 3.75 | 0.62 society. ’ ’
[ think there is a need for regulations on the
Et6 | ownership and use of creations created by 4.62 | 0.60
SHA|EE, QIF A5 Bl /g e 5 ARESto] QI A5 B Al models.
dg uks 2 otk B (1H)oA] 71 Yo miE HaE I think there is a need for regulations on
Et7 | the use of Al technology made by specific 448 | 0.71
At o= 2 £AolA Orange3e] £/ 249 Al institutions or individuals.
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Ethical problems that may arise in the

Et8 | development or use of Al should be 478 | 0.46
considered.

Et9 | Iknow that Al can be biased. 418 | 0.98

Fr10 It 'is'ne'cessgry to think about ways to 450 | 065
minimize bias of Al

Erll I have to think about ways to collaborate 454 | 0.68
with AL

Fel2 I have to think about how to use Al 464 | 0.63
properly.
After adopting the results derived by Al,

Et13 | Ishould consider who is responsible for 456 | 0.61
consequences that will occur.
I can consider ethical aspects of the results

Etl4 | derived or the behavior recommended by 4.52 | 0.65

AL

A sum of the Al ethics 4.55 0.45
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Table 12. Perceived effects in Al Competency analyzed
from reflection reports

AT Competencies in Al literacy ‘ Num™ | File*

1 AT knowledge 51 37

2 Al Use 64 40

3 Al Evaluation 144 50

4 Al ethics 40 29
A sum of the Al use 299

*Num = no of reflections mentioned related to the competency

*File = no of students mentioned related to the competency
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