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FHOIE e S IR AR B I - SR E 20 RE - BEER - EEEENRERE - JABRES - B
GBI - BEVHIREE - WANES S22 A RRT RV ERIZ R - BEH T Bl 2 BB
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MEfR L pe D | B IR DR B (M E (R ER EB A RN HE BT
HEEREhigEa 2R « BERETEEEE R EMEAE 85 - B EEEHERAR - hE Lk
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SRS N E 0 AR R ERIR A E IR - M NEE A (2021) ZIFEEEEEZ
B AR BT LR - BREESESREE DRI AT - R B e B B B B A R A
REELEFE L - BOREEIVBERE - LS E P DA BB b DR
EERIENERNE - a0 EIRE AR E (2019) AYMFSRIEH » #FEHIERT » BE - EARZHET
[EIEEER - MIFEREHREEIEEEEF - #R " IBEERTL ) EEHEEN » AlEEE RS
BRI SR 7= -
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AR HER LAY« B = (2R R BEEAGER - SRR BERRE N
Cairns B Areepattamannil (2019) HI¥f 25k 54 {#B R 1 170,474 4 15 R AT - BN
HURHER 25 BB L L ER At ) BEEE (EAERA - QNBPRI B EER - TR - RRIVRHEENREDUN BRI H I,
WESA R EARERK - BIASE TR 2 AR B (E B LTI SE - Sl SRS B H AR
it RMEEEIARR 0 A0 A (2022) AT 2SR B ERITEISE R - DIBESe B TR
ETHREEE R AT I A FEE RS [E - EEEEER AL EES - &
FERM AR R - [EEISEE ST » EEREES] © IR RIRERE WA R ER - 7
RE PR BN Bl SR Bl (E R A B2 5T « JUBRF IR EAZER T (2021) DARLER s miastat -2
20 [ ERAE 2 EARSE - SRR RN AR ERIRIZ 2 BB R B E AR - e iR se il B
HER]DZERI DA B2 B - IRESIRFA R 2 B2 R H AR B SRR RE 7
ERE% AR B2 AR T S S E T RERY SRR Bl gk R E IR RH (2023 ) E—F DAFRSREE
EBEMERTE L HEERHIE BN ERMEEBEREEH BT ERE - (HERE
H (2020) HRELEFRFRAIZ o0 S SR0 e (SRRt i) AMERE R R i
BAETHESREEERE - RSN 2R ARl B an F o - (£
BRIV AR B E A DEEE R TIRERRERERE - 8RN EY
T T BRI R -

DIRHS Z B 8 A5 ~ KRB R P - EEIELETELRHRGRTE (design and technology ) £ & &
SHE R BTV EIESE) - S EBERIEH 0] DI & M AR AR R B B R B RIIRE ( Eggleston,
1996 » 5IEHFHAE - 2011) - EEEHEEE TN & EBE) T MOV EES) - AR EES (R
A. Brown & J. W. Brown, 2010) - FRlE2EEEREEIVEHEE - ERERIRIERE TEHE
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HER e - HEEEBERNEZE (project-based learning) * FEEAFIGHET » FBEKEIE - i#
R E M EREME (ni K STEM HE W& - fH B 5 Laboy-Rush, 2009) » STEM 7&K EAIA
i (art) 2HIRIERE B STEAM (science, technology, engineering, art, and mathematics, STEAM ) °
STEM GERIA 328 (UIE TEERAKZBENERAETHEE NTHE  fIEMRESATHERE

(Lin et al., 2021) - BNJNEEA STEAM RIEZR G R L ERIBESCEERILZMSE » 10 : B
BB FERE (BRRUE » 2021) » IRRRIE T HRIRE B (FHEE 7 R R R T SRR B A 2 R S
FEIHERE IR -
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BRENWIEW - BB A TESRBTREMEFHER - ADEE R N LEE - ALEEA
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THEBERETEER—HRES] (competency) ° WFEAERTHTIRH 16 TH A TEERE L HEHHIRE
J7RsfAr » DAGHAE S AT DV FI PRt S N LRl - M LR RAA ZumaE M & 1F - fHHK
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NTHEEZAEE? N LA DU 2 N TR SEADEE 2 A HATEE? F 4 #AE 16
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BB R - A8 AL A - ALFRE ~ AL REE =(HEE - tHFEREREE « &AL Al REW
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ZAIBRAY ALBEGGAZT - MR MIREARE EZ AN TEEN T 28 | B ? Mg E %
iR » ESCEAEHTEWIH - ARBEARRA SO PR I B MR 2 B S AR B pie A\ T aR e i LIRS
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AIA) -~ BEBEGFRIRERE (Al Teamwork Attitude, ATA ) © fx (RIFZEE IR 73 Aas R Aa HY ALAHR
ZFRBEWRTTEE Bl EE R (AN TEEMSE - N TEEEN - BB E(EH B E R E R
Ae) - MEPASEPUAEAE R RIIHA AL BT 2 2% -
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AR B SE ARG © FARERE T N ARG R = {E [ o AP AN A DA A R A EE R FA e
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P& BRI AR ATRERL » 58 T (ERSEHRPETEHER (inquiry teaching ) » M52 A Ky “E B ARG PR
ged o SRIARI R TEAET o BETEEER  SPEE AT BRERMERGT - B E BRKIEAEE
E55 - TR ESER - 5 PEEE TR E B AR IE T AVHE - HRERS B2 A MEILE%E
FIREMEREE N B R - WERLRENHE - B=FEREFRIRIEE: - FEEAEEEEET
MEET > HEFKETERESE - BERETREEREES - i - BIEHEEHSERA

FANTRBRE AT B A R AR A A A\ TSR B ZHEHE - B 0 ALEEH
WE I AT ELE A - AN TSR - KBIR T Python ~ A TEER » EREMEEE
7 BEREE R E—2 8 - Python PR « BRIBIREELER « IEGREE R MHE—0RR - It
REPEHIRGE - PREEEEMAE - R HEEEFH M SEERE » BHCAGFIH ATIE » Google
Pixetto /TR BIAHERINEE » BrainGO £ » TR PR AREE - miRREEE - APias N8
BLE (PSR E (FRE o AET NS SE AN s L W Jea T Sy - AR E K
SEFR TR T A -

FHIA AT FERTHETT B S5380R — E E WU RREBERG I - SRR EHT B o 2 B 1B (5 - (RN
FEREE - FHE - MRS ERR - MEREENUIEREE IR - ERRFTH & RHKE
FRERAR - ThEgRERTE BRI FE M R - et seE B T - AT e FA N2 &

1. FrE 2 EEIGNEAE N2 P RS H R g - Uit BB ErhEM
MEFTARRRGH - TR B TR B S -

2. ERMRFEIELZ AT - JAFEs AL & AIAERAR 7E B EARE Py - IS RIER - A BRIGETA
WoE s ERRE  2EFHHRERGSE - WA DIERE2IN - N E BRI plE -

3. FH R AN R AR AT (I AR B ER A T e B - ELpRE A 530 - AL BRI pl e SR -
FEFTER ZE R - BRI S ST - ZEUTFEBIEETTRIANIUCER - BRE T DU B R 355K
WEE(E AR -

4. BEMSE R BGRA X RE R - WA B E P o&Er » eyt e Ete b2 2
BRI - el e 2 AR L - e FEERAEEIE -

(Z) WHETR

1N TR L R it

KRR R BHAER — L2 2 By (2 B2l ZEFE - EEBLEa PRI A TEER
AR - ARERGT DA LR SR B ARENE -

i

aiie HIEAE R AR TR R BRI\ TS BB N TR SR E AR - 8 T\ T
SEE B IR ER - MHEE SRR D R = EREE: - BB N TEEREE AR

B BREERR AR B=FEREEIRRREE -
e RF RIS I E SRR R 2 - fEx(pRE - RRE2H - BRE B FEW - DEEEERE
AN TSR S pg SO E A



8 #E L H B W

2. PRRR RS AL RS

AR E T RATESRHER BRI NEEE NSRBIV E  BE—XL TR
LR ) HEREREECRENKE - (FRAVIFEEENT BRI - KELRE - AEEER
REEFRHRESR  2EOG  SREVEHSEENE RS -

3. TAL 75

AWFZEECR IS R EE R R M AR ET (2020) FriRsd TAI Z&20HE | BifcrETH -
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Learning Effects of the Inquiry-Based and Hands-on

Course “Artificial Intelligence and its Applications”

Lih-Horng Hsieh', Ting-Yan Chen', Wei-Shan Chang', and Viola
Hsueh-Chun Chen'

This study investigated the effects of the general education curriculum of the course “Artificial Intelligence and its
Application” on the artificial intelligence (Al) literacy of students in the field of counseling. Participants in this study were first-
year undergraduate students from the relevant counseling departments. We incorporated inquiry and hands-on experiences into
the curriculum of “Artificial Intelligence and its Application” to provide an opportunity for students not majoring in information
technology to learn the concepts of Al and to gain hands-on experience for improving their Al literacy. Our strategy involved
promoting students’ interest for exploring how Al can be used in the field of counseling and guidance. This study adopted the
action research method. The teaching effects of the course were evaluated, and the data were analyzed using the Al Attitudes,
Knowledge, and Skills Scale compiled by Chen (2020) and the Course Learning Experience and Thinking Note Written after the
Course tool. Moreover, students were invited for a focus group interview, and their final grades served as qualitative data that
were analyzed in this study.

The quantitative analysis results revealed that the students’ Al literacy increased after they were taught using the general
education curriculum of the course. Moreover, their pretest scores were significantly higher than the post-test scores for the
Al knowledge and ability subscale. The above results reached a significant level (p < .001), indicating that the students’ Al
knowledge and skills were markedly enhanced after one semester of the course. Most of the subscales and total scores related to
Al attitude were higher in the post-test than in the pretest, but the difference was nonsignificant. To verify the reliability of the
pretest and post-test quantitative results, this study conducted a correlation analysis between Al literacy subscale and students’
final grades. The correlation coefficient was between .059 and .515. Moreover, the scores of the decision-making component in
the Al attitude scale and Al knowledge and skills subscale were significantly positively correlated with the students’ final grades
(p <.01 and p < .05, respectively).

The qualitative analysis results were divided into three major themes and eight categories. The first theme pertained to
the influence of the Al course design, which incorporated inquiry and practice, on students’ learning; the learning outcomes
included increasing their awareness and reflection on Al through theoretical courses. First, the theoretical courses in this study
employed diverse instructional modes, including film appreciation, listening to lectures, and teaching by professors. Second,
through practical courses, students gained experience in the use of Al, including machine learning, deep learning, algorithms,
and programming, and they learned through practice. During the course, students believed interacting with Al to be a novel
and interesting experience. However, few students reported negative experiences because they found the programming aspect
to be challenging. Finally, by exploring the theme and creating a report on the theme, students learned to integrate multifaceted

abilities, such as positive feelings about classmates’ reports, students’ abilities to prepare and complete the report, and students’
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reflections on Al that were triggered by the theme report.

The second theme pertained to the Al literacy developed and possessed by students during the learning process. Students
gained an increased understanding of the basic concepts of Al and uncertainties, and they learned to apply Al in consulting
fields, as well as other cross-field applications in life. Closely linked with this theme was the students’ attitude toward Al. For
example, students may have a positive attitude toward Al courses incorporating inquiry and practice, a tolerant attitude toward
the continued development of Al technology, worries and doubts regarding learning about Al through courses, and negative
attitudes toward Al courses. Through the course in this study,The two clauses in this sentence sound contradictory to me. As
a reader, my doubt is whether the authors observed a change in the attitude towards Al from negative to positive or did they n
ot observe any significant change?Please clarify this sentence. Finally, this theme focused on the skills of Al such as learning
applications related to Al, implementing initial research ideas into executable research plans through teamwork, and practicing
interactions with the Kebbi robot to cultivate empathy and interview skills.

The third theme pertained to the students’ expectations from the design of Al courses and the teaching methods used. If
teachers possess professional knowledge of Al, they must combine it with the field of counseling and consultation. Teachers
were also expected to provide more guidance on the final report, and they were expected to be the sole person responsible for
the implementation of courses. Thus, few teaching assistants were involved in the course. Regarding the course design, students
expected to understand the current development status of Al technology and the operating principles of AI. Moreover, at the end
of the course, they should be able to integrate Al into the field of counseling and consultation.

The findings indicate that inquiry-based and hands-on teaching methods can help students with nontechnical majors to
learn the concepts and applications of Al. Students’ awareness of the inquiry topic can be increased by teaching them theoretical
concepts, followed by practical courses with diversified content. Overall, this teaching approach can enhance students’
motivation for active learning. The idea, design, and implementation of thematic reports represent the core spirit of inquiry
and practice. Therefore, inquiry and practice teaching can overcome the shortcomings of one-way narrative teaching and are
valuable approaches for teaching students with nontechnical majors. In this course, students in the field of counseling learned
the concepts and applications of Al. After completing a semester of the general education curriculum of the course “Artificial
Intelligence and Its Applications,” first-year students demonstrated significant progress and learning in terms of both the
cognition and skills aspects of Al literacy, as evidenced by the quantitative and qualitative data. Although their attitudes did not
differ significantly between the pretest and post-test, the qualitative data revealed a positive shift from resistance to interest and
awareness of the difficulty of learning Al literacy.

Finally, based on the results, adjustments and revisions to the curriculum on Al and its applications are suggested. For
inquiry and practical teaching methods, basic knowledge learning must first be strengthened in theoretical curricula. When
delivering the course, equal equipment and environment must be provided to every student to ensure a fair learning chance.
In schools, compulsory general curricula should be designed to be more closely related to the corresponding undergraduate
departments. For integrating Al literacy with counseling literacy, the curriculum arrangement should be adjusted from freshman
year to the second semester of sophomore year or the first semester of junior year, so that students can learn another subject
while being equipped with a basic understanding of counseling and consultation. Basic professional knowledge provides the
foundation for cross-field integrated learning. Both teachers and teaching assistants must have basic knowledge and literacy in
cross-fields, rather than just focusing on a single field. Regarding the course design, teachers can first implement lessons from
previous courses. Through inquiry and practical teaching, students’ basic understanding of Al and counseling can be developed.
In subsequent classes, course content on the cross-field connection between Al and counseling can be delivered. Finally,
students create a theme report. The ability to learn step-by-step and integrate new learnings with previous learnings at the end of

the course will empower students to ideate about cross-field applications.

Keywords: artificial intelligence and its application, general education curriculum, artificial
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