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ABSTRACT

In this study, in order to study educational utilization methods following the recent spread
of generative Al ChatGPT, collaborative learning using ChatGPT was conducted for the pre-
service teachers, and the evaluation of the affective domain and the technology acceptance
model was conducted afterward. This study consisted of 3 to 4 pre-service teachers from April
,.) | 5 to May 10, 2023, and a total of 14 pre-service teachers participated in the study. The results
of the evaluation of affective domain and the evaluation of technology acceptability were

Chedi for derived, and the opinions on the use of ChatGPT, the impressions of ChatGPT collaborative

' learning, and the opinions on the educational use of ChatGPT were summarized. The

& OPEN ACCESS results of this study are as follows. First, regarding collaborative learning using ChatGPT, pre-

s ) service teachers showed high scores in all sub-factors of the affective domains, followed by
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2023.Vol. 13. No. 3. 229-243. attitude, motivation, interest, and belief. Second, in the technology acceptability evaluation

for collaborative learning using ChatGPT, pre-service teachers showed high scores in all
sub-factors, followed by usefulness, ease of use, attitude to use, preferences, and learning
opportunities. Third, to make good use of ChatGPT, questions must be clearly selected, and
ChatGPT's answers are fast and help to think of new ideas. However, since the reliability
of the answer is insufficient, it is necessary to check the authenticity and use it effectively.
Fourth, in collaborative learning using ChatGPT, participants felt that education should
DG Tsisan OpenAccesatc change Fiue to social changes, an.d individual assignm.ents and. other collafborative learning
distributed under the terms of were enjoyable and meaningful times, and collaborative learning helped improve ChatGPT
the Creative Commons Attribution Non-Commerdial answers and produced rich results. Fifth, regarding the educational use of ChatGPT, ChatGPT
License (http //creativecommons.org/licenses/by- is helpful to develop critical thinking skills. and can be used in various subjects such as
G/AG)) which pemits rvesticted nor-commercl discussion, writing, and computer classes. In order to use it educationally, it is necessary

us, distribution, and reproduction in any medium, . L . .
provided the original workis properly cited. to provide guidelines for the use of ChatGPT and to provide guidance and feedback from

https://doi.org/10.31216/BDL.20230014

Received: June 07, 2023
Revised: August 16, 2023
Accepted: September 07, 2023

© 2023. Institute of Brain based Education,
Korea National University of Education

Brain, Digital, & Learning. 2023 Vol. 13 No. 3 229


https://doi.org/10.31216/BDL.20230014
https://nt.ars-grin.gov/fungaldatabases/

Eun Jung Jang

teachers. Based on these results, ChatGPT has potential for educational use, and guidelines for its good use
should be prepared, and appropriate use of ChatGPT and teacher guidance should be harmonized.
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Introduction
2016":] 39 dukalo] 540 2 Q1-FA] 5 Attificial Intelligence: ©]5} Al) 7]<0l] thgt T4 o] S35 Al
S7] Z-gof| U3t A7-E0] 5H4517] 2B 12|11 20224 119 ChatGPT 3.5 A4 & A1 7|2 &

% 7}%]%}1 Ate] ZRtkol A ChatGPT§ &5 H 1 om w52 F-gof thet o] B oA A =3
ATAT9] S50f Hhako] 2023 28 WSRO = TRAIY Y 2536555l 52 WA HE
= ARt AIR7IE) DR 7PN 7 ell oA mlel QIR S fiet wele] HEAS Al ofjH]
W] A Al B A S) WSS Fst7| loto] wAAqF G ol TAY WS(AT w5 3}y I
= F7foke AlRol4 7182 2% éﬂ?‘iﬂ(Mmsny of Education, 2023). ®f[H] iAF2] Al w53} &-8-0] it
o] & & /ol A oflu| wAre] A/ E AIS E-8-5F w-5-0] Z-gofl Tt A= Hrfy o = = Q3 AIF o[t}
2|27 ATS Z-8-5F w-Sof] et A= RS 285 A7} tE-E91d], Seo & Kim (2023)°] 4 5 Dﬂ
AL 7|HF AR Ik} FALSH o] oJAtAF o] 7hsoto] 55 Wl 9lom, RS 283t BitE
St A7t o °lT°1 Zop g H o7} lokal 5gich
EoF AL RS WA F-E A 5 B4 (Kim etal, 2021)01] T2, 2019\ 0] U e] 4 AL7F S
7Fotlom Al RS F54Y 0* AARL FAL SRR e R AR B A7 B A ehEollA RS AR
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she 797k ol gla Sl 148F A7 v o] Ffslsol el Al EE A7t IERS % 4 U3
ok 3 AL RS 05 BE ATOIN SEEUR Fult AH L HIH L, Fo FelH I

2 7h4 to] 4B ek Ik

o v

AIEFE 3142 AL RETH B 4B She T2 Bl sl Tigh A1 A 2lo) 7hs
510 Q124 o] wuk ohje} ol Qolol 1w 3449l SH AT B o}] 0 R Kim etal, 2021), Han

(2020)EAI AR 2ol oA Fofl n|A|= Y2 AEHHE Tk 2 Aol A= ChatGPTZHEU B &
B84-8 7H551A] 1FTHS Stehen (2023)2] 42 7]¥H0 2 s1o] AAJE Al ChatGPT(O]3} ChatGPT) S 2
&3t A etGollA oA o H7FANE S otalAt Sk 7 Aol A2l J < 7o) akef 29l
2 Han (2020)2] B, 0, Al £7]2 LESHC}

ChatGPT+= tHe}E AIZ D321 s} FEl = oJAtA5o] 7hs5hH o] dhigh U823 7|93t 4
tigtol] HkgshH, A% FA o 7 AFslo] £ FeiE FE2 o 2= HAEY “91 Proz =9
PHEEHKang 2020 CatGPTs DA EiSh 0.2 Savjol 2801 2] 2l 7hAe + Sl
M 22 ol 78| Z(edutech) 7] ?1El], w504 9] Z-& 7Fs/d= Eo1F7] oM = e AMZR 7162
4851l o] & A=4 o7 S5kt ok EHEE 7HAl= Aol T o5ttt Al =2 7]&ol| tigh ~8/d o} ¢
25}to] 7]&42 29 (technology acceptance model)0l] T2 H M Z-2 7]&-S EQIoh= Ad&of|A] Al7]&of o
St 3-89} go] Ao thet AkgAte] 914]o] Akgate] B S gAJSlo] Al7| &S AFEStE = ool I3
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< H|%ITHHong, 2022). M2+ 7|0l that AREAL] B o= A= 7] AA| AR 5ol 92 nIx 22
(Kang et al., 2022) & Aol A<= ChatGPT2] w54 2831} yhedsto] ofH| WAL} Q1 AJSH= ChatGPTOl| 23t
7|&+88e A 26}01 Fe mvoﬂ”ﬂw AAH 0 2 AMgohe 352 ol St A} gt

olo]] & A7} e A-EAl = thEak 2Tk AA, oflH] wARS] ChatGPT 2-& d2ah5ollA] 494 of
o] B, 5H], *J%i 71°l EHOJ%WP A= ofwdtrt S, oAH| WAL ChatGPT -8 & ={8k<5ol| thigh
71& 48789 -8/, AF-8ol/d, AR Hi &, 35713, A2t W7 A= ojm gzt AlA, of|B] A7 A
OFst ChatGPTES -85t g sh5o) o &8 A7t w84 E-8HRS ojm sty

Theoretical Background

Collaborative Learning Using Al

Al9] A Egol B AT ATE 2 AL BET 5 A7 25 o|2of Yk 25 A2}
o2 g e 23] Be 48 U U Hvang, 2022) AT 714 AL HE 8 ol

A 2584e) ol wal7] 44 5 el olol B]x) = FaLee, 2019), ] BehEAIWo] Bk
“HChang etal., 2021) 5 Al 3322 -8 A7} O 5 AFA[ 5k QU
AELo Al 7Ho] thigtel AKSH SRS st 2 WSk Aol A e AFAAT A w4Rfe} ShEAf

ShEAke} S5 7ke] A4S Ak8-0] 75 (Kim et al., 2020)+= 4 0] QJT}. BHHOJ| Chang et al. (2021)°1] 25}
H AL ojg}t A7} §Hg A o] il Tt A 2F R BlojuhE QIAIGHA] Zatth= gtAlek 24d /142 Yt
7t Eoj- A tigts Ad55t7] o fith= A3 A Yoon & Park, 20205 S 5HAL Lt
20161 3L HE 20211 3€7HA] Al T = U] A-5-3Fol| Thdt A-H(Chang et al., 2021)01] 2]51H thEY(14
H, 33.3%)7 253139, 31. 0%)£ o= ot A7t Etor, o] BIAE 8113, 39.3%), Fol =
*é(9 ,32.1%), Go] BIAEL}F SAJ(3H, 10.7%)0ll TSF Fof AE AG17F233H(82.1%)= 2FA|5kAL QlTt.
5ol A 218HE ChatGPT= /93 AL tiot2 ¢lo] RS 7|REo & ohm /e AP Shs Bigh7]
= E.EHE JEIU /e £H-2 A5E ANt shEdto] Auka2 AFE3THKang, 2023). |2 A3/8% Al
ChatGPTS] 333t Bl E0] ChatGPTS] 1524 &-of st A7} AJRFE| =], 2 5h52 913 ChatGPT
23 A0 = AHAFY A1Q] W54 Z-8HIQ e (Byeon & Kwon, 2023), =0 w-5-2] TH-5-H-9K(Kang, 2023),
w-50] 287k A (Son, 2023), |2} al-5of] ot AH(Yu, 2023)2F 22 THR alatol| A o] E-gof
;‘SJ A7} A= AL QI o] A5 7t EPMW ChatGPT2] 28+ of| et HAS 258 Aeke
2 ol%l=tl, 2 ATollA= ChatGPTE 283t F=lal5ollA9] 1524 gato] woto] Aaigict 2 A+
71402 1ols BHlistal 7iglo] M-S 7HA = F5dhE Brbe 3522 S #5359
AAE 7 A= Y kol 28-S £l s A R = 3P (Kang, 2003)014 582 AlUA] &
& 7HAE = T 7P O & ChatGPTE 285 fE8k5o] a3t Al

d)

Affective Domain Using Al

AIZ-E AHollA Kim etal. (2021)2 HR-2 E-E9 Sk A7 AAIA F @k ofy 2} 4 2] 2] G ollA
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T A S5 ATE HojFm HEo| sk S WA A] XA 2ol 7Fsst
ohal 451} 5k Alojm| o] A 78k Al 1”% &g £o] 25 goje] oJA Joll= FAZ
T X A0 = LEFATHLee, 2019).

Seo & Kim (2023)2 Al 7|5t R50] o] o]3]-58 dat tEo] Bl=g Aelst Sn|et 2HAI7ke] A 9]
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ChatGPT2] 542 o|2|$t EAIE S 25T 4 Q= ot tite 2 =8k gk 5jct
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Sk ARl =717 S0l (Hong et al., 2020), 3H5A12] Fofel S ool oA %94 TA 9 HA
Z717} o] 20jA]= A7 0] ATHYoon & Park, 2020). A 2]2] & 3} F2A5}0] Han (2020)2 5
Fol HellA HA FAE Hie, 0], A, 5712 Faotal BE ofgHelo] ‘rr-—]U]?_]' ZFo] 7} 5
Elysey

oA oA Frlet HE L B2 A S5k A19] w54 &3} BEI5to] Kim et
al. (2021)2 R ¥l 24 to] tijsf o) F S A Yohe AR 7 o] FE =AM AA4 o=
S AlFohs et dshs ek nfeid = o7 Aokl A ASHI. ofof] ChatGPTE 283 w50l
A EdYskse kol A A}

2l 1R8-S ZUSH BEO2 o)A Qo] 2
Hol|= L v 4 e
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Technology Acceptance Model

7)&4-& 29 (technology acceptance model)2 741 A|A&of| Tigh 7HQ19] 482 Arsh= 7 93l
0 dE AR = B(Lee etal, 2003) 2, 71 &80l B4 71&2 APLA O e oA 0 2 AREShe
23w 7RI 4124 “gEfo]th(Masrom, 2007). 7]&4>-8- 222 Davis (1989)7+ 2214 &0 E(theory
of reasoned action: TRA)E 7|HFo & | % 57513l om, ¢t2| 4 3 o] ZollA 352 A o =ollA Lom,
T o= ol tiet e oh 54 o o3l LRt th(Masrom, 2007). 7 &8 2 E 2 AF"LXM 3
= 9|5 of|&5h= 5935 2910 2 2| 7HH {84 7} A8-8-0| A of] ]S ECH(Ibrahim et al,, 2011). 7| <&
fr o] 7)1E2A Q1 7id 2 th Fig. 13} ZTHDavis, 1989; Masrom, 200791 4] 2912,

Perceived

Usefulhess
)
Attitude Behavioral Actual
/ Toward Using Intention to Use System Use
R

Perceived
Ease of Use

External
Variables

Fig. 1. Technology acceptance model
71448 dn} HEs A3 E A E M, Lee & Kim (2021)= 22191 7} Ak Al HE-S 7)ds

A 873 W7k AAlskglan, ol dollM 7les-grdol 5t A7 (Masrom, 2007), 7] &GS 2
&5 tishd Bt e AR o] ot P2 ]lol| ek A7H(Park & Nam, 2012), AUFE 2] Sh5 2| ARGAF
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Research Methods

Participants
= A= w5 WsEel S pAshe AT S o)kl e ofH| wARS T o= AAISH
O, At/ A = Th Table 13} 2o] 381 67 (42.9%), 451 77(50.0%), 581 o1/ 175(7.1%)°] 2, A&
AL AZALEAL 1078(714%), 33 278(14.3%), AN A7 F 278 (14.3%) 2.2 & 1478(100.0%)°]Th,
AT EAHS2] ChatGPT AHS- 32 "5 678(42.9%), ‘9151 878(57.1%)°1™ ChatGPT 2-8 A3}
5 42 US 0 147(100.0%) = e T

Table 1. Demographic characteristics and experiences of the research subjects

Category Frequency Ratio
Grade Grade 3 6 429
Grade 4 7 50.0
Grade 5 1 7.1
Field of study Humanities and social studies 10 714
engineering 2 143
Arts and physical education 2 143
Experience using a ChatGPT Yes 6 429
No 8 57.1
Collaborative learning experience Yes 0 0.0
using a ChatGPT No 14 100.0
Total 14 100.0
Procedure

of[H] ALS] ChatGPT -8 H k52 2023 49 5URE| 58 102714] Y= 1o Feha2 FARE

A3HZ 3494 o &S ARl ka2 /i L EL = ef 58S 7HA] 2 /- A O & ChatGPT

of) <& sto] XgYsiich

& Ao AL A EH o2 2k

A, ChatGPT 28 k5ol hA 24| o] ARSIl A| ChatGPTS] 7H.2.2F AR R, ChatGPTS] -7-2]
70 2 2K hallucination)°l] tisl A5t oM, FHetE2 913 @ 52 ChatGPT2] Z-E, ChatGPTS] &
R, ChatGPT FH12] 119} 201, 2| T4 22 oA = B2 st S Qhulsteitt. A eks SAllol tis) |
o] =25t A ofg] 712 thgFet A2 ChatGPTOll Y3 E T ChatGPTS] BH-S A |5t 5t9lom,
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Measurement

oflu] IAFe] ChatGPT -4 Hejstéo] A7HE Z27017] 9lsto] Han (2020)2] H2)d o 37
Tbrahim et al. 2011)2] 7|& 484 7} =715 ChatGPT &Sk Aol 9HA| 4 B et w85t H3- 3
Qlo} Bl 7% o) 7S ol 2= Bk Sy pekslo] 2E FAETR ALSIIT 2 ARG
1395 237 Qchol A 51 THehe] Liket 54 HEE 4019 The Table 22 Y E710] £ 5
S} Cronbach 0.2 2743 8|2 412 E o]} o) 2] o] A2 &= 0.9300] T 7] 4844 71e] Al=] =
+0.8350|0, SFHRIS] A Z =& B 0,600 o]0 = &3S =23 (Kim et al, 2018) 2. &= LEFGTY.

I
uy
0

Table 2. Items and reliability of variables

Sub factors Items Reliability Examples
Affective domain Attitude 5 0912 < Ihad fun doing collaborative learning with ChatGPT.
* [actively participated in various activities of ChatGPT.
Interest 5 0903 < Ilike ChatGPT collaborative learning.
I enjoy ChatGPT collaborative learning.
Belief 5 0.617 < I think my ChatGPT skills are enough to collaborative with other
team members.
* T'will be using ChatGPT wonderfully.
Motivation 5 0.841 < Ithink I can learn ChatGPT well.
I got the courage to learn ChatGPT.
Total 20 0.930
Technology acceptability Usefulness 4 0.751 + ChatGPT improved my performance.
*  ChatGPT has increased my learning productivity.
Ease of use 3 0.667 < ltiseasy for me to use ChatGPT.
* My interaction with ChatGPT was clear and understandable.
Attitude to use 4 0.674 < Itis good to use chatGPT.
* Learning with ChatGPT is fun.
Learning opportunity 7 0.603 « ChatGPT regulated my learning process.
*  ChatGPT made me experience what I learned.
Preferences 3 0.628 < Ifgiven a choice, | would choose a class that uses ChatGPT.
* IfI had to vote I would be in favor of using ChatGPT for learning.
Total 40 0.835
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2] ALHAIAFSO)A] ChatGPT AFHE A7), ChatGPT -8 F & ah5ol tist A7} ChatGPTS) -S4
ghgHkoto]| 3k Hsfol| thsl| 277 & st e = okt

Analysis

o8] A2 ChatGPT 28 E =85l tish A2l Y B7tel 71 870 B7ke] A9 4lg e
Z2 9150 SPSS 26,0 ©]-8-5}°] Cronbach agt= 5785, H7F ik Hvk it BEHAFE o1

18] 31 ChatGPTE &85+ A7), ChatGPTS &85t =4 2E& Y
of| Tt 21-5-7| & o] Ao tha A 1214 Q1 W-8-E-A-2 NetMiner 4.55 AFE-5Fo] SiAlchojo] HIz el 9t &
SE BAMZ AT Th3-0 2 23} U-8-FA]-2 TF-3 Fig. 22t 20| ChatGPT= R eFsto] 245130t

i

83 Fe ool Tt 2747 ChatGPTS] W-52] 28 W<t
o

29| 28 I3
[ - QEEEEEUEEREEE HGPTO| DY B8] Cfer 28 QoA TSI L LC
HGPTE BRO B 4 Ut B AN
£= 2014 RGPTE BE2I0| Y S (SIS 2R A UM EE FUE R+ 2
1. RGPT2| B¥2 20| Fal £F0| &£ 220| WL o0, WAl EE 45X2E 0[B0{L7| IS XN el WE HUE Lo Lt
2. 222 J=6 MAIMOr 5t X7 22 5 K= 0| 2| E 87| 0f = 0f2{ 20| 2UCh 247 B0 M HGPTS 0| 8310 B7}H 7| =3 47 Arshof Cfst I =42 HIg 4 ¢
3. HGPTE XA Z83IH 20 M ZpHO|Lt X UFH0 =58 22 4 UCh oo, mALS| 01T} I S o] s Ct
4. E¥2| Tlg| |28 £elstE 2 /I0| TR HGPTE K& ZAILE DHE 2| WHA el & T7|0] 8 £+ QU2 0, AMS2 HGPTE S
5. EE2 F3te 20| 021, M GPTS| §#0| =5 0| ZIUCH o AIMIE OISHE =2 4 AsLiCt
6. MGPTEBEH HEE X261 18IS T otECH * HGPTE REN22 FE3I7| I 710|=2tel 8 T AHSE & 95| & 20| F2& UL
7. ©H#i9| T Q| O] & F 0I5 XHQjo| Rt - HePTEHIEH £8 5HE 7|27/0 £230] € % glon, megNel 222 M= A
5 A GPTE 28612 M= 00|T|0f & 2tet 4 9irt S BRE Y S0|A BE wolg HIHOF LT
o, 3 GPTE SEe I8 jNX| g AlZ|H0| ST HGPTE BBoHE SH0|S U ES THIS| FHT o HE FHHO T 4250} o0, 3
Ate| X| ot m|E 40| e $tL|L|
10. HGPTE ALS3HE B0 TH7H BRI el X Z9t = 0| Ead ot )
- co =003 = ol A AaPTe| gH 1t o|C|of At &= of Ch#t oA 7t lX| 8l P2 SRols Helst =22 #
11, 3 GPTO| T3+ A2 E7 X2 D2| HEE 53 983 HHE 22 4 ULt by
88 & lsuct
AH = zgxoz 2867 98 0Ol 3
12 SLGPTE SEHS = 20| A aud HRTHE HGPTE 710|S2fel0] W2t ALBSHR, SHEER A2 HASO NS £33t
13. M GPTE I X2 S0 8 7HsoI0 &g =72 E8F 4 QUL £ o] 28 4 20{of L}
14. HGPTO HYEE PHTHO= 2R3= 7 == ALt
15. HGPTE 282 [ 222 HYsH= 20| SRsICL MGPTO| W8N 82 NS 7H0| S 2 Qlat Ato] o] R, ShE E 0| FHE At
of MAte| #oI3} = Ho| Fa LTt

Fig. 2. The results of ChatGPT contents analysis

Results

The Result of Affective Domain Evaluation

of|H] W AFS] ChatGPT 2-& HElshgol thgt A o3 F 9] 7t Aib= Th3 Table 32} 2o of9] ¥
ol Z ‘Bi='= Wt 444(SD=0.57), “57]"= H 4.17(SD=0.53), ‘TH|'= Ht 4.06(SD=0.59), ‘A" Ht
391(SD=0.38)2] <=0 & LEFITY.

oAH] WAFE2 ChatGPTE E-8-3F A at5ollA A4 9 F AR A T4 0 = HFsto] FoiFict
= =7 7P = e o, 571 %0171 =l oL o] E-86kal Aths 71 7 02 =] UEH T
3F ChatGPT @ et5= £7]|1L WAlo] th= 1) 7} thg- 2 =, ChatGPT -8 530 Sotiith= Al'd o]
7V S A debstETl, A4 Q1 A2l o] 7t A= Ht 4.15(SD=0.70)2 =] e T.
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Table 3. The result of affective domain evaluation (N=14)

Sub factors Mean Standard deviation
Attitude 444 0.57
Interest 4.06 0.59
Belief 391 0.38
Motivation 4.17 0.53
Total 4.15 0.70

The Result of Technology Acceptability Evaluation

of|H] AS] ChatGPT &8 @ ah50llA 7|& 48/ H7} Zh= th3 Table 42+ o] 519 H 5 ‘7-&
A8t 4.11(SD=047), ‘AF8-8-0]/d" 2 B 4.02(SD=0.50), ‘AFE B == 4t 3.95(SD=0.57), AT &= 1
T+ 3.79(SD=0.58), SH5718)' = ué% 3.65(SD=048)2] =0 & L}EltT)

AH| WAFS-S ChatGPTE E-835 PS5 &5 & ChatGPTS] 7]& 48/ 3 7}oll T3l ChatGPT7} 4~
S 3 /\L/\]aﬂ A o]a].l—_ ‘OB.H o] 7]-2]- _1574] urg}uocq /\].}13]-__ 740] -r] ']O]E]—_‘:. ‘}\]. o]H o] I
The 0 2 =] e ChatGPT -8 shgoll tisl] S0 &t A B 7 o0& =7 eSS
ChatGPT7} 0] & A=5kal ThE MY 3t 2282 =RIthe 5713 = 7 R Uehst=t, 24
291 7|& 879 7} A3h= o 3.87(SD=0.82) 2 = 7| el

Table 4. The results of technology acceptability evaluation  (N=14)

Sub factors Mean Standard deviation
Usefulness 4.11 047
Ease of use 4.02 0.50
Attitude to use 3.95 0.57
Leaming opportunity 3.65 048
Preferences 3.79 0.58
Total 3.87 0.82
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Table 5. The results of key word analysis

Opinions on the use of ChatGPT Impressions of ChatGPT collaborative learning ~ Opinions on the educational use of ChatGPT
Key word Frequency Key word Frequency Key word Frequency
1 ChatGPT 27 1 question 24 1 ChatGPT 29
2 answer 23 2 ChatGPT 22 2 using 23
3 question 19 3 answer 19 3 education 21
4 thought 15 4 using 14 4 discussion 16
5 using 13 5 cooperation 12 5 evaluation 14
5 information 13 6 learning 9 5 thought 14
7 leaming 9 6  team members 9 7 use 12
8 help 8 6 time 9 8 student 8
9 activity 7 9  activity 7 8 answer 8
10 authenticity 6 10 subject 6 8  content 8
10 time 6 10  thought 6 11 subject 6
10 relation 6 11 myself 6
11 part 6

Opinions on the use of Impressions of ChatGPT

Opinions on the

ChatGPT collaborative learning educational use of
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