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TOM TAT:

Gi6i thiéu: Hién nay, nhu cau phat trién mot cong cu do ludong hiéu qua cho chuong trinh
gi4o duc lién nganh ngay cang tang. Ca hai by cong cu do luong IPECC-SET 9 gém 9 muyc
va IPECC-SET 27 gém 27 muc dugc nghién ciru va ing dung rong rii dé danh gia kha ning
tu tin caa sinh vién nganh y khoa trong viéc hop tac chuyén mén lién nganh vai do tin cay
cao. Bo cong cy danh gia IPECC-SET 27 da duoc chuyén ngir sang tiéng Viét, duoc hoi
ddng chuyén gia cong nhan va phan tich danh gia tinh gia trj véi mau c¢& nho. Tuy nhién,
tinh gia tri chua dugc danh gia dua trén B khung tiéu chuén tric nghiém gido duc hoc va
tam 1y hoc cia AERA, APA & NCME. Muc dich: Nghién ciu ndy nham danh gi4 tinh gia
tri cia IPECC-SET 27 va IPECC-SET 9 d c6 thé sir dung dugc trong cac chuong trinh gido
duc lién nganh tai Viét Nam. Phwong phap: S6 liéu duoc phan tich lai trén mau 156 sinh
vién nganh Y, Duoc, Piéu dudng va Vat ly tri liéu trudc khi hoc module gido duc lién nganh.
Phan tich théng ké duoc thyuc hién dya trén mot khung bang chimg gia tri ciia Messick va sir
dung md hinh do luong Rasch. Cac thanh phan gia tri cua khung duoc twong tng voi cac
phan tich Rasch khéac nhau. Dir liéu duoc quan ly bang Excel 2013, phan tich bang R 4.3.1
va Jamovi 2.3.28. Két qua: Vé tong thé cac cong cu c6 tinh gid tri chap nhan dugc. M6 hinh
Rating Scale RSM duogc sir dung. Dbi véi bo IPECC 27 muc, thu duoc Cronbach’s o= 0,984,
overall KMO = 0,961, explained variance = 71,5%, person reliability = 0,982. Trong SET
27 c6 ba myc TT3, RR4 va RR2 can dugc xem xét va loai bo. Sau khi loai bo, infit bién
thién tr 0,568 — 1,341 va outfit dao dong trong khoang 0,624 — 1,363. bdi vaoi SET 9,
Cronbach’s a = 0,947, overall KMO = 0,909, explained variance = 70,4%, person reliability
= 0,938, infit dao dong trong khoang 0,759 — 1,443 va outfit dao dong 0,727 — 1,441. Céc
két qua phan tich phién ban tiéng Viét trong dong kha rd voi két qua phan tich trén nguyén
ban tiéng Anh. Phan tich DIF khdng phét hién su khac biét ndo du rd c6 lién quan dén gigi
tinh va kinh nghiém 1am viéc truéc d6. Két luan: Trén tong thé, phién ban tiéng Viét cua
IPECC-SET 9 va IPECC-SET 27 ¢6 di tinh gié tri va c6 thé duoc sir dung dé danh gia su tu
tin vé ndng lrc ban than trong hop tac chuyén mén lién nganh giita cac sinh vién khbi nganh
strc khoe. Tuy nhién, can thir nghiém cac cong cu nay trén mau Ién hon bao gdm nhiéu thanh
vién nhiéu chuyén nganh hon du dai dién cho cong dong chuyén mén chim soc stc khoe.

Tw khéa: gido duc lién nganh, thuc hanh cong tac lién nganh, ty tin vao nang luc ban than,
mo hinh do luong Rasch, IPECC-SET 9, IPECC-SET 27.
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ADAPTING MEASUREMENT OF SELF-EFFICACY FOR COMPETENCE IN
INTERPROFESSIONAL COLLABORATION INTO VIETNAMESE VERSION:
TRANSLATION AND VALIDATION OF IPECC-SET 27 AND IPECC-SET 9

SUMMARY

Introduction: There is currently an increasing need to develop an effective measurement tool for
the Interprofessional Education (IPE) programs. The both 9-item and 27-item Interprofessional
Education Collaborative Competency Self Efficacy Tools (IPECC-SET) were well-known
measurement instruments to evaluate health professions students’ self-efficacy in interprofessional
collaborative competency with robust validity. The assessment tool IPECC-SET 27 has been
translated into Vietnamese versions, accredited and pilot analyzed with a small sample. However,
their validation is still not fullfiled based on Standards for Educational and Psychological Testing of
AERA-APA-NCME.

Purpose: This study is to validate IPECC-SET 27 and IPECC-SET 9 assessment toolkits for using
them in Vietnamese IPE programs.

Methods: The data was re-analyzed on a sample of 152 students from the fields of medicine,
pharmacy, nursing, and physical therapy before taking the interdisciplinary education module. The
statistical analysis was conducted based on Messick's evidence framework and used the Rasch
measurement model. The framework's value components were mapped to different Rasch
analyses. The data was managed using Excel 2013, analyzed using R 4.3.1 and Jamovi 2.3.28.

Results: The overall results suggested that the instruments displayed acceptable validity. Rating
Scale (RSM) model was used for analysis across the subsequent steps. For SET 27 we get
Cronbach’s a 0.984, overall KMO 0.961, explained variance 71.5%, person reliability 0.982. In
the same item set there were three items TT3, RR4 and RR2 that needed to consider. After
removing these, infit ranges 0.568 — 1.341 and outfit ranges 0.624 — 1.363. For SET 9, we get
Cronbach’s a 0.947, overall KMO 0.909, and explained variance 70.4%, person reliability 0.938,
infit ranges 0.759 — 1.443 and outfit ranges 0.727 — 1.441. These results on Vietnamese version
are quite similar to the analysis of the original English measurement tools. The DIF analysis did
not reveal any systematic item differences in relation to gender and earlier work experience.

Conclusion: According to the findings, the Vietnamese IPECC-SET 9 and IPECC-SET 27
demonstrate valid psychometric properties and can potentially be used to assess self-efficacy for
competence in interprofessional collaborative practice among health profession students.
However, it is recommended to conduct further testing of these instruments in larger samples that
include a diverse range of healthcare team members to represent the healthcare community.

Keywords: Interprofessional education, interprofessional collaborative practice, self-efficacy,
Rasch measurement model.



I.PAT VAN PE

Hién nay, nhu cau phat trién mot cong cu do luong hiéu qua cho chuong trinh gido duc lién
nganh ngay cang tang. Mtrc do tu tin vao nang luc ban than la mot thudc do quan trong xac dinh
cach cam nhan, suy nghi, cé6 dong luc va hanh vi nhu thé nao. Cau tric nay ciing anh huéng dén
mic d6 nd e cua ngudi hoc ciing nhu su kién tri khang bai trude nhitng chudng ngai va trai
nghiém tiéu cuc (Kathryn va Miele, 2016). T4t ca nhitng yéu té nay déu rat quan trong d6i véi sy
hop téac lién nganh giira cac chuyén gia cham séc suc khoe. Nhiéu bo cong cu danh gid cau trac
nay da da dugc xay dung, dé khdm pha muc do tu tin vé ning luc ban than cua sinh vién nganh y
té trong thuc hanh cong tac chuyén mén lién nganh (Kottorp va cong sy, 2018 ). Hasnain va cac
cong su (2017) da thiét ké va danh gia bd cong cu IPECC-SET 38 gom 38 muc, dua trén bo tiéu
chuan cac ning luc cbt 16 trong hop tac chuyén mén lién nganh cua IPEC niam 2011. Phién ban
stra d6i nam 2016 cua IPEC cho thiy su hop tac lién nganh 1a mét cu trac don chiéu. Piéu nay
dan dén viéc xay dung trén nén tang IPECC-SET 38 mdt thang do don chiéu IPECC-SET 27 gom
27 muyc, va mot phién ban IPECC-SET 9 ngén hon chi gdm 9 muc ma van dap (ng cac tiéu chi vé
tinh don chiéu va ning luc danh gia (Kottorp va cong su, 2018; Axelsson va cong su, 2022).
Nguyén Thi Thuy Linh va nhém nghién ciru (2022) da thuc hién chuyén ngir IPECC-SET 27.
Phién ban tiéng Anh duoc dich sang tiéng Viét, sau d6 duoc dich nguoc tré lai tiéng Anh bai céc
phién dich vién dgc 1ap. Sau d6 ban dich dugc xem xét va danh gia boi mot nhdm chuyén gia Viét
Nam va mot nhém chuyén gia tiéng Anh. M&i muc va toan b céng cu déu duoc danh gia vé tinh
thich hop va rd rang, sir dung chi s6 gia tri noi dung CVI va thong ké Kappa. Két qua cong nhan
IPECC-SET 27 dan dén IPECC-SET 9 ciing d3 duoc chuyén ngit va cong nhan. IPECC-SET 27
da duoc danh gia tinh gia tri gia qua phén tich thim do véi mau ¢& nhé gdm 52 sinh vién. Tuy
nhién cac ngudn bang chimg vé tinh gié tri chua duoc kiém ching theo cac khung gia tri hién dai.
Quan diém hién nay coi tinh gi4 trj [a mot gia thuyét, do d6 khong thé duoc chimg minh nhung
bang chirng c6 thé hd trg hodc bac bo luan diém tinh gia tri. Khung danh gia tinh gia tri dugc dé
xuit nim 1989 (Messick, 1989, 1994, 1995) va duoc chap nhan 1am tiéu chuan cho linh vuc nay
vao ndm 1999 va mot lan nita vao nim 2014 (Cook, Beckman, 2006). Theo Messick (1995), moi
gia tri déu duoc thdng nhit nhu nhiing khia canh cta gia trj cau tric, noi 1én mirc d6 phu hop véi
khuon khé cua ciu trac Iy thuyét duoc nghién ctru cta cac két qua do lwong trén cau tric ly thuyét
d6. Mic du gia tri 1a mot khai niém thdng nhat duoc biéu hién trong gia tri cau trdc, trong d6 Xac
dinh sau khia canh riéng biét cua gia tri cAu tric: noi dung, thuc chat, két cau, tong quét hoa, bén
ngoai va hé¢ qua. Nghién ctru nay c6 muc dich danh gia lai tinh gia tri cia IPECC-SET 27 va
IPECC-SET 9 theo khung tiéu chuin gia trji cia Messick dé co thé sir dung duoc hai cong cu nay
trong chuong trinh gido duc lién nganh tai Viét Nam.

I1. POI TUQNG VA PHUONG PHAP

S lidu thir cAp duoc str dung va phan tich lai trén 156 sinh vién Pai hoc Y Duoc Thanh
phd Hb Chi Minh, chuyén nganh Y da khoa nim 4, Dugc nim 4, Piéu dudng nam 3, Vat ly tri lidu
nam 3 chuan bi hoc phan Gido duc lién nganh 2021-2022. Sé liéu gbc duge Nguyén Thi Thuy
Linh thu thép (Nguyén Thi Thuy Linh va cdng su, 2022). B cong cu IECC-SET 27 va SET 9
dugc tach riéng phan ban dich, sau d6 dwoc phan tich riéng. Phan tich théng ké sir dung cic md
hinh Partial Credit Model (PCM) va Rating Scale Model (RSM). Két qua phan tich duoc xac dinh



tiéu chuan bang ching theo khung gia tri Messick va duoc sip xép vao khung tiéu chuan. Sé liéu
duoc quan ly bang Excel 2013, phan tich bang R 4.3.1 va Jamovi 2.3.28.

Béng 1. Cac chiéu gia tri theo Messick va cac phan tich Rasch twong tng.

nghi€ém va mo hinh diém so6.

Chiéu Y nghia lién quan Phan tich Rasch
Noi dung Mirc do phan anh t6t cu trac duoc do | Point-measure  correlations, Item fit,
cta diém so do luong. Wright map, Item separation index
Thuc cht Miic d6 phan 4nh su co y nghia vé | Person fit, Rating scale structure analysis
mat ly thuyét ctia diém s6 do luong.
Két cau Mirc d6 phu hop gitta cau trac trac | Dimensionality analysis

Tong quat hoa

Mtc d0 tong quat hoa ¥ nghia va dién
giai diém so do luong trén cac nhom
dan so, boi canh, nhiém vu.

Differential item functioning (DIF),
Person reliability index

Bén ngoai

Mtc do tuong quan giita sd do voi
cac so do bén ngoai khac cua cung
Mot cau tric, hodc ¢o6 li€én quan

Wright map, Person separation index

H¢ qua

Mtrc d6 quan trong cua viéc giai thich
diém s, két qua va quyét dinh dua
trén cac phép do va quyét dinh duoc
dua ra dya trén cac phép do.

Items fit, Differential item functioning,
Wright map

KET QUA NGHIEN CUU

Bang 2. Dac diém cua sinh vién tham gia nghién ctu.

_ Chung Y Dugc  Diéududng  Vatlytriliéu
Bien so
(n=156) (n=50) (n=64) (n=28) (n=14)
Gioi tinh
Nam, n (%) 61(39,2) 3B ™)) 23(37,7) 2(33) 3(49)
Nit, n(%) 95 (609) 17(179) 41 (432) 26 (274) 11(115)
Tuéi mam), Q50(Q25-Q75) 22(21-22) 22(21-22) 22(22-22)  21(207-21)  205(20-21)
Thuee hanh lam sang
Co,n(%) 63 (404) 35(55,6) 000 28 (44.4) 0(0)
Khong, (n%) 93(596) 15(16,1) 64 (688) 000 14(151)
Thoi gian thuc hanh lim sang,
Trung vi(Q25—Q75) 12(6-325) 32(2425) 0 9(6-12) 0




Nhdn xét: Sinh vién cac nganh c6 do tubi gan nhu dong nhat. Néi chung ti 1& gigi tinh chénh léch
10 rét (p<0,0001; KTC95% = 15,6% — 29,1%) do sinh vién nir chiém da s6 trong cac nganh Dugc,
Vit 1y tri liéu va Diéu dudng. Trong khi sinh vién nganh Y ¢6 ti I¢ sinh vién nam cao hon nit (p =
0,023, KTC95% = 24,8%-56,7%). Thoi gian thuc hanh 1am sang ctia nhém sinh vién Y phan tan
kha manh so véi Diéu dudng, ciing co trung vi cao hon rd rét.

Ddi voi bo IPECC-SET27, két qua thu dugc Cronbach’s a = 0,984, overall KMO = 0,961,
explained variance =71,5%, person reliability = 0,982. Vi khong c6 su khéc biét dang keé giira cac
md hinh Partial Credit (PCM) va Rating Scale (RSM) (p= 0.950), dong thdi RSM c6 tiéu chi théng
tin (AIC = 12.669, BIC = 12.779) twong dbi t6t hon so véi PCM (AIC = 12.910, BIC = 13.654),
nén RSM duoc chon dé ap dung trong cac budc tiép theo.

Bang 3. DB kho céu hoi va @6 phu hop mo hinh cua b cong cu IPECC-SET27

Thong ké | Piémthé | S6 ciu Po khé | SE @6 khé Infit Outfit

hoi logit logit MnSq MnSq

Trung binh 158 27 -1,073 0,076 0,973 0,984

Sai s chuan 3,47 27 0,053 0,0003 0,061 0,062

Trung vi 165 27 -1,069 0,076 0,948 0,962

Lén nhat 233 27 -0,518 0,081 1,862 1,906
Nho nhat 36 27 -1,739 0,073 0,586 0,6

Nhén xét. Co dau hiéu khong phtt hop mé hinh, can ra soat bd cu hoi. Trong SET27 ¢6 ba muc
cau hoi TT3, RR4 va RR2 can duoc xem xét va loai bo. Sau khi loai bo, infit bién thién tir 0,568
— 1,341 va outfit dao dong trong khoang 0,624 — 1,363.

Déi v6i SET 9, khong c6 su khac biét dang ké gitta cac mo hinh Partial Credit (PCM) va
Rating Scale (RSM) khong dang ké (p=0,379). Tiéu chi théng tin caa mé hinh RSM (AIC = 4.594,
BIC = 4.649) ¢6 t6t hon PCM (AIC = 4.656, BIC = 4.906), vi vy md hinh RSM duoc st dung.

Bang 4. D6 kho cau hoi va do phu hop moé hinh cua b cong cu IPECC-SET9

Thong ké | DPiémthé | S6 ciu Po khé | SE dd khé Infit Outfit
hoi logit logit MnSq MnSq

Trung binh 53,20 9 -0,928 0,073 1,002 1,003
Sai s chuan 1,15 9 0,080 0,0007 0,084 0,087
Trung vi 55,00 9 -0,867 0,072 0,897 0,905
Lén nhat 81,00 9 -0,707 0,078 1,443 1,441
Nho nhat 9,00 9 -1,509 0,071 0,759 0,727

Nhén xét: C6 dau hiéu phtt hop voi mé hinh.

SET 9 c6 Cronbach’s a = 0,947, overall KMO = 0,909, and explained variance = 70,4%, person
reliability = 0,938, infit dao dong trong khoang 0,759 — 1,443 va outfit dao dong 0,727 — 1,441.
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Hinh 1. Biéu d6 Wright ctia IPECC-SET9
Nhén xét. Biéu dd Wright cho thay phan bé trén thang logit ciia c4 nhan va cau hoi kha déu, du
hién thi su phan biét gitra nhitng mirc ty tin cao so véi nhirng muc thép hon. Mtrc d6 xao tron
ngudng manh hon & SET27 so voi SET9. Khong phat hién cé dau hiéu tach nhom du 5.

Phan tich DIF ciing khdng phét hién su khac biét nao du rd c6 lién quan dén giéi tinh va kinh
nghiém lam viéc trude do.

IV. BAN LUAN: Két qua phan tich IPECC-SET9 va SET29 cho thiy dic tinh ctia phién ban tiéng
viét twong dong kha rd voi cac dic tinh cua nguyén ban tiéng Anh (Hasnain, Gruss et al, 2017;
Kottorp, Keehn et al, 2018; Axelsson, Kottorp et al, 2022). Két qua ciing cho thdy mé hinh Rasch
RSM c6 thé cung cép bang chimg thuc nghiém dé hd tro sau khia canh ctia khung gia tri Messick
cho cong cu do ludng IPECC-SET. Rasch RSM khong sir dung diém thé nhu mé hinh tric nghiém
¢b dién CTT, cac muc dugc phan loai dya trén mirc d6 kho dé cung cap diém sb logit cho phan
tich thang do tuyén tinh. Nghién ctru hién tai st dung Rasch RSM nhu mdt mé hinh phu hop hon
CTT trong danh gia tinh gia tri do luong cuia cong cu tam ly gido duc hoc IPECC-SET 9 va 27.
Sau khia canh ctua khung gia tri Messick da dugc so khdp twong tmg véi cac phan tich khac nhau
trong Rasch RSM d¢é t6 chirc hé thong ngudn bang ching thuc nghiém phuc vu dénh gia tinh gia
tri do lwong. Dya trén hé théng bang ching nay, két qua tong thé cho thay IPECC-SET 7 va 27
thé hién tinh gi4 tri & mic do tuong dbi chdp nhan duogc, kha tuong dong véi Kottorp et al. (2022)
va Axelsson et al. (2018). Do do, sir dung Rasch RSM 1a du dé cung cép bang ching hd tro cac
lap luan vé gia tri dya trén khung gia tri Messick. Quyét dinh str dung mot cong cu danh gia dua
trén viéc xem xét ki ludng co so 1ap luan logic va bang ching thuc nghiém dé xac dinh xem chiing
6 hd trg cac suy luan, dién giai va két luan dya trén két qua danh gia hay khong. Céc khung 1y
thuyét gia tri hién dai coi luan diém gi tri 13 mot gia thuyét va can c6 bang ching thuc nghi¢m
xac thuc dé hd trg hodc bac bo. Theo Downing (2003), két luan vé tinh gid tri doi hoi phai c6 chudi
bang chirng lién két 15 rang cac dién giai vé két qua trac nghiém véi mang ludi cac 1y thuyét, gia
thuyét va logic duoc trinh bay dé hd trg hodc bac bo tinh hop 1y ciia cac dién giai duge xem xét.
Tinh gia tri 1a dac tinh cia diém sb, dién giai két qua va quyét dinh, khéng phai dic tinh cta cong
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Hinh 2. Biéu db Wright cua IPECC-SET27



cu. Tinh gia trj cling c6 mirc do, khong phai la quyét dinh c6 hodc khong. Hon nira, xac nhan vé
tinh gi4 tri 1a mot qua trinh, khéng phai 1a diém két thic (Cook, Hatala, 2016). Tinh gia tri c6 thé
dugc danh gid nhung khong bao gid ¢6 thé duge chirng minh. Diéu d6 din dén mot chudi chu ky
kiém dinh dua trén cac ngudn bang ching theo Messick cho dén khi tat ca cac luan diém vé tinh
gia tri dugc chap nhéan 1a hop 1y hodc bi bac bo.

V.KET LUAN: Trén tong thé, phién ban tiéng Viét cia IPECC-SET 9 va IPECC-SET 27 c6 du
tinh gia tri va c6 thé dugc st dung dé danh gia sy ty tin vé ning lyc ban than trong hop tac chuyén
mon lién nganh giita cac sinh vién khéi nganh strc khoe. Tuy nhién, van can thir nghiém cac cong
cu nay trén mau Ién hon bao gdm nhiéu thanh vién nhiéu chuyén nganh hon dii dé dai dién cho
cong dong chuyén mon chiam soc sic khoe.

TAI LIEU THAM KHAO

1.American Educational Research Association, American Psychological Association, National Council on
Measurement in Education (1999). Standards for Educational and Psychological Testing. Washington, DC: American
Educational Research Association.

2.Baghaei, P., & Amrahi, N. (2011). Validation of a multiple choice English vocabulary test with the Rasch model.
Journal of Language Teaching and Research, 2, 1052-1060.

3.Cook, A., Beckman, T.J. (2006). Current Concepts in Validity and Reliability for Psychometric Instruments: Theory
and Application David. The American Journal of Medicine, 119, 166.e7-16.

4.Cook, D.A., Hatala, R. (2016). Validation of educational assessments: a primer for simulation and beyond. Advances
in Simulation, 1 - 31.

5.Downing SM (2003). Validity: on the meaningful interpretation of assessment data. Medical Education, 37, 830-
837.

6.Hasnain, M., Gruss, V., Keehn, M., Peterson, E., Valenta, A. L., & Kottorp, A. (2017). Development and validation of
a tool to assess self-efficacy for competence in interprofessional collaborative practice. Journal of Interprofessional
Care, 31, 255-262.

7.Kottorp, A., Keehn, M., Hasnain, M., Gruss, V., Peterson, E. (2018) Instrument Refinement for Measuring Self-
Efficacy for Competence in Interprofessional Collaborative Practice: Development and Psychometric Analysis of
IPECC-SET 27 and IPECC-SET. Journal of Interprofessional Care, 1-10.

8. Axelsson, M., Kottorp, A., Carlson, E., Gudmundsson, P., Kumlien, C. & Jakobsson, J. (2022): Translation and
validation of the Swedish version of the IPECC-SET 9 item version, Journal of Interprofessional Care, 900-907.

9.Messick, S. (1994).Validity of Psychological Assessment: Validation of Inferences from Persons' Responses and
Performances as Scientific Inquiry into Score Meaning. Research Report RR-94-45. Educational Testing Service,
Princeton.

10.Messick, S. (1995). Validity of psychological assessment: validation of inferences from persons’ responses and
performances as scientific inquiry into score meaning. American Psychologist, 50(9), 741-749.

11.Murphy, K.R. (2009). Validity, Validation and Values. The Academy of Management Annals, 3(1), 421-461.



12.Nguyén Thj Thuy Linh , Tran Thuy Khanh Linh, Nguy&n Anh V{i, H3 Thi Nhw Xuan, Duong Duy Khoa, Katrina
Einhellig, Tran Diép Tuan. (2022). Chuyén ngit va tinh gid tri cla cdng cu tu danh gia vé nang luc hop tac trong gido
duc lién nganh 27 muc (IPECC-SET 27) phién ban tiéng Viét. Tap chi Y hoc Viét Nam, Tap 519 — Thang 10 — S6 chuyén
dé, 91-102.

13.Kathryn R. Wentzel, K.R., Miele D.B. (2016). Handbook of Motivation at School, 2" Ed. Routledge, Educational
Psychology Handbook Series.

PHAN MEM PUQC SU DUNG

1.R Core Team (2021). R: A Language and environment for statistical computing. (Version 4.1) Retrieved from
https://cran.r-project.org.

2.Revelle, W. (2019). psych: Procedures for Psychological, Psychometric, and Personality Research. [R package].
Retrieved from https://cran.r-project.org/package=psych

3.The jamovi project (2022). jamovi. (Version 2.3) Retrieved from https://www.jamovi.org.

4.Robitzsch,A., Kiefer, T., & Wu, M. (2020). TAM: Test Analysis Modules. (Version 4.1.4). Retrieved from
https://CRAN.R-project.org/package=TAM.

5.Robitzsch, A., Kiefer, T., George, A., & Uenlue, A. (2022). CDM: Cognitive Diagnosis Modeling. (Version 8.2.6).
Retrieved from https://CRAN.R-project.org/package=CDM.

6.Martinkova, P., & Drabinova, A. (2018). ShinyltemAnalysis: for teaching psychometrics and to enforce routine
analysis of educational tests. (Version 1.4.2.Retrieved from https://CRAN.R-project.org/package=ShinyltemAnalysis.

7.Mair, P., Hatzinger, R., Maier, M., Rusch, T., & Debelak R. (2021). eRm: Extended Rasch Modeling. (Version 1.0.2)[R
package]. Retrieved from https://CRAN.R-project.org/package=eRm.

8.Seol, H. (2022). snowlRT: Item Response Theory for jamovi. (Version 4.8.1)[jamovi module]. URL
https://github.com/hyunsooseol/snowIRT


https://cran.r-project.org/package=psych
https://cran.r-project.org/package=CDM
https://cran.r-project.org/package=eRm

