
ͤ΄ΓΠΎͺ ͝ΧΒΏͼͺ,

͝ΔΗΝΉ, 20 20





IEA (International Association for the Evaluation of
Educational Achievement ð͞ Χ΅ΎͺΑΏ;Ύͺ ͺΒΏΗΧͺΗΧΠ Ά 
ΏΗΧΎΉ· ΎͺͼΘͺΊΝΎ·Ζ ;ΏΒΠͽΎ΄ΎΝ) Άͺ ΏΒΓͺΎΎΧ 50 ΑΏΉΧͼ 
ΐΑΏͼ΄Ίͺ ͻΧΊΝΙ΄ 23 ΐΏΑΧͼΎΠΊΝΎ·Ζ Ι·ΑΏΉΏΌͺΒΙΓͺͻΎ·Ζ 
;ΏΒΊΧ;΅΄ΎΎΠ ΔΘΎΧͼΒΝΉ·Ζ ;ΏΒΠͽΎ΄ΎΝ, Β΄Α΄; ΠΉ·Ζ 
ΎͺΈͼΧ;ΏΌΧΙΧ TIMSS, PIRLS, ICCS, TEDS- M, ICILS, SITES.

OECD (Organisation for Economic Cooperation and
Development ð͠ ΑͽͺΎΧΆͺΗΧΠ ΄ΉΏΎΏΌΧΘΎΏͽΏ 
ΒΐΧͼΑΏͻΧΓΎ·ΗΓͼͺ Χ ΑΏΆͼ·ΓΉΔ) ͼ ΉΏΎΒΏΑΗΧΔΌΧ Ά 
ΐΑΏͼΧ;Ύ·Ό· ΌΧ΅ΎͺΑΏ;Ύ·Ό· ΎͺΔΉΏͼ·Ό· ΏΑͽͺΎΧΆͺΗΧΠΌ· 
ΏΐΧΉΔΥΓΝΒΠ ΐΑΏͼ΄;΄ΎΎΠΌ ;ΏΒΊΧ;΅΄ΎΝ PISA, TALIS, 
PIAAC, AHELOΓͺ ΧΎ.



ͣΊΔ΅ͻͺ Γ΄ΒΓΔͼͺΎΎΠ ͼ ͽͺΊΔΆΧ ΏΒͼΧΓ· (ETS - Educational Testing Service, 
ͣͪ͒), 

͜ͺΎͺ;ΒΝΉ·Έ Η΄ΎΓΑ ΒΓͺΓ·ΒΓ·Ή· (Statistics Canada), 

ͣ΄ΉΑ΄ΓͺΑΧͺΓ ͞Χ΅ΎͺΑΏ;ΎΏΨ ͺΒΏΗΧͺΗΧΨ Ά ΏΗΧΎΉ· ΏΒͼΧΓΎΧΖ ;ΏΒΠͽΎ΄ΎΝ (IEA, 
͟Χ;΄ΑΊͺΎ;·), 

ͨ΄ΎΓΑ ΏͻΑΏͻΉ· ;ͺΎ·Ζ ͞Χ΅ΎͺΑΏ;ΎΏΨ ͺΒΏΗΧͺΗΧΨ Ά ΏΗΧΎΉ· ΏΒͼΧΓΎΧΖ 
;ΏΒΠͽΎ΄ΎΝ (DPC IEA - Data Processing Center IEA, ͟ΧΌ΄ΘΘ·Ύͺ), 

͞Χ΅ΎͺΑΏ;Ύ·Έ ΉΏΏΑ;·ΎͺΗΧΈΎ·Έ Η΄ΎΓΑ ͼ  ͓ΏΒΓΏΎΒΝΉΏΌΔ ΉΏΊ΄;΅Χ (ISC -
International Study Center, Boston College, ͣͪ͒),

͒ͼΒΓΑͺΊΧΈΒΝΉͺ Αͺ;ͺ Ά ΏΒͼΧΓΎΧΖ ;ΏΒΊΧ;΅΄ΎΝ (ACER - Australian Council 
for Educational Research ),

ͣΓͺΓ·ΒΓ·ΘΎͺ ΉΏΌΐͺΎΧΠ Westat, ͣͪ͒, Γͺ ΧΎ.



͖ΏΒΊΧ;΅ΔΥΓΝΒΠ ΠΉΧΒΓΝ ΌͺΓ΄ΌͺΓ·ΘΎΏΨ Γͺ ΐΑ·ΑΏ;Ύ·ΘΏΨ 
ΏΒͼΧΓ· ΔΘΎΧͼ 4-Ζ Γͺ 8-Ζ ΉΊͺΒΧͼ

ͨ·ΉΊΧΘΎΧΒΓΝ: Ώ;·Ύ ΑͺΆ Ύͺ 4 ΑΏΉ·
͔΅΄ ΐΑΏͼ΄;΄ΎΏ: 1995, 1999, 2003, 2007, 2011· 
2015 ΑΑ(ͻΑͺΊ· ΔΘͺΒΓΝ ͼΧ; 25 ;Ώ 57 ΉΑͺΨΎ).

ͤΑ·ΘΧ (1995, 2008, 2015 ΑΑ.) ΐΑΏͼΏ;·ΊΏΒΝ 
çΑΏΆΙ·Α΄Ύ΄è  ;ΏΒΊΧ;΅΄ΎΎΠ (Advanced TIMSS) 
;ΏΒΠͽΎ΄ΎΝ ΔΎΧͼΏΒΓͺΎΎΝΏͽΏ ΉΊͺΒΔ ΎͺͼΘͺΎΎΠ ͼ ΙΉΏΊΧ 
(11 - Έ ͺͻΏ 12-Έ ΉΊͺΒ·)

ͥΉΑͺΨΎͺ ͻΑͺΊͺ ΔΘͺΒΓΝ Δ ;ΏΒΊΧ;΅΄ΎΎΠΖ 2007 (4 Γͺ 8 ΉΊͺΒ·) 
Γͺ 2011 (ΓΧΊΝΉ· 8 ΉΊͺΒ) ΑΏΉΔ



͉ΎΒΓΑΔΌ΄ΎΓͺΑΧΈ:

- Γ΄ΒΓ· ;ΏΒΠͽΎ΄ΎΝ 
(ΌͺΓ΄ΌͺΓ·Ήͺ ðΑΏΆ;ΧΊ· ͺΊͽ΄ͻΑͺ, Θ·ΒΊͺ, ͽ΄ΏΌ΄ΓΑΧΠ, ;ͺΎΧ; 
ΐΑ·ΑΏ;Ύ·ΘΧ ΎͺΔΉ· ðΑΏΆ;ΧΊ· ΕΧΆ·Ήͺ, ΖΧΌΧΠ, ͻΧΏΊΏͽΧΠ, 
ͽ΄ΏͽΑͺΕΧΠ; 
ΉΏͽΎΧΓ·ͼΎΧ ΑΧͼΎΧ ðΆΎͺΎΎΠ, ΑΏΆΔΌΧΎΎΠ, ΆͺΒΓΏΒΔͼͺΎΎΠ); 

- ͺΎΉ΄Γ·
(;ΊΠ ΔΘΎΧͼ, ΔΘ·Γ΄ΊΧͼ, ͺ;ΌΧΎΧΒΓΑͺΗΧΨ ΙΉΏΊ·, ΄ΉΒΐ΄ΑΓΧͼ Δ 
ͽͺΊΔΆΧ ΏΒͼΧΓ·);

- Ό΄ΓΏ;·ΘΎ΄ Άͺͻ΄Άΐ΄Θ΄ΎΎΠ 
(Ή΄ΑΧͼΎ·ΗΓͼΏ ;ΊΠ ΉΏΏΑ;·ΎͺΓΏΑΧͼ ΐΏ ΏΑͽͺΎΧΆͺΗΧΨ Γͺ 
ΐΑΏͼ΄;΄ΎΎΟ ;ΏΒΊΧ;΅΄ΎΎΠ, Ή΄ΑΧͼΎ·ΗΓͼΏ ΐΏ ΕΏΑΌΔͼͺΎΎΟ 
ͼ·ͻΧΑΉ·, Ή΄ΑΧͼΎ·ΗΓͼΏ ΐΏ ΐ΄Α΄ͼΧΑΗΧ Άͺͼ;ͺΎΝ Ά ͼΧ;ΉΑ·Γ·Ό· 
ͼΧ;ΐΏͼΧ;ΠΌ·, Ή΄ΑΧͼΎ·ΗΓͼΏ ΐΏ ͼͼ΄;΄ΎΎΟ ;ͺΎ·Ζ Γͺ ΧΎ.);

- ΐΑΏͽΑͺΌΎ΄ Άͺͻ΄Άΐ΄Θ΄ΎΎΠ.



͟ͺ ͼ·ΉΏΎͺΎΎΠ ͼΒΝΏͽΏ Γ΄ΒΓΔ ͼΧ;ͼΏ;·ΊΏΒΝ 90 Ζͼ·Ί·Ύ 
(2 Γ΄ΒΓ· ΐΏ 45 Ζͼ. Ά ΐ΄Α΄ΑͼΏΟ) 



͢΄ΆΔΊΝΓͺΓ· 4 Γͺ 8 ΉΊͺΒΧͼ ΏΉΑ΄ΌΏ Δ 
1000 - ͻͺΊΝΎΧΈ ΙΉͺΊΧ Ά Β΄Α΄;ΎΧΌ 500 
Γͺ ΒΓͺΎ;ͺΑΓΎ·Ό ͼΧ;Ζ·Ί΄ΎΎΠΌ 100.  
͡ΏͻΔ;ΏͼͺΎͺ ͼ 1995 ΑΏΗΧ(͵Ή ΌΏ΅΄ ͻΔΓ·?).

4 ΌΧ΅ΎͺΑΏ;ΎΧ ΑΧͼΎΧ ΐΧ;ͽΏΓΏͼΉ· ΔΘΎΧͼ
625 ðΐΑΏΒΔΎΔΓ·Έ(Ώΐ·ΒͺΎΏ, ΚΏͼΌΧΟΓΝ)
550 ðͼ·ΒΏΉ·Έ
475 ðΒ΄Α΄;ΎΧΈ
400 - Ύ·ΆΝΉ·Έ







ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʷʢʽʩʪʴ ʯʠʪʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫʫʯʥʷʤʠ4-ʭ ʢʣʘʩʽʚ 

(10,5- 10,9 ʨʦʢʽʚ). 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ: ʦʜʠʥ ʨʘʟ ʥʘ 5 ʨʦʢʽʚ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʦ: 2001 (35 ʢʨʘʾʥ), 2006 (40 ʢʨʘʾʥ), 2011 

(49 ʢʨʘʾʥ), 2016 (50 ʢʨʘʾʥ), ʜʦʜʘʪʢʦʚʦePIRLS 2016 (International 

Results in Online Informational Reading)

ɼʚʘ ʚʠʜʠ ʯʠʪʘʥʥʷ:

- ʟ ʤʝʪʦʶ ʥʘʙʫʪʪʷ ʯʠʪʘʮʴʢʦʛʦ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʜʦʩʚʽʜʫ;

- ʟ ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʠ ʯʠʪʘʥʥʽ ʭʫʜʦʞʥʽʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʢʩʪʽʚ ʦʮʽʥʶʶʪʴʩʷ ʚʤʽʥʥʷ:

- ʟʥʘʭʦʜʠʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʜʘʥʫ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ;

- ʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʢʠ;

- ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ;

- ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʟʤʽʩʪ, ʤʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʫ 

ʪʝʢʩʪʫ.



-ɸʥʢʝʪʘ ʫʯʥʷ 

10 ʚʘʨʽʘʥʪʽʚ, ʢʦʞʝʥ ʽʟ ʜʚʦʭ 

ʯʘʩʪʠʥ, ʫ ʢʦʞʥʽʡ ʯʘʩʪʠʥʽ  ʪʝʢʩʪ ʪʘ 

11-14 ʟʘʚʜʘʥʴ ʜʦ ʪʝʢʩʪʫ (ʟ 

ʚʠʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ -1 

ʙʘʣ, ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ï1 ʙʘʣ, ʥʘ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ïʚʽʜ1 

ʜʦ 3 ʙʘʣʽʚ). ʅʘ ʚʠʢʦʥʘʥʥʷ ʧʦ 40 

ʭʚ. ʥʘ ʢʦʞʥʫ ʯʘʩʪʠʥʫ.

ʋʩʴʦʛʦ 10 ʪʝʢʩʪʽʚ (5 ʭʫʜʦʞʥʽʭ ʪʘ 5 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ) ʪʘ 126 ʟʘʚʜʘʥʴ 

ʜʦ ʥʠʭ (2006 ʨʽʢ).

-ɸʥʢʝʪʘ ʚʯʠʪʝʣʷ

-ɸʥʢʝʪʘ ʜʣʷ ʙʘʪʴʢʽʚ (ʦʧʽʢʫʥʽʚ)

-ɸʥʢʝʪʘ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʰʢʦʣʠ





ȪɔɗɑɫɊɌɋɓɓɥ ɗɘɆɓə ɉɖɔɒɆɊɥɓɗɢɐɔɬ ɔɗɈɫɘɎ ɗɋɖɋɊ əɝɓɫɈ 8-9 ɐɑɆɗɫɈ (13,5 ɖɔɐɫɈ)

ȵɖɔɈɋɊɋɓɔ Ɉ 1971 ɖɔɜɫ (9 ɐɖɆɬɓ), 1999 (28 ɐɖɆɬɓ), 2009 (38 ɐɖɆɬɓ), 2016 (24 
ɐɖɆɬɓɎ)

͉ΎΒΓΑΔΌ΄ΎΓͺΑΧΈ:
- ͜ΏͽΎΧΓ·ͼΎ·Έ Γ΄ΒΓ, 45 Ζͼ·Ί·Ύ
- ͒ΎΉ΄Γͺ ΔΘΎΠ, 40 Ζͼ·Ί·Ύ
- ͒ΎΉ΄Γͺ ͼΘ·Γ΄ΊΠ, 30 Ζͼ·Ί·Ύ
- ͒ΎΉ΄Γͺ Ή΄ΑΧͼΎ·Ήͺ,30 Ζͼ·Ί·Ύ

2009 ΑΧΉ ð79 ΐ·ΓͺΎΝ, 4 ΆΌΧΒΓΏͼΧ ;ΏΌ΄Ύ· (ͽΑΏΌͺ;ΠΎΒΝΉ΄ ΒΔΒΐΧΊΝΒΓͼΏ, ͽΑΏΌͺ;ΠΎΒΝΉΧ 
ΐΑ·ΎΗ·ΐ·, ͽΑΏΌͺ;ΠΎΒΝΉͺ ͺΉΓ·ͼΎΧΒΓΝ, ͽΑΏΌͺ;ΠΎΒΝΉͺ Χ;΄ΎΓ·ΘΎΧΒΓΝ), 2 - ΉΏͽΎΧΓ·ͼΎΧ 
(ΆΎͺΎΎΠ, ΑΏΆΔΌΧΎΎΠ Γͺ ΆͺΒΓΏΒΔͼͺΎΎΠ), 2 ðΐΏͼ΄;ΧΎΉΏͼΧ (ΐ΄Α΄ΉΏΎͺΎΎΠ Γͺ ΔΘͺΒΓΝ). 
ͪΉͺΊͺ Ά Β΄Α΄;ΎΧΌ 500, ͼΧ;Ζ·Ί΄ΎΎΠ 100. ͞Ώ;΄ΊΝ ͢ͺΙͺ. 

ç͟ͺΙ· ;΄ͼΠΓ·ΉΊͺΒΒΎ·Ή· ΐΏΉͺΆͺΊ·, ΘΓΏ ΐΏΉͺ Ύ΄ ΌΏͽΔΓ ͼ ;ΏΒΓͺΓΏΘΎΏΈ 
ΒΓ΄ΐ΄Ύ· ͺΑͽΔΌ΄ΎΓ·ΑΏͼͺΓΝ ΒͼΏΟ ΐΏΆ·Η·Ο ΐΏ ΓΏΈ ·Ί· ·ΎΏΈ 
ΏͻΚ΄ΒΓͼ΄ΎΎΏΈ Β·ΓΔͺΗ··, Ύ΄ ΔΌ΄ΟΓ ΐΏ;ΉΑ΄ΐ·ΓΝ ΒͼΏΟ ΐΏΆ·Η·Ο 
ΕͺΉΓͺΌ·. ͠Ύ· Ύ΄ ΐΏΎ·ΌͺΟΓ, ΘΓΏ ΓͺΉΏ΄ ͽΑͺ΅;ͺΎΒΉ·΄ ;΄ΈΒΓͼ·Π, ΐΔΓͺΟΓ 
·Ζ Β ΐΑΏΓ΄ΒΓΎΏΈ ;΄ΠΓ΄ΊΝΎΏΒΓΝΟ, Ύ΄ ΐΏΎ·ΌͺΟΓ, ΘΓΏ ΓͺΉΏ΄ ͼΜͻΏΑΜ · 
ΉͺΉ ΏΎ· ͼΊ·ΠΟΓ Ύͺ ΏͻΚ΄ΒΓͼ΄ΎΎΔΟ ΅·ΆΎΝè - ͡. ͡ΏΊΏ΅΄ͼ΄Η(2009). 

ͥ 2016 ͢ΏΒΧΠ ΐΧ;ΎΠΊͺΒΝ Ά 19 Ύͺ 7 ΌΧΒΗ΄.



http://iccs.iea.nl/home.html

http://www.iea.nl/iccs



͖ΏΒΊΧ;΅΄ΎΎΠ ΉΏΌΐõΟΓ΄ΑΎΏΨΓͺ ΧΎΕΏΑΌͺΗΧΈΎΏΨ ͽΑͺΌΏΓΎΏΒΓΧ 
Β΄Α΄; ΔΘΎΧͼ 8 ΉΊͺΒΧͼ
͡ΊͺΎΔΥΓΝΒΠ ΉΏ΅ΎΧ 5 ΑΏΉΧͼ
͡ΑΏͼ΄;΄ΎΏ Ώ;·Ύ ΑͺΆ Δ 2013 ΑΏΗΧ (21 ΉΑͺΨΎͺ), 2018 - ΎͺΒΓΔΐΎ΄ 

˱͔͚ͤͫͭͪͯͣͤͭ͊ͪ͜Υ
-˭͙͊ͪͭ͊͟ ͙͔ͫͫͭͣ͊͒͡Ύ ͔͍ͭͫͭͯ͊ͤͤΎ ͯ;͍ͤ͜ ό͔͋͘ ͒ͦͫͭͯͨͯ ͒ͦ ͍ͦͤ͘͜΄ͤΈ͎ͦͦ 
͔͔͍͙ͫͪ͒ͦ΅͊ύΦ  ˴͔ͦ͗ͤ ͯ;͔ͤΈ ͍͙ͦͤͯ͟Ί н ͔͍͙ͭͫͭͦͻ ͣͦ͒ͯ͜͡Σ Ύ͟͜ ͣ͊ΌͭΈ ͔͍͙͚ͨͤ 
͔͙ͭͣ͊ͭ;͙͚ͤ ͤ͊ͨͪΎͣ ͘ т-у ͙ͨͭ͊ͤͤΎ͙ͣ ͍͒ͦͻ ͙͍ͭͨ͜Υ ͔ͨͪ΄͙͚ ς͘  ͍͙͋ͦͪͦͣ 
͍͍͒ͨͦ͒͜͜͜Σ ͎͙͚͒ͪͯ ς͒ ͔ͣͦͤͫͭͪ͊ͼ͜Ύ ͍͙ͤ͊;ͦ͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎͙ͨͪͦͪ͊ͣͤͻ 
͍ͨͪͦ͒ͯͭ͟͜ ;͔͔ͪ͘ ͍͔ͫͭͦͪͤͤΎ ͚͍ͫ͊͒͜͡Σ ͔͍͋ͯͭ͟͜͡Σ ͔͔ͨͪͤͭ͊͘ͼ͚͜ ͭͦ΅ͦΦ ˴͔ͦ͗ͤ 
ͣͦ͒ͯ͡Έ  ͪͦͪ͊͘ͻ͍ͦ͊ͤͦ ͤ͊ ол ͻ͍͙͙ͤ͡Φ ̂ͫΈ͎ͦͦ р ͍ͣͦ͒ͯ͜͡ ͯ нлмо ͪΦ
- ˢ͔ͤͭ͊͟ ͯ;ͤΎΣ  ͍;͙͔ͭ͡ΎΣ ͊͒ͣͤͫͭͪ͊͜͜ͼ͜͝ 
˹͔ͦ͋ͻ͔͒ͤ͜ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͒͡Ύ нл ͯ;͍ͤ͜Φ ˻͋ͪͦ͋͊͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ςͨ ͍ͭͦͪ͊͜ ͙ͪͦ͟Φ 
̊͊͊͟͡ мллл ͍͋͊͜͡Υ ͚͍͙ͤ͊΅͙͚ -ссм ͋͊͡Σ ͍͙͙͚ͫͦ͟ -ррт ͍͋͊͜͡Σ ͔͔͚ͫͪ͒ͤ͜ ς492 
͙͋͊͡Σ ͙ͤ͘Έ͙͚͟ -плт ͍͋͊͜͡





TEDS- M (Teacher Education and Development Study in Mathematics ) 

͖ΏΒΊΧ;΅΄ΎΎΠ ΠΉΏΒΓΧ ΐΧ;ͽΏΓΏͼΉ· ͼΘ·Γ΄ΊΧͼ ΌͺΓ΄ΌͺΓ·Ή· ;ΊΠ ΐΏΘͺΓΉΏͼΏΨ Γͺ 

Β΄Α΄;ΎΝΏΨ ΙΉΏΊ· Β΄Α΄; ΒΓΔ;΄ΎΓΧͼ ΏΒΓͺΎΎΝΏͽΏ ΑΏΉΔ ΎͺͼΘͺΎΎΠ

͡ΑΏͼ΄;΄ΎΏ Δ 2008 ΑΏΗΧ (16 ΉΑͺΨΎ, 14000 ΌͺΈͻΔΓΎΧΖ ͼΘ·Γ΄ΊΧͼ ΐΏΘͺΓΉΏͼΏΨ 

ΙΉΏΊ· Γͺ 8000 ðΒ΄Α΄;ΎΝΏΨ). ͣΓͺΎ;ͺΑΓ·ΆΏͼͺΎ΄ ΐͺΐ΄ΑΏͼ΄ Γ΄ΒΓΔͼͺΎΎΠ. 

ͤ·ΐ· Άͺͼ;ͺΎΝ ðΠΉ Δ TIMSS. ͖ͺΎΧ ;ΏΒΓΔΐΎΧ Άͺ ΏΉΑ΄Ό·Ό Άͺΐ·ΓΏΌ ͼ IEA.  

SITES (Second Information Technology in Education Study)

͖ΏΒΊΧ;΅΄ΎΎΠ ΑΏΊΧ ͉ͤ͜ ΐΑ· ͼ·ΉΊͺ;ͺΎΎΧ Γͺ ΎͺͼΘͺΎΎΧ ΌͺΓ΄ΌͺΓ·ΗΧ Γͺ 

ΐΑ·ΑΏ;Ύ·Θ·Ό ΎͺΔΉͺΌ Β΄Α΄; ΔΘ·Γ΄ΊΧͼ 8-Ζ ΉΊͺΒΧͼ. 

͡ΑΏͼ΄;΄ΎΏ 1998 ΑΧΉ (15 ΉΑͺΨΎ), 2006 (18 ΉΑͺΨΎ).

͔·ΉΏΑ·ΒΓΏͼΔͼͺΊ·ΒΝ ͺΎΉ΄Γ· ;ΊΠ ͼΘ·Γ΄ΊΧͼ, ;·Α΄ΉΓΏΑΧͼ ΙΉΧΊ, 

ΉΏΏΑ;·ΎͺΓΏΑΧͼ Ά ͉ͤ͜. ͙ͻΧΑ on- line. ͡Α· ΙΉͺΊΟͼͺΎΎΧðCFA.







͖ΏΒΊΧ;΅΄ΎΎΠ Ά;ͺΓΎΏΒΓΧ Δ 15-ΊΧΓΎΧΖ ΔΘΎΧͼ (Ύ΄ Ύ·΅Θ΄ 7 ΉΊͺΒΔ) ;Ώ:
ðΘ·ΓͺΎΎΠ, ΑΏΆΔΌΧΎΎΠ Έ ΧΎΓ΄ΑΐΑ΄ΓͺΗΧΨ ΑΧΆΎΏΌͺΎΧΓΎ·Ζ Γ΄ΉΒΓΧͼ;
ðͼ·ΉΏΑ·ΒΓͺΎΎΠ ΆΎͺΎΝ Χ ΔΌΧΎΝ Ά ΌͺΓ΄ΌͺΓ·Ή· Δ ΅·ΓΓΥͼ·Ζ Β·ΓΔͺΗΧΠΖ;
ðͼ·ΉΏΑ·ΒΓͺΎΎΠ ΆΎͺΎΝ Χ ΔΌΧΎΝ Ά ΐΑ·ΑΏ;Ύ·Θ·Ζ ΎͺΔΉ (ΎͺΔΉΏͼͺ ͽΑͺΌΏΓΎΧΒΓΝ).

͡ΑΏͼΏ;·ΓΝΒΠ ΉΏ΅ΎΧ 3 ΑΏΉ·, ΉΏΏΑ;·ΎΔΥΓΝΒΠ ͠ECD, ΚΏΑΏΉΔ Ώ;·Ύ Ά 
;ΏΌ΄ΎΧͼ ͼ·ΆΎͺΘͺΊΝΎ·Έ:
2000 Α. (32 ΉΑͺΨΎ·) Reading Literacy
2003 Α. (43 ΉΑͺΨΎ·)Mathematical Literacy , ;Ώ;ͺΊΏΒΠ Problem Solving
2006 Α. (57 ΉΑͺΨΎ) Scientific Literacy
2009 Α. (74 ΉΑͺΨΎ·) Reading Literacy
2012 Α. (65 ΉΑͺΨΎ) Mathematical Literacy , ;Ώ;ͺΊ·ΒΝ ΧΎΓ΄ΑͺΉΓ·ͼΎΧ Άͺ;ͺΘΧ, 
ΕΧΎͺΎΒΏͼͺ ͽΑͺΌΏΓΎΧΒΓΝ
2015 Α. (72 ΉΑͺΨΎ·) Scientific Literacy , ͼͼΏ;·ΓΝΒΠ ΐͺΑͺΊ΄ΊΝΎΏ 
ΉΏΌΐõΟΓ΄ΑΎ΄Γ΄ΒΓΔͼͺΎΎΠ
2018 Α. (ΐΊͺΎ. ͻΧΊΝΙ΄ 80 ΉΑͺΨΎ+ͥΉΑͺΨΎͺ) Reading Literacy , ;Ώ;ͺΥΓΝΒΠ 
͕ΊΏͻͺΊΝΎͺ ΉΏΌΐ΄Γ΄ΎΓΎΧΒΓΝ  (ΓΧΊΝΉ· ;ΊΠ ΉΏΌΐ.ΕΏΑΌ·)



ͩ·ΓͺΎΎΠ- ΐΏΙΔΉ ΎΏͼΏΨ ΧΎΕΏΑΌͺΗΧΨ, ΧΎΓ΄ΑΐΑ΄ΓͺΗΧΨ Γ΄ΉΒΓΔ,ΏΗΧΎΟͼͺΎΎΠ 
ΆΌΧΒΓΔ Γ΄ΉΒΓΔ, Ά;ΧΈΒΎ΄ΎΎΠ ΔΌΏͼ·ͼΏ;Χͼ. 
͞ͺΓ΄ΌͺΓ·Ήͺ- ΐΑΏΒΓΧΑ Γͺ ΕΏΑΌͺ, ΆΌΧΎ· Χ ͼΆͺΥΌΏΆͺΊ΄΅ΎΏΒΓΧ, ΉΧΊΝΉΧΒΓΝ 
Γͺ Ύ΄ͼ·ΆΎͺΘ΄ΎΧΒΓΝ. 
͡Α·ΑΏ;Ύ·ΘΧ ΎͺΔΉ· - ΕΧΆ·ΘΎΧ Β·ΒΓ΄Ό·, ΅·ͼΧ Β·ΒΓ΄Ό·, Β·ΒΓ΄Όͺ ͻΧΏΒΕ΄Α· 
Γͺ ΉΏΒΌΧΘΎͺ Β·ΒΓ΄Όͺ.

͠ΗΧΎΟΥΓΝΒΠ ΉΏ΅΄Ύ ;ΏΌ΄Ύ ΏΉΑ΄ΌΏ Άͺ 1000 
ͻͺΊΝΎΏΟ ΙΉͺΊΏΟ, ͼ·ΉΏΑ·ΒΓΏͼΔΥΓΝΒΠ 
ΌΏ;·ΕΧΉΏͼͺΎͺ ΌΏ;΄ΊΝ ͢ͺΙͺ
͖ΊΠ ΐͺΐ΄ΑΏͼΏͽΏ Γ΄ΒΓΔͼͺΎΎΠ 
ͼ·ΉΏΑ·ΒΓΏͼΔΟΓΝ 30 ΕΏΑΌ, Δ ΉΏ΅ΎΧΈ 2 
ͻΊΏΉ·:  
1- Έ ðΆͺͼ;ͺΎΎΠ ΐΑΏͼΧ;ΎΏͽΏ ΌΏ;ΔΊΠ Ύͺ 1 
ͽΏ;·ΎΔ, 2-Έ ðΏ;·Ύ Ά ΧΎΙ·Ζ ΌΏ;ΔΊΧͼ ͺͻΏ 
ΨΖ ΉΏΌͻΧΎͺΗΧΠ Ύͺ 1 ͽΏ;·ΎΔ
͙ Η·Ζ ΕΏΑΌ - 12 ΆΏΙ·ΓΧͼ (ͼͺΑΧͺΎΓΧͼ)
͖Ώ;ͺΓΉΏͼΏ ͺΎΉ΄Γ· ΔΘΎΠ, ͼΘ·Γ΄ΊΠ, 
ͻͺΓΝΉΧͼé



͖·ΆͺΈΎ PISA
2018



http://www.oecd.org/pisa/data/

http://pisa.testportal.gov.ua/



ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʢʦʤʧʝʪʝʥʮʽʾ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʚʽʮʽ ʚʽʜ 16 ʜʦ 65 ʨʦʢʽʚ ʚ 

ʪʨʴʦʭ ʛʘʣʫʟʷʭ:

- ʛʨʘʤʦʪʥʽʩʪʴ (ʥʘʚʠʯʢʠ ʯʠʪʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ) (Literacy),

- ʚʤʽʥʥʷ ʨʘʭʫʚʘʪʠ (ʛʨʘʤʦʪʥʽʩʪʴ ʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʯʠʩʣʦʚʦʶ ʽʥʬʦʨʤʘʮʽʶ) 

(Numeracy).

- ʚʤʽʥʥʷ ʟ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʩʠʯʝʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ(ʈroblem

solving in technology-rich environments)

ʂʦʨʠʩʥʘ ʜʣʷ ʧʦʜʦʣʘʥʥʷʨʦʟʨʠʚʫʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ 

ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʽ ʚʠʤʦʛʘʤʠ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʪʨʝʙ ʫ ʥʘʚʯʘʥʥʽ 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʥʜʝʥʮʽʡ ʟʘʡʥʷʪʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʩʝʢʪʦʨʘʭ ʝʢʦʥʦʤʽʢʠ ʽ ʟʘ ʦʢʨʝʤʠʤʠ ʧʨʦʬʝʩʽʷʤʠ. ʇʨʦʛʨʘʤʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʢʦʥʮʝʧʮʽʶ ʛʨʘʤʦʪʥʦʩʪʽ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ PISA.

ɭ ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʨʦʛʨʘʤ International Adult Literacy Survey   

(IALS), ʷʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 1994, 1996, 1998 ʨʨ. ʪʘInternational 

Adult Literacy and Life Skills Survey (ALL), ʷʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 

2003 ʨ. ʪʘ ʤʽʞ2006 ʪʘ 2008 ʨʦʢʘʤʠ



http://www.oecd.org/skills/piaac/

͢ͺΔΎ; 1: 2008 - 20 13 ΑΑ.ð24 ΉΑͺΨΎ·,
͢ͺΔΎ; 2: 2012 - 20 16 ΑΑ. ð;Ώ;ͺΊΏΒΠ Κ΄ 9 ΉΑͺΨΎ, 
͢ͺΔΎ; 3:201 6- 20 19 ð;Ώ;ͺΊΏΒΠ Κ΄ 6 ΉΑͺΨΎ.

͉Ύ;·ͼΧ;ΔͺΊΝΎ΄ Ώΐ·ΓΔͼͺΎΎΠ (ΉΏΌΐõΟΓ΄ΑΎ΄ͺͻΏ ΐͺΐ΄ΑΏͼ΄ 
ΆͺΐΏͼΎ΄ΎΎΠ 2-Ζ ͺΎΉ΄Γ Δ ΐΑ·ΒΔΓΎΏΒΓΧ ΧΎΓ΄ΑͼõΟ΄Αͺ), 
ΑΏΆΑͺΖΏͼͺΎ΄ Ύͺ 1,5 ð2 ͽΏ;·Ύ·: 1 ͽΏ;. Ύͺ Γ΄ΒΓΏͼΧ 
Άͺͼ;ͺΎΎΠ; 30-45 Ζͼ. Ύͺ ΆͺΐΏͼΎ΄ΎΎΠ Ώΐ·ΓΔͼͺΊΝΎ·Ήͺ. 



͖ΏΒΊΧ;΅ΔΟΓΝΒΠ Δ ΒΓΔ;΄ΎΓΧͼ ͼ·ΐΔΒΉΎ·Ζ ΉΔΑΒΧͼ ͻͺΉͺΊͺͼΑͺΓΔ(3- 4 ΑΧΉ)
- ͙ͺͽͺΊΝΎΧ Ύͺͼ·ΘΉ· (ΉΑ·Γ·ΘΎ΄ Ό·ΒΊ΄ΎΎΠ, ͺΎͺΊΧΓ·ΘΎΧ ΌΧΑΉΔͼͺΎΎΠ, 
ͼ·ΑΧΙ΄ΎΎΠ ΐΑΏͻΊ΄Ό, ΐ·ΒΝΌΏͼͺ ΉΏΌΔΎΧΉͺΗΧΠ);
- ͡ΑΏΕ΄ΒΧΈΎΏ-ΏΑΧΥΎΓΏͼͺΎΧ Ύͺͼ·ΘΉ· (ΏͻΑͺΎΏ ΎͺΐΑΠΌ· ͗ΉΏΎΏΌΧΉͺ Γͺ 
͉Ύ΅΄Ύ΄ΑΧΠ)

2010 Α. ðΐΧ;ͽΏΓΏͼΉͺ 
ΧΎΒΓΑΔΌ΄ΎΓͺΑΧΟ,

ͣΧΘ΄ΎΝ 2011 ðͽΑΔ;΄ΎΝ 2012  
ðͅ ;ΌΧΎΧΒΓΑΔͼͺΎΎΠ Γ΄ΒΓΧͼ 
(17 ΉΑͺΨΎ)

2013 Α. - Α΄ΆΔΊΝΓͺΓ·



}͟΄ΌΏ΅Ί·ͼΏ ΐ΄Α΄ͼΧΑ·Γ· ͼΒΧΖ Χ ͼΒ΄ (ΔΘΎΧͼ ͻͺͽͺΓΏ, ΏͻΊͺΒΓΝ 
ΆΎͺΎΝ Ι·ΑΏΉͺ ðΆͺͼ;ͺΎΝ ͻͺͽͺΓΏ, Η΄ ;ΏΑΏͽΏ)

}͟΄Όͺ ΐΏΓΑ΄ͻ· Γ΄ΒΓΔͼͺΓ· ͼΒΧΖ ΐΏ ͼΒΝΏΌΔ (ͼ·ͻΧΑΉΔ ΑΏͻ·ΌΏ 
ΚΏΑͺΆ Δ ΐΏͼΒΠΉ;΄ΎΎΏΌΔ ΅·ΓΓΧ ðͅ ΎͺΊΧΆ ΉΑΏͼΧ, ΐΑΏͻͺ ΒΔΐΔé)

}ͤΏΌΔ ;΄ΠΉΧ ΔΘΎΧ ͼ·ΉΏΎΔΟΓΝ Ί·Ι΄ ;΄ΠΉΧ Άͺͼ;ͺΎΎΠ (Ύ΄ 
Ώ;ΎͺΉΏͼΧ)

}͓Δ;Ν-ΠΉͺ ͼ·ͻΧΑΉͺ ΐΑ·ͼΏ;·ΓΝ ;Ώ ΐΏΖ·ͻΉ·, ΠΉͺ ΆͺΊ΄΅·ΓΝ ͼΧ; 
ΑΏΆΌΧΑΔ ͼ·ͻΧΑΉ· Γͺ ͼͺΑΧͺΓ·ͼΎΏΒΓΧ ͼΒ΄Α΄;·ΎΧ ΐΏΐΔΊΠΗΧΨ

}͡ΑΏΒΓͺ ͼ·ΐͺ;ΉΏͼͺ ͼ·ͻΧΑΉͺ Ύ΄ ͼ·ΉΏΑ·ΒΓΏͼΔΥΓΝΒΠ (;ΏΑΏͽΏ, 
Ύ΄Όͺ ΐΑ·ͼõΠΆΉ· ;Ώ ΐͺΑͺΌ΄ΓΑΧͼ ΙΉΏΊ·é)

}͡ΑΏͻΊ΄Ό·: ;·ΆͺΈΎ ͼ·ͻΧΑΉ·, ΄Ε΄ΉΓ·ͼΎ·Έ ΑΏΆΌΧΑ ͼ·ͻΧΑΉ·, 
ΏͻΘ·ΒΊ΄ΎΎΠ ΐΏΖ·ͻΉ· Ά ΔΑͺΖΔͼͺΎΎΠΌ ;·ΆͺΈΎΔ, 
ΐΏΑΧͼΎΟͼͺΎΧΒΓΝΑ΄ΆΔΊΝΓͺΓΧͼ Άͺ ΑΧΆΎ·Ό· Άͺͼ;ͺΎΎΠΌ·, 
ΕΏΑΌΔͼͺΎΎΠ ΔΆͺͽͺΊΝΎ΄ΎΏΨ ΖͺΑͺΉΓ΄Α·ΒΓ·Ή· ;ΊΠ ͼΒΧΥΨ 
ΐΏΐΔΊΠΗΧΨ



} ·͖ΆͺΈΎ ͼ·ͻΧΑΉ·: ;ͼΏΒΓΔΐΧΎΘͺΒΓͺ ðΒΐΏΘͺΓΉΔ ΙΉΏΊ· ΆͺΊ΄΅ΎΏ 
ͼΧ; ΑΏΆΌΧΑΔ (ͼͺͽΏͼΧ ΉΏ΄ΕΧΗΧΥΎΓ· Ώͻ΄ΑΎ΄ΎΧ ;Ώ ΈΌΏͼΧΑΎΏΒΓΧ 
ΐΏΓΑͺΐΊΠΎΎΠ Δ ͼ·ͻΧΑΉΔ), ΔΘΎΧ ͺͻΏ ΉΊͺΒ· ͼΒ΄Α΄;·ΎΧ ΙΉΏΊ· 
ͼ·ΐͺ;ΉΏͼ·Ό Θ·ΎΏΌ; ΌΏ΅Ί·ͼͺ ΒΓΑͺΓ·ΕΧΉͺΗΧΠ

Sampling weights must be used ALWAYS to get correct population estimates

}͗Ε΄ΉΓ·ͼΎ·Έ ΑΏΆΌΧΑ ͼ·ͻΧΑΉ·: ΉΑͺΈΎΧΈ ͼ·ΐͺ;ΏΉ ð100 ΙΉΧΊ, Δ 
ΉΏ΅ΎΧΈ ΐΏ 45 ΔΘΎΧͼ Ώ;ΎͺΉΏͼΏͽΏ ΑΧͼΎΠ (4500 ͼΒΝΏͽΏ) ð
;ΏΒΓͺΓΎΝΏ ͼ·ͻΑͺΓ· 100 ΔΘΎΧͼ (ΐΏ 1 Ά ΉΏ΅ΎΏΨ ΙΉΏΊ·); ͺΊ΄ ΧΒΎΔΥ 
ͼͺΑΧͺΓ·ͼΎΧΒΓΝ ͼΒ΄Α΄;·ΎΧ ΙΉΏΊ·, ΓΏΌΔ ΑΏΆΌΧΑ ΆͻΧΊΝΙΔΥΓΝΒΠ   

}͠ͻΘ·ΒΊ΄ΎΎΠ ΐΏΖ·ͻΉ·: ΆͺΊ΄΅·ΓΝ ͼΧ; ;·ΆͺΈΎΔ, ;ΊΠ ΒΉΊͺ;Ύ·Ζ ð
Ύ΄Όͺ ΕΏΑΌΔΊ, ͼ·ΉΏΑ·ΒΓΏͼΔΟΓΝ Α΄ΐΊΧΉͺΗΧΈΎΧΌ΄ΓΏ;·-
Jackknife Repeated Replication (TIMSS, PIRLS, ICCS, ICILS); 
Balanced Repeated Replication (PISA, TALIS)

}͔·ΑΧͼΎΟͼͺΎΎΠ Α΄ΆΔΊΝΓͺΓΧͼ Άͺ ΑΧΆΎ·Ό· Άͺͼ;ͺΎΎΠΌ·: ΌΏ΅Ί·ͼ΄ 
Ί·Ι΄ ΐΑ· ͼ·ΉΏΑ·ΒΓͺΎΎΧ ΌΏ;΄Ί΄Έ IRT (Item Response Theory ), 
ͺ Ύ΄ ͻͺΊΧͼ

}ͥΆͺͽͺΊΝΎ΄Ύͺ ΖͺΑͺΉΓ΄Α·ΒΓ·Ήͺ ;ΊΠ ͼΒΧΥΨ ΐΏΐΔΊΠΗΧΨ: Γ΄ΖΎΏΊΏͽΧΠ 
çplausible values è; Ύ΄ ͼ·ΉΏΑ·ΒΓΏͼΔΥΓΝΒΠ ;ΊΠ ΧΎ;·ͼΧ;ΔͺΊΝΎ·Ζ 
;ͺΎ·Ζ





Index (level)





1. Two- and Three-Parameter IRT Models for 
Dichotomous Items

2. Generalized partial credit model for 
Polytomous Items

A three - parameter model was used with multiple -
choice items, which were scored as correct or incorrect, 
and a two - parameter model for constructed - response 
items with just two response options, which also were 
scored as correct or incorrect. 

For constructed response items that scored for 
partial credit, with 0, 1, and 2 (TIMSS) and 0, 1, 2, 
and 3 (PIRLS) as the possible score levels.

Mean was 500, 
Standard deviation was 100
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1. Unidimensionality of test
2. Local independence of items

( )

()z
z

z
1

1/1

/

,

p
ts

ts

ts

s
tspp

=
+

=
+

=

=
+

==

q

p

p

p
=

-
=

1
z

P ðsuccess function,
s ðcharacteristic of person,
t ðcharacteristic of item.

Inverse function:
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Two approaches to improve model. Second of them :
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Scale transformation

Estimation method

Program tools

http://www.ssicentral.com/irt/downloads.html

https://shop.acer.edu.au/acer -shop/group/CON2

Parscale

ConQuest

Expected a posteriori (EAP), weighted maximum 
likelihood (WML) estimation with plausible values

https://shop.acer.edu.au/acer-shop/group/CON2






Graded Response Model (Samejima, 1969)

Partial Credit Model (Masters, 1982) 

Nominal Response Model (Bock,1972)



Mean 
scale 
score was 
10, 

Standard 
deviation 
was 2





Vʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʛʝʥʜʝʨʥʦʶ ʦʟʥʘʢʦʶ; 

Vʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ;

Vʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʨʘʩʦʚʦʶ ʥʘʣʝʞʥʽʩʪʶ;

Vʚʽʜʤʽʥʥʽʩʪʴ ʟʘ ʤʦʚʦʶ ʩʧʽʣʢʫʚʘʥʥʷ;

Vʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʢʣʘʜʫé..



}Differential Item Functioning (DIF) ñoccurs when 

examinees from groups R (reference) and F(focal) have the 

same degree of proficiency in a certain domain, but 

difference rates of success on an itemò (Camilli, 2006: 226).

}ñItem impact described the situation in which DIF exists, 

because there were true differences between the groups in 

the underlying ability of interest being measured by the 

item. 

} Item bias described the situations in which there is DIF 

because of some characteristic of the test item that is not 

relevant to the underlying ability of interestò (Zumbo, 2007: 

224).



Typesof DIF 

Crossing mixed DIFUnidirectional mixed DIF

Uniform DIF Non - uniform DIF



ʄɽʊʆɼʀ ɺʀʗɺʃɽʅʅʗ DIF

ʄʝʪʦʜ ʄʦʜʝʣʴ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ ʇʨʦʛʨʘʤʠ

͞ͺΎΓ΄ΊΝ-
ͧͺΎΆ΄ΊΠ
(Mantel -
Haenszel )

Ύ΄ΐͺΑͺΌ΄ΓΑ·ΘΎ·Έ Ό΄ΓΏ;, 
ΆͺΒΓΏΒΏͼΔΥΓΝΒΠ ;ΊΠ 
ΐΏΊΧΓΏΌΧΘΎ·Ζ Γͺ 
;·ΖΏΓΏΌΧΘΎ·Ζ Άͺͼ;ͺΎΝ

ΐΑΏΒΓΧ ΏͻΘ·ΒΊ΄ΎΎΠ, 
Ύ΄ΒΔΓΓΥͼΧ ͼ·ΌΏͽ· ;Ώ 
ͼ·ͻΧΑΉ·, ΑΏΆΌΧΑ DIF

Ύ΄ ͼ·ΠͼΊΠΥ 
Ύ΄ΑΧͼΎΏΌΧΑΎ΄DIF 

Winsteps ,
Easydif ,
EZdif

͝ΏͽΧΒΓ·ΘΎͺ 
Α΄ͽΑ΄ΒΧΠ
(Logistic 
regression )

Ύ΄ΐͺΑͺΌ΄ΓΑ·ΘΎ·Έ Ό΄ΓΏ;,
ΆͺΒΎΏͼͺΎ·Έ Ύͺ ΐΏΑΧͼΎΠΎΎΧ 
Α΄ͽΑ΄ΒΧΈΎ·Ζ ΌΏ;΄Ί΄Έ, 
ΌΏ΅Ί·ͼ΄ ΆͺΒΓΏΒΔͼͺΎΎΠ  
;Ώ ΐΏΊΧΓΏΌΧΘΎ·Ζ Άͺͼ;ͺΎΝ

Ύ΄ ΐΏΓΑ΄ͻΔΥ ͼ΄Ί·Ή·Ζ 
ΏͻõΥΌΧͼ ͼ·ͻΧΑΉ·,ͼ·ΠͼΊΠΥ 
ΑΧͼΎΏΌΧΑΎ΄ Γͺ
Ύ΄ΑΧͼΎΏΌΧΑΎ΄ DIF, ΑΏΆΌΧΑ 
DIF

ΑΏΆΌΧΑ DIF ;ΊΠ 
ΐΏΊΧΓΏΌΧΘΎ·Ζ Άͺͼ;ͺΎΝ

EZdif, 
LORDIF,
SPSS, 
SAS, R

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ

(Standardi-

zation)

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʜʣʷ 

ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ

ʥʝ ʧʦʪʨʝʙʫʻ ʤʦʜʝʣʴʥʠʭ 

ʧʨʠʧʫʱʝʥʴ, ʚʠʷʚʣʷʻ  

ʥʝʨʽʚʥʦʤʽʨʥʝ DIF 

ʪʨʫʜʦʤʽʩʪʢʠʡ, ʬʦʨʤʘʣʴʥʦ 

ʥʝ ʚʠʷʚʣʷʻ ʨʽʚʥʦʤʽʨʥʝ DIF  

Easydif

SIBTEST ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ

ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʢʦʥʩʪʨʫʢʪʽʚ, 
ΑΏΆΌΧΑ DIF

ʥʝ ʚʠʷʚʣʷʻ ʥʝʨʽʚʥʦʤʽʨʥʝ 

DIF, ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ 

ʦʙôʻʤʽʚ ʚʠʙʽʨʢʠ

SIBTEST,

Poly-SIBTEST,

Cross-SIBTEST

ʄʝʪʦʜ 

ʚʽʜʥʦʰʝʥʥʷ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ

(ItemResponse

TheoryLikelihood

Ratio)

ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ, 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʜʚʦʭ 
ʤʦʜʝʣʝʡ  IRT, ΆͺΒΓΏΒΏͼΔΥΓΝΒΠ 
;ΊΠ ΐΏΊΧΓΏΌΧΘΎ·Ζ Γͺ 
;·ΖΏΓΏΌΧΘΎ·Ζ Άͺͼ;ͺΎΝ

ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ 

DIF

ʚʝʣʠʢʽ ʦʙôʻʤʠʚʠʙʽʨʢʠ, 

ʚʠʤʦʛʠ ʦʜʥʦʚʠʤʽʨʥʦʩʪʽ ʪʘ 

ʣʦʢʘʣʴʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ,

ʚʽʜʩʫʪʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ 

ʨʦʟʤʽʨʦʤ DIF

LORDIF,
IRT- LR



ÅSimple indices (ratios, averages and binary indicators): These indices 
were constructed through the arithmetical transformation or recoding 
of one or more items.
ÅComplex scale indices : The underlying variables are supposed to 
measure the indices that are unobserved. These indices were 
operationally defined by observable items and constructed using 
complex procedures that involved scaling the items. Typically, scale 
scores for these indices are estimates of latent traits derived through 
scaling of dichotomous or polytomous (e.g. Likert scale) items using 
latent trait methodology.

Classroom 
disciplinary 
climate 
TCDISCS



1. The reliability coefficient alpha (Cronbachõs 
alpha) was used as the measure of scale 
reliability . 

2. Confirmatory factor analysis (CFA) was used to 
construct the scales ( to confirm the expected 
dimensional structure of the scales from 
empirical study by Analysis Expert Group).

3. CFA with multiple comparison groups across 
countries  was used to validate the constructed 
scales. 

4. Scaling and scoring the scales based on 
teachersõ and principalsõ responses to the 
survey questionnaires.



L- matrix of factor loadings

y - Set of items(indicators)

h- Latent factor

t- vector of intercepts

e- vector of residuals

q- residual variance



Each item and the latent factor is described with a regression line

The goal in CFA models is to find a set of parameters 
that best reproduces the observed matrix ( maximum 
likelihood estimation (MLE) used)





ÅConfigural invariance is established when the same items are 
associated with the same underlying factors in all participating 
countries. This implies an acceptable fit of confirmatory factor 
analysis models using the same factor structure for all 
countries.
ÅMetric invariance is achieved when the strength of the 
associations between each of the items and the underlying 
factors is also equivalent across countries.
ÅScalar invariance is the most rigorous form of invariance. It 
implies that cross - country differences in the means of the 
observed items are a result of differences in the means of their 
corresponding factors. At least partial scalar invariance is 
needed to make meaningful comparisons of mean scores across 
countries.

The cross - cultural comparability ðor òinvarianceó






