Appendix A

Country-specific descriptives, including information about their distribution in
terms of skewness and kurtosis (see Tables A.1, A.2, A.3, A4, A.5 and A.6.).

Table A.1 Country-specific descriptives of teacher’s years of experience

Country Min Max M SD Skewness (SE) Kurtosis (SE)
Poland 0.00 3.00 274 10.63 |-2.72 (0.02) 7.18 (0.04)
Lithuania 0.00 3.00 2.68 0.56 | -1.77 (0.06) 3.26 (0.13)
Armenia 0.00 3.00 2.61 0.71 -2.03 (0.07) 3.93 (0.13)
Italy 0.00 3.00 2.55 0.77 |-1.74 (0.01) 2.37 (0.03)
Serbia 0.00 3.00 252 10.68 |-1.41 (0.04) 1.74 (0.08)
Hungary 0.00 3.00 2.48 0.91 -1.67 (0.04) 1.60 (0.07)
Georgia 0.00 3.00 2.43 0.83 |-1.56 (0.05) 1.87 (0.10)
Azerbaijan 0.00 3.00 239 1083 |-1.18 (0.03) 0.50 (0.06)
Romania 0.00 3.00 229 10.82 |-094 (0.02) 0.14 (0.04)
Croatia 0.00 3.00 2.28 093 |-1.19 (0.05) 0.47 (0.10)
Slovenia 0.00 3.00 226 093 |-1.09 (0.08) 0.18 (0.16)
Slovak Republic 0.00 3.00 222 1098 |-1.06 0.05) |-0.01 (0.09)
Tunisia 0.00 3.00 2.16 1.06 | -0.95 0.03) |-045 (0.06)
Spain 0.00 3.00 2.15 1.11 -0.98 0.02) |-0.52 (0.04)
Portugal 0.00 3.00 2.14 081 -0.73 (0.03) 0.08 (0.06)
Czech Republic 0.00 3.00 2.13 1.07 |-0.92 0.04) |-0.49 (0.07)
Iran 0.00 3.00 2.10 1097 |-0.90 0.01) |-0.15 (0.02)
Finland 0.00 3.00 2.07 098 |-0.83 0.04) |-0.35 (0.09)
Germany 0.00 3.00 2.00 1.11 -0.71 0.01) |-0091 (0.03)
Morocco 0.00 3.00 1.99 1099 |-0.68 0.02) |-0.60 (0.03)
Thailand 0.00 3.00 1.99 1.16 | -0.68 0.01) |-1.07 (0.03)
Sweden 0.00 3.00 1.97 093 |-0.63 0.04) |-045 (0.08)
(continued)
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Table A.1 (continued)

Appendix A

Country Min Max M SD Skewness (SE) Kurtosis (SE)
Chinese Taipei 0.00 |3.00 193 [0.84 |[-0.60 |[(0.02) |[-0.05 (0.05)
Northern Ireland 0.00 |3.00 192 1093 |-039 [(0.08) |-0.81 0.17)
Norway 0.00 |3.00 1.85 1099 |-044 |[(0.04) |-0.87 (0.09)
Hong Kong 0.00 |3.00 1.81 0.98 | -0.67 0.06) [-0.50 |(0.12)
Japan 0.00 |3.00 1.81 124 |-036 |(0.01) |[-1.53 0.02)
Denmark 0.00 |3.00 1.79 1.10 |[-0.36 [(0.05) |-1.21 (0.09)
Korea 0.00 |3.00 1.77 1.14 | -0.31 0.02) |-1.34 |(0.04)
Chile 0.00 |3.00 1.76 1.21 -0.39 |(0.03) |[-141 (0.05)
Yemen 0.00 |3.00 1.76  [0.82 |[-0.72 |(0.02) 0.14 | (0.04)
Netherlands 0.00 | 3.00 1.72 1.05 |-0.18 0.03) |-1.22 | (0.06)
United States 0.00 |3.00 1.68 1.01 -0.28 0.01) |-1.00 |(0.01)
Botswana 0.00 |3.00 1.64 1.06 |-0.23 0.07) |-1.17 (0.13)
Bahrain 0.00 |3.00 1.63 [0.85 |[-0.24 |[(0.11) |-0.51 0.22)
Malta 0.00 | 3.00 1.61 1.03 |-0.03 0.28) |-1.16 |(0.54)
Saudi Arabia 0.00 |3.00 1.59 1.00 |-0.28 0.02) |-0.99 (0.04)
Ireland 0.00 |3.00 1.58 1.19 |-0.07 0.04) |-1.52 |(0.08)
New Zealand 0.00 |3.00 1.57 1.10 |-0.11 0.04) |-1.30 |(0.08)
Honduras 0.00 | 3.00 1.53 1.04 |-0.18 0.03) |-1.15 (0.05)
Turkey 0.00 |3.00 1.48 1.06 |-0.08 0.01) |-1.24 |(0.02)
England 0.00 |3.00 1.46 1.17 0.00 [(0.02) |-1.49 (0.03)
Qatar 0.00 |3.00 1.42 1.11 0.10 |(0.11) |-1.33 0.21)
United Arab 0.00 |3.00 1.26 1.01 0.18 0.06) |-1.12 |(0.11)
Emirates

Singapore 0.00 |3.00 1.18 1.02 0.33 0.07) |-1.08 0.14)
Oman 0.00 |3.00 1.14  10.79 0.53 (0.06) 0.08 0.12)
Kuwait 0.00 |3.00 1.01 0.83 0.22 |(0.08) |-1.00 |(0.15)

Note A normal distribution has a skewness of 0 and a kurtosis of 3. Countries are ordered
according to the mean of the categories “less than 5 years” (0), “at least 5 years but less than 10
years” (1), “at least 10 years but less than 20 years” (2), or “20 years or more” (3) of experience

Table A.2 Country-specific descriptives of teacher’s degree from teacher education

Country Min Max M SD Skewness (SE) Kurtosis (SE)

Slovak Republic 1.00 | 5.00 4.98 0.25 |-13.04 (0.05) 179.26 (0.09)
Poland 2.00 |5.00 4.95 0.29 —7.44 (0.02) 64.39 (0.04)
Czech Republic 1.00 |5.00 474  10.93 -3.37 (0.04) 9.66 (0.07)
Georgia 2.00 |5.00 470 | 0.59 -2.28 (0.05) 5.65 (0.10)
Finland 1.00 | 5.00 4.67 0.78 -3.44 (0.04) 12.98 (0.08)
United States 4.00 |[5.00 4.61 0.49 -0.46 (0.01) -1.79 (0.01)
England 2.00 |5.00 4.37 0.53 -0.09 (0.02) -0.30 (0.03)
Armenia 0.00 |5.00 4.34 1.27 -1.57 (0.06) 0.88 (0.13)
Northern Ireland 3.00 |5.00 4.28 0.52 0.23 (0.08) -0.51 0.17)

(continued)
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Table A.2 (continued)

Country Min Max |M SD Skewness (SE) Kurtosis (SE)
Chinese Taipei 2.00 |500 |422 |0.53 -0.60 |(0.02) 3.81 (0.05)
Qatar 200 |500 |417 |0.65 -1.20 | (0.10) 3.62 | (0.21)
Bahrain 200 |500 |4.17 |047 -0.30 | (0.11) 5.08 |(0.21)
Hong Kong 3.00 |500 [4.15 ]0.50 0.30 | (0.06) 0.53 0.12)
Ireland 3.00 500 |4.14 043 0.73  |(0.04) 1.36 | (0.08)
Korea 3.00 |500 [4.13 ]0.50 0.26 |(0.02) 0.67 | (0.04)
Thailand 1.00 [5.00 |4.07 047 -2.41 (0.01) 19.08 |(0.03)
Kuwait 2.00 |500 |4.04 |0.31 -0.89 [ (0.08) 19.94 | (0.15)
United Arab 1.00 [5.00 |4.03 |0.61 -1.13 | (0.06) 378 | (0.11)
Emirates

Hungary 3.00 |5.00 |4.02 |0.18 2.31 (0.04) 26.52  [(0.07)
Chile 3.00 |5.00 |4.01 0.46 0.05 [(0.03) 1.69 | (0.05)
Spain 4.00 |[5.00 [4.01 0.10 9.73  |(0.02) 92.75 (0.03)
New Zealand 3.00 |5.00 |4.01 0.59 0.00 |(0.04) -0.13 (0.08)
Lithuania 2.00 |5.00 |4.01 0.56 -1.16 | (0.06) 4.33 0.12)
Netherlands 1.00  |5.00 399 1030 -7.37 |(0.03) 78.76 | (0.06)
Norway 3.00 |5.00 398 10.29 -0.59 |(0.04) 8.65 (0.09)
Portugal 3.00 |5.00 396 |0.28 -1.28 [(0.03) 9.39 | (0.06)
Sweden 0.00 |4.00 390 044 -6.10 | (0.04) 43.58 [(0.08)
Turkey 3.00 |5.00 3.89 040 -0.81 (0.01) 2.30 | (0.02)
Japan 2.00 |5.00 3.86 |0.62 -2.06 |(0.01) 4.60 [(0.02)
Denmark 1.00 |5.00 3.83 0.50 -2.08 |(0.05) 8.72  |(0.09)
Germany 1.00 |5.00 375 10.79 -2.55 |(0.01) 6.31 (0.03)
Malta 0.00 |5.00 3.74 1.14 -1.82  |(0.28) 3.19 | (0.56)
Oman 0.00 |5.00 374 10.88 -1.69 | (0.06) 291 0.12)
Singapore 1.00 |5.00 3.65 |0.84 -0.91 (0.07) 0.50 |(0.14)
Slovenia 3.00 |5.00 3.62 |0.50 -0.33 | (0.08) -1.44 | (0.16)
Azerbaijan 0.00 |5.00 3.61 0.80 -1.42  |(0.03) 5.38 | (0.06)
Saudi Arabia 2.00 |5.00 342 1093 -0.82  |(0.02) -1.17 | (0.04)
Croatia 1.00 |5.00 335 055 0.21 (0.05) 1.13 (0.10)
Serbia 1.00 |5.00 3.12 1.09 -0.36 | (0.04) -1.48 | (0.08)
Iran 1.00 |5.00 3.07 1099 -0.91 (0.01) 0.09 |(0.02)
Botswana 1.00 |5.00 3.07 |0.61 -0.14 | (0.06) 297 |(0.13)
Romania 1.00 |5.00 2.73 1.34 -0.12  {(0.02) -1.40 |(0.04)
Honduras 0.00 |4.00 2.57 1.35 -0.19 |(0.02) -1.72 | (0.05)
Yemen 0.00 |4.00 2.24 1.23 047 1(0.02) -1.30 | (0.04)
Tunisia 0.00 |5.00 2.14 1.13 0.32  |(0.03) -1.32 | (0.06)
Morocco 0.00 |5.00 1.95 1.54 0.59 |(0.02) -1.40 | (0.03)
Italy 1.00 |5.00 1.71 1.34 144 | (0.01) 0.25 | (0.03)

Note Countries are ordered according to the mean of the categories “Not completed ISCED level
3” (0), “Finished ISCED level 3” (1), “Finished ISCED level 4” (2), “Finished ISCED level
5B” (3), “Finished ISCED level 5A, first degree” (4), or “Finished ISCED level 5A, second degree
or higher” (5)
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Table A.3 Country-specific descriptives of teacher’s major in mathematics or mathematics

education

Country Min Max M SD Skewness (SE) Kurtosis (SE)
Kuwait 0.00 1.00 097 |0.18 |-5.18 (0.08) [24.90 |(0.15)
Bahrain 0.00 1.00 093 026 |-3.38 0.11) 9.44 (0.2
Oman 0.00 1.00 0.84 037 |-1.84 |(0.06) 1.37 0.12)
United Arab 0.00 1.00 0.81 040 |-1.55 (0.05) 0.41 0.11)
Emirates

Azerbaijan 0.00 1.00 0.80 040 |-1.50 |(0.03) 0.25 (0.06)
Saudi Arabia 0.00 1.00 0.78 041 -1.35 0.02) |-0.17 (0.04)
Georgia 0.00 1.00 0.77 042 |-1.28 0.05) |-0.37 (0.10)
Armenia 0.00 1.00 076 043 |-1.19 |(0.06) |-0.58 (0.13)
Qatar 0.00 1.00 0.70 046 |-0.89 |[(0.10) |-1.22 [(0.21)
Sweden 0.00 1.00 0.68 047 |-0.77 0.04) |-1.41 (0.08)
Hong Kong 0.00 1.00 0.66 048 |-0.66 |(0.06) |-1.57 0.12)
Singapore 0.00 1.00 0.65 048 |-0.65 0.07) |-1.58 0.14)
Thailand 0.00 1.00 0.63 048 |-0.53 0.01) |-1.72 |(0.03)
Denmark 0.00 1.00 058 049 |-0.32 [(0.05) |-1.90 |(0.09)
Germany 0.00 1.00 0.51 0.50 |-0.04 [(0.01) |-2.00 |[(0.03)
Yemen 0.00 1.00 048 |0.50 0.07 0.02) |-1.99 (0.04)
Botswana 0.00 1.00 044 |0.50 026 |(0.06) |-1.94 |(0.13)
Tunisia 0.00 1.00 042 049 0.31 (0.03) |[-1.90 |(0.06)
Chile 0.00 1.00 0.36 | 0.48 0.59 |(0.03) |-1.65 (0.05)
Romania 0.00 1.00 0.35 048 0.61 0.02) |-1.63 (0.05)
Morocco 0.00 1.00 0.34 047 0.69 |[(0.02) |-1.53 (0.03)
Chinese Taipei 0.00 1.00 0.34 1047 0.69 |(0.02) |-1.52 |(0.05)
Norway 0.00 1.00 0.32 047 0.77 0.04) |-141 (0.09)
Serbia 0.00 1.00 0.31 0.46 0.83 0.04) |-1.32 |(0.08)
Spain 0.00 1.00 0.31 0.46 0.84 [(0.02) |-1.29 (0.03)
Portugal 0.00 1.00 0.27 045 1.02  |(0.03) |-0.95 (0.06)
Iran 0.00 1.00 0.26 |0.44 1.10 |(0.01) |-0.80 |(0.02)
Netherlands 0.00 1.00 0.24 043 1.22  |(0.03) |-0.51 (0.06)
Turkey 0.00 1.00 0.24 043 1.24 | (0.01) |-047 (0.02)
England 0.00 1.00 023 042 1.31 0.02) |-0.29 (0.03)
Japan 0.00 1.00 0.20 | 0.40 1.48 (0.01) 0.19 (0.02)
Poland 0.00 1.00 020 040 1.53 0.02) 0.34 | (0.04)
Honduras 0.00 1.00 0.19 |0.39 1.57 (0.03) 0.48 (0.05)
Italy 0.00 1.00 0.18 |0.38 1.70 | (0.02) 0.88 (0.04)
Croatia 0.00 1.00 0.17 0.37 1.78 (0.05) 1.16 | (0.10)
Malta 0.00 1.00 0.15 |0.36 1.95 (0.28) 1.85 (0.56)
New Zealand 0.00 1.00 0.15 |0.36 1.97 (0.04) 1.87 (0.08)
Slovak Republic 0.00 1.00 0.14 035 2.06 |(0.05) 2.25 (0.09)

(continued)
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Table A.3 (continued)

Country Min Max M SD Skewness (SE) Kurtosis (SE)

Finland 0.00 1.00 |0.14 ]0.35 2.08 |(0.04) 2.31 (0.08)
Ireland 0.00 1.00 |0.13 ]0.33 227  |(0.04) 3.15 | (0.08)
United States 0.00 1.00  |0.11 0.32 244 |(0.01) 3.93 (0.01)
Northern Ireland 0.00 1.00 |0.10 |0.30 2.63 | (0.08) 4.95 (0.16)
Lithuania 0.00 1.00 |0.10 ]0.30 2.73  |(0.06) 545 (0.12)
Korea 0.00 1.00 |0.09 ]0.29 2.83  |(0.02) 6.01 (0.04)
Hungary 0.00 1.00 |0.08 |0.27 320 |(0.04) 8.24 |(0.07)
Czech Republic 0.00 1.00 |0.07 ]0.26 325 | (0.04) 8.60 |(0.07)
Slovenia 0.00 1.00  |0.04 ]0.20 4.57 |(0.08) 18.88 | (0.16)

Note Countries are ordered according to the proportion of teachers with a major in mathematics or
mathematics education

Table A.4 Country-specific descriptives of the item parcel indicating teacher’s participation in
professional development (PD) activities preparing for specific challenges of mathematics
instruction (out of three item-parcels of the latent construct “PD”)

Country Min Max M SD Skewness (SE) Kurtosis (SE)
Kuwait 0.00 1.00 0.78 10.33 |-1.32 |(0.08) 0.49 (0.15)
Singapore 0.00 1.00 0.70 |0.37 |-0.83 0.07) |-0.77 0.14)
New Zealand 0.00 1.00 0.68 041 -0.76 | (0.04) |-1.12 |(0.08)
Thailand 0.00 1.00 0.67 040 |-0.67 0.01) |-1.18 (0.03)
Hong Kong 0.00 1.00 0.66 |0.37 |-0.59 |(0.06) |-1.07 0.12)
Saudi Arabia 0.00 1.00 0.64 040 |-0.61 0.02) |-1.25 (0.04)
United States 0.00 1.00 0.64 040 |-0.58 0.01) |-1.26 |(0.01)
Honduras 0.00 1.00 0.63 |0.39 |-0.53 0.02) |-1.27 (0.05)
Armenia 0.00 1.00 0.62 041 -046 |(0.06) |-1.44 |(0.13)
Azerbaijan 0.00 1.00 059 034 |-046 [(0.03) |-0.92 |(0.06)
Northern Ireland 0.00 1.00 0.58 044 |-0.30 |(0.08) |-1.69 (0.16)
Portugal 0.00 1.00 0.58 044 |-0.32 |(0.03) |-1.68 (0.06)
England 0.00 1.00 0.57 042 |-0.27 0.02) |-1.60 |(0.03)
Sweden 0.00 1.00 0.54 040 |-0.08 0.04) |-1.52 |(0.08)
Croatia 0.00 1.00 0.53 038 |-0.11 0.05) |-141 (0.10)
Qatar 0.00 1.00 0.53 044 |-0.14 |[(0.11) |-1.72 |[(0.21)
Romania 0.00 1.00 0.52 043 |-0.06 |(0.02) |-1.67 (0.04)
United Arab 0.00 1.00 0.51 0.39 |-0.05 0.06) |-1.48 0.11)
Emirates

Serbia 0.00 1.00 049 040 0.01 0.04) |-1.56 |(0.08)
Bahrain 0.00 1.00 048 042 0.08 0.11) |-1.64 |(0.21)
Chinese Taipei 0.00 1.00 047 042 0.10 |(0.02) |-1.64 |(0.05)
Poland 0.00 1.00 046 |0.38 0.08 0.02) |-1.42 |(0.04)

(continued)
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Table A.4 (continued)

Country Min Max M SD Skewness (SE) Kurtosis (SE)

Germany 0.00 1.00 044 ]0.38 0.16 |(0.01) |-1.41 (0.03)
Oman 0.00 1.00  |0.44 ]0.40 028 |[(0.06) |-149 |(0.12)
Japan 0.00 1.00 |0.42 ]0.40 022 |(0.01) |-1.52 |(0.02)
Lithuania 0.00 1.00 040 |0.39 0.39 |(0.06) |-1.33 (0.13)
Iran 0.00 1.00 040 |0.42 0.38 |(0.01) |-1.54 |(0.02)
Korea 0.00 1.00 |0.40 ]0.39 0.36 |(0.02) |-1.40 |(0.04)
Tunisia 0.00 1.00 |0.37 ]0.39 0.55 |[(0.03) |-1.19 |(0.06)
Chile 0.00 1.00 035 |0.37 0.53 |(0.03) |-1.19 |(0.06)
Slovenia 0.00 1.00 033 ]0.36 0.69 |(0.08) |-0.85 |(0.16)
Italy 0.00 1.00 032 ]0.38 0.70 |(0.01) |-1.01 (0.03)
Ireland 0.00 1.00 029 |0.37 0.91 0.04) |-0.71 (0.08)
Hungary 0.00 1.00 0.28 |0.33 0.89 |(0.04) |-044 |(0.07)
Slovak Republic 0.00 1.00 026 |0.33 1.02  [(0.05) |-0.08 |(0.09)
Georgia 0.00 1.00 026 |0.35 1.06 [(0.05) |-0.28 |(0.10)
Yemen 0.00 1.00 026 |0.35 1.03 [(0.02) |-0.39 |(0.04)
Malta 0.00 1.00 0.24 |0.35 1.20 | (0.28) 0.02 |(0.55)
Denmark 0.00 1.00 023 |0.34 1.13  [(0.05) |-0.14 |(0.10)
Norway 0.00 1.00 022 033 1.16 [(0.04) |-0.17 |(0.09)
Spain 0.00 1.00 0.21 0.32 1.32 |(0.02) 047 |(0.03)
Netherlands 0.00 1.00 0.19 |0.30 1.38  |(0.03) 0.62 | (0.06)
Czech Republic 0.00 1.00 0.18 |0.28 147 |(0.04) 1.27  |(0.07)
Morocco 0.00 1.00 0.15 |0.33 1.94  |(0.02) 2.04 | (0.03)
Botswana 0.00 1.00 0.13 |0.28 2.12  |(0.07) 328 | (0.13)
Turkey 0.00 1.00 0.11 0.26 248 | (0.0D) 5.10 | (0.02)
Finland 0.00 1.00 0.10 |0.21 1.99 |(0.04) 291 (0.08)

Note Countries are ordered according to the proportion of teachers that took part in specific PD
activities

Table A.5 Country-specific descriptives of teacher’s sense of preparedness to teach geometry
(item-parcel)

Country Min Max M SD Skewness (SE) Kurtosis (SE)

Poland 0.50 |2.00 195 |[0.17 |-4.31 0.02) |24.04 |(0.04)
Denmark 143 |2.00 193 [0.13 |-2.24 [(0.05) 438 [(0.10)
Kuwait 1.00 | 2.00 193 |0.18 |-3.46 |[(0.08) 12.62 | (0.15)
Romania 1.00 |2.00 192 [0.19 |[-296 |(0.02) 9.04 | (0.04)
Portugal 0.57 |2.00 190 |[0.16 |-2.51 (0.03) 10.19 | (0.06)
United States 0.00 |2.00 190 (022 |[-3.44 [(0.01) 17.20 | (0.01)
Croatia 0.00 |2.00 1.89 026 |-4.01 (0.05) [20.87 |(0.16)
Saudi Arabia 0.00 |2.00 1.89 (027 |-3.94 [(0.02) 19.79 | (0.04)

(continued)
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Table A.5 (continued)
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Country Min Max M SD Skewness (SE) Kurtosis (SE)
England 0.86 | 2.00 1.89 023 |-=2.76 |(0.02) 7.81 (0.03)
Czech Republic 0.75 2.00 1.88 (026 |-2.58 (0.04) 6.27 (0.07)
Northern Ireland 0.00 |2.00 1.88 |0.24 |-3.26 |[(0.08) 16.94 | (0.17)
Lithuania 1.00 |2.00 1.87 1022 |-1.86 |(0.06) 3.03 (0.13)
Slovak Republic 0.57 2.00 1.86 [0.25 |-1.98 (0.05) 3.49 (0.10)
Qatar 0.00 |2.00 1.86 [0.32 [-3.22 |[(0.11) 12.52 [ (0.21)
Malta 1.00 |2.00 1.86 026 |-1.98 (0.28) 3.25 (0.56)
Chinese Taipei 0.86 | 2.00 1.84 030 |-1.77 (0.02) 1.88 (0.05)
Botswana 0.14 |2.00 1.84 030 |-2.53 0.07) 7.57 (0.13)
Oman 0.29 | 2.00 1.84 028 |-1.87 (0.06) 3.29 0.12)
Ireland 0.71 2.00 1.83 028 |-1.70 |(0.04) 2.13 (0.08)
Spain 0.67 2.00 1.83 |0.31 -1.95 (0.02) 2.74  1(0.03)
Chile 0.71 2.00 1.83 028 |[-1.64 |(0.03) 1.98 (0.06)
Singapore 0.50 | 2.00 1.83 |0.31 -1.92 | (0.07) 3.04 |(0.14)
United Arab 0.00 |2.00 1.83 1038 |-2.71 (0.06) 740 |(0.12)
Emirates

Georgia 0.00 |2.00 1.82 033 |-2.66 |[(0.05) 8.98 (0.10)
Slovenia 0.43 2.00 1.82 030 |-2.04 |[(0.08) 451 (0.16)
Tunisia 0.57 2.00 1.82 1032 |-2.03 (0.03) 3.51 0.07)
Serbia 040 |2.00 1.81 0.31 -1.74 | (0.04) 2.31 (0.08)
Morocco 0.00 |2.00 1.80 |0.37 |-2.31 (0.02) 5.56 | (0.04)
Bahrain 0.75 2.00 1.80 033 |-1.59 |[(0.11) 1.24  |(0.22)
Hungary 0.50 |2.00 1.78 1033 |-141 0.04) 0.84 | (0.08)
Norway 0.71 2.00 1.77 1035 |-1.43 (0.04) 0.75 (0.09)
Finland 0.00 |2.00 1.77 1032 |-1.96 |(0.04) 4.87 (0.08)
Armenia 0.00 |2.00 1.77 1036 |-2.22 |(0.06) 5.86 |(0.13)
Netherlands 0.00 |2.00 1.76  [0.37 |-1.98 (0.03) 4.69 (0.06)
New Zealand 0.14 | 2.00 1.73 1034 | -1.37 (0.04) 1.38 (0.08)
Turkey 0.29 |2.00 1.73 1037 |-1.60 |(0.01) 2.20 |(0.02)
Iran 0.33 2.00 1.73 1037 |-145 (0.01) 1.49 (0.03)
Germany 0.57 2.00 1.73 033 |-1.30 |(0.01) 1.03 (0.03)
Korea 0.00 |2.00 1.72 1042 |-1.56 [(0.02) 1.77 (0.04)
Hong Kong 0.00 |2.00 1.71 042 | -147 (0.06) 1.75 0.12)
Sweden 0.00 |2.00 1.70 035 |-1.39 |[(0.04) 2.18 (0.08)
Azerbaijan 0.29 |2.00 1.67 (034 |-1.06 |(0.03) 0.87 (0.07)
Italy 0.67 2.00 1.66 038 |-0.86 |[(0.02) |-0.58 (0.03)
Yemen 0.00 |2.00 1.61 0.52 | -1.38 (0.02) 0.95 (0.05)
Honduras 0.00 |2.00 1.51 048 |-0.89 [(0.02) 0.30 | (0.05)
Japan 0.14 |2.00 148 (046 |-0.23 0.01) |-1.26 |(0.03)
Thailand 0.00 |2.00 140 (046 |-030 |[(.01) |-0.37 (0.03)

Note Countries are ordered according to the mean of the categories “Not well prepared” (0),

“Somewhat prepared” (1) and “Very well prepared” (2)
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Table A.6 Country-specific descriptives of the item-parcel indicating the frequency with which
teachers implemented InQua in terms of cognitive activation (out of three item-parcels of the latent

construct “InQua’)

Country Min Max M SD Skewness (SE) Kurtosis (SE)
England 1.50 | 3.00 2.89 025 |-2.55 (0.02) 7.73 (0.03)
Poland 1.00 |3.00 2.87 035 |-2.75 (0.02) 7.52 | (0.04)
Qatar 0.50 | 3.00 2.85 1038 |-2.99 |(0.10) 10.15 0.21)
Slovak Republic 1.00 |3.00 2.84 1034 |-221 (0.05) 4.35 (0.09)
Romania 1.50 | 3.00 2.84 1036 |-2.19 |(0.02) 3.70 | (0.04)
Georgia 1.50 |3.00 2.84 1033 |-1.87 (0.05) 2.28 (0.10)
Hungary 1.00 |3.00 2.83 1037 |-291 (0.04) 9.39 (0.07)
United States 1.00 |3.00 2.83 1034 |-2.50 |(0.0D 7.55 (0.01)
Malta 1.50 | 3.00 2.81 0.38 | -1.93 0.27) 2.85 (0.54)
Lithuania 1.00 |3.00 2.80 |0.38 |-2.40 |(0.06) 6.76 | (0.12)
United Arab 0.50 | 3.00 279 1040 |-2.26 |(0.06) 5.78 0.11)
Emirates

Azerbaijan 0.50 | 3.00 278 1042 |-2.51 (0.03) 7.08 (0.06)
Czech Republic 1.00 |3.00 278 1036 |-1.69 |(0.04) 2.75 (0.07)
Portugal 1.00 |3.00 278 1041 -1.82  |(0.03) 2.56 | (0.06)
Northern Ireland 0.00 |3.00 278 043 |-291 (0.08) 12.67 0.16)
Italy 1.50 | 3.00 277 1041 -1.61 (0.01) 1.41 (0.03)
Armenia 1.00 |3.00 276 042 |-2.06 |(0.06) 422 [(0.13)
Serbia 1.50 | 3.00 276 1039 |-142 |(0.04) 0.93 (0.08)
Japan 1.50 |3.00 276 037 |-1.38 0.01) 1.12 |(0.02)
Croatia 1.50 | 3.00 274 1040 |-1.52 |(0.05) 1.54 | (0.10)
Korea 0.00 |3.00 274 1039 |-2.38 (0.02) 10.75 (0.04)
Oman 0.50 | 3.00 270 048 |-1.79 |(0.06) 336 |(0.12)
Slovenia 1.50 |3.00 270 045 |-141 (0.08) 0.95 0.16)
Chile 1.50 | 3.00 270 1043 |-1.20 |(0.03) 0.29 (0.05)
Iran 1.00 |3.00 2.69 043 |-1.58 (0.01) 2.58 (0.02)
Botswana 0.50 3.00 2.65 0.57 -1.63 (0.06) 1.84 (0.13)
Singapore 1.00 |3.00 264 052 |-1.37 0.07) 0.98 0.14)
Thailand 1.00 |3.00 2.64 048 |-1.24 |(0.0D) 0.96 |(0.03)
Spain 1.00 |3.00 2.62 1049 |-093 0.02) |-0.34 |(0.03)
Turkey 0.00 |3.00 2.62 054 |-1.56 |(0.0D) 244 1(0.02)
Bahrain 1.50 |3.00 262 |047 |-0.86 |[(0.11) |-0.48 0.21)
Ireland 1.00 |3.00 2.61 045 |-0.85 0.04) |-0.17 (0.08)
Hong Kong 1.00 |3.00 2.61 0.50 |-1.20 |(0.06) 0.91 0.12)
Saudi Arabia 1.00 |3.00 260 (052 |-1.16 |(0.02) 0.50 | (0.04)
New Zealand 1.00 |3.00 2.58 046 |-1.01 (0.04) 0.54 | (0.08)
Honduras 1.00 |3.00 2.57 1058 |-1.14 |(0.02) 0.23 (0.05)
Tunisia 1.00 |3.00 2.53 |0.56 |-0.88 (0.03) [-0.20 |(0.06)
Kuwait 1.00 |3.00 2.51 0.56 |-0.91 (0.08) 0.09 (0.15)

(continued)
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Table A.6 (continued)
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Country Min Max M SD Skewness (SE) Kurtosis (SE)

Morocco 1.00 [3.00 250 |0.61 |-0.97 [(0.02) |-0.15 [(0.03)
Germany 0.50 |[3.00 |244 050 |-0.77 |(0.01) 046 | (0.03)
Netherlands 1.00 [3.00 (238 [0.56 |-0.64 [(0.03) |-0.46 |[(0.06)
Yemen 050 |3.00 (234 |0.60 |-0.61 0.02) |-0.24 |(0.04)
Norway 1.00 [3.00 (233 |047 |-0.37 |[(0.04) |-0.28 [(0.09)
Chinese Taipei 1.00 [3.00 (233 |0.62 |-0.55 [(0.02) |-0.68 |[(0.05)
Sweden 1.00 [3.00 225 055 |-0.64 |[(0.04) |-0.25 (0.08)
Finland 0.00 |[3.00 |223 054 |-0.18 |[(0.04) |-047 |(0.08)
Denmark 1.00 [3.00 [2.02 |0.53 |-0.04 |[(0.05) |-0.56 |(0.09)

Note Countries are ordered according to the mean of the categories “Never” (0), “Some lessons” (1),
“Half the lessons” (2), or “Every lesson” (3)
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Establishing measurement invariance across 47 countries of the latent constructs
used in Chap. 3. (Note that as the configural model fits perfectly, a comparison with
the metric and scalar models is not meaningful.) (Tables B.1, B.2 and B.3).

Table B.1 Professional development (three item parcels, TG10 and TM11)

Model $ df p RMSEA CFI ARMSEA ACFI
Metric 93.76 92 0.43 0.00 1.00 - -
Scalar 1561.09 184 <0.01 0.04 0.39 0.04 —-0.61

Table B.2 Preparedness (three item parcels, TM12)

Model v df P RMSEA CFI ARMSEA ACFI
Metric 24223 92 <0.01 0.02 0.96 - -
Scalar 867.60 184 <0.01 0.03 0.84 0.01 -0.13

Table B.3 Instructional quality (three item parcels, TG15)

Model v df p RMSEA CFI ARMSEA ACFI
Metric 231.91 92 <0.01 0.02 0.92 - -

Scalar 1132.83 184 <0.01 0.03 0.47 0.01 —0.45
© The Author(s) 2016 159
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Appendix C

Measurement invariance testing of measures across 50 countries (Table C.1).
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Appendix D

Measurement invariance testing of bullying (Table D.1) and instructional quality

(Box D.1).

Table D.1 Measurement invariance: bullying

Model Ve df p RMSEA | CFI TIL Ay? p RMSEA | CFI
Configural 8215.61 918 |<0.01 |0.039 0.961 |0.939 |- - - -
invariance

Metric 15446.28 | 1481 | <0.01 |0.043 0.926 |0.928 |7230.67 | <0.01 | 0.004 —-0.035
invariance

Scalar 21519.02 | 1574 |<0.01 |0.05 0.895 |0.904 |6072.74 | <0.01 |0.007 -0.031
invariance

Box D.1 Measurement invariance for instructional quality

The item SM2A-E reflecting instructional quality in the student questionnaire in grade 4 TIMSS

2011 was analyzed

Student-level models

Student- and class-level models

In the first step a series of one-level models
was run on student data, in order to get a first
impression of the dimensionality of the data.
There were indications of a two-factor
structure, the two items SM2D and SM2E
forming one factor, presumably related to
interest, and the other four items another
factor. However, the two factors were highly
correlated and in several countries the
correlation was close to unity. An alternative
one-factor model with a covariance among
the residuals of items D and E therefore was
tested. It also was observed that item SM2B

Here we are of course interested in
investigating metric invariance at both
student- and class-levels, the important thing
being that metric invariance can be
established at class-level given that both
outcomes and other independent variables are
at this level of observation

In the first step a one-factor two-level model
was fitted, with the covariances for items D
and E included at the student level. This
52-group model was fitted under the Mplus
default, which imposes constraints on
intercepts and factor loadings, implying an

© The Author(s) 2016
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Appendix D

The item SM2A-E reflecting instructional quality in the student questionnaire in grade 4 TIMSS

2011 was analyzed

in most of the countries had low loadings on
the latent variable, so this item was excluded,
leaving five items for the ensuing analyses
The student-level one-factor model had good
fit to data and when the covariance between
the residuals of items D and E was added fit
improved. When the metric invariance
requirement was imposed fit was worsened.
However, with ACFI at 0.02 it could be
argued that metric invariance is at least
marginally supported with student-level data

assumption of scalar invariance. This model
had poor fit, as indicated by a CFI of 0.874.
Relaxing the equality constraints on the
intercepts across countries improved fit
dramatically (CFI = 0.962, ACFI = 0.088).
Relaxing the equality constraints on the
student-level factor loadings caused some
further improvement (CFI = 0.979, ACFI =
0.017), but small enough to support the claim
of student-level metric invariance. Relaxing
the equality constraints on the class-level
factor loadings caused little improvement
(CFI = 0.982, ACFI = 0.003), supporting
class-level metric invariance

In conclusion, these results show that across all the 52 countries investigated there was metric

invariance at class- and student-levels.
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