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Proportion [ Factor IRT parametrization
itel

correct item-total loadings
answers correlation
Discrimination Difficulty

Ind. Item 1 092 0553 0.904 2119 —1.541
Ind. Item 2 078 0573 0.824 1452 —0.930
Ind. Item 3 091 0540 0.884 1.889 —1.494
Ind. Item 4. 075 0.608 0.858 1.669 —0.79%0
Col. Item 1 0.80 0674 0.867 1739 —0977
Col. Item 2 084 0623 0.878 1831 —1L154
Col. Item 3 092 0572 0.968 3844 —1.440
Col. tem 4. 077 0711 0916 2291 —0.808
Col. Item 5 063 0563 0782 1256 —0.425
Col. tem 6 0.90 0549 0.878 1.835 —1427
Subitizing 0811
Ttem 1 065 068 0943 2082 —0417
Tiem2 036 0615 0524 2410 0383
Tiem3 082 0528 0552 3098 —0966
Tem4 051 0661 0578 1836 —0039
Iems 02 0483 0787 1277 008

052
Ttem 1 092 0462 0828 1475 —1716
Tiem2 076 0738 0941 2791 —0759
Tiem3 077 0738 0946 2007 —079%
Tem4 06 069 0934 2616 —0s27
Subtraction 0.803
Ttem 1 091 0552 0368 1747 —1509
Tem2 087 063 0875 1804 —127
Tiem3 083 0716 0552 3116 —0981
Tiem4 06 0637 0963 3558 0489
Number recognition 0875
Ttem 1 084 0688 0511 2254 —1073
Ttem2 088 06 0365 1721 —133
Tiem3 081 6% 0929 2519 —0s27
Tem 4 080 0503 078 1062 —11s5
Iiems 076 0703 0509 2186 -0
Temé 084 0606 0855 1650 1165
Tiem? 082 0594 0508 1373 —L119
Tem8 089 0575 0848 Léo1 1453
Tiemd 06 0593 0310 1551 —0547
Number writing 0.901
Ttem 1 060 0665 0361 1689 —0304
Ttem2 06 0610 05 1870 —0s71
Tiem3 055 o 0543 2820 —0.140
Tiem 4 061 0740 0921 2362 —0306
Ttem 5 041 0700 0397 2007 0247
Ttem 6 044 0626 021 143 7
Ttem7 049 0752 0921 21362 0016
Ttem 065 036t 0764 1184 0517
Ttem 9 037 0365 0785 1269 0437

Ind, indivi oL, collective task. lings p < 0.001.
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I\ Min. Max. Mean Std. Dev. Skewness Kurtosis

Counting M1 255 0 103 23.878 15.200 1.636 4910
Cardinality M1 257 0 10 8.214 2.535 —1.556 1.521
Addition M1 257 0 4 3.148 1.297 —1.253 0.119
Subtraction M1 257 0 4 3.284 1.186 —1.542 1.180
Quant. discrimination M1 257 0 28 11.062 6.077 0.641 0.670
Subitizing M1 257 0 5 2.588 1.721 —0.080 —1.250
Number recognition M1 257 0 9 7.299 2.467 —1.548 1.610
Number writing M1 257 0 8 4.136 2.966 —0.084 —1.478
Counting M2 210 4 199 35.105 23.229 3.624 20.785
Cardinality M2 211 0 10 9.479 1.468 —4.068 19.272
Addition M2 211 0 4 3.777 0.739 —3.845 14.869
Subtraction M2 211 0 4 3.777 0.758 —3.783 13.999
Quant. discrimination M2 211 0 28 15.261 5.904 0.562 0.234
Subitizing M2 210 0 5 3.481 1.412 —0.600 —0.593
Number recognition M2 211 0 9 8.630 1.153 —5.112 31.808
Number writing M2 211 0 9 6.649 2.720 —1.124 0.158
Counting (primary school) 156 19 1006 264.173 320.845 1.720 1.294

MI, moment 1; M2, moment 2.
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 v

1. Counting M1 0.555°%% | 0.448%** | 0.363°%* | 0.538%** | 0.439°% | 0.363*%** | 0.458*** | 0.679%** | 0.352%** | 0.345°* | 0.343*** | 0.503%* | 0.390*** | 0.253°%* | 0.433*%** | 0.353%%* | 04117
2. Cardin. M1 1 05110 | 0.496°% | 0.559*%* | 0.561°% | 0.504** | 0.615%% | 0.481*** | 0.403*F | 0.358%* | 0.397*** | 0.452%% | 0.425%%* | 0.274* | 0.408** | 0.343*** | 0.386**
3. Addit. M1 1 0.748%** | 0.388%** | 0.313%** | 0.194** 0.261*%** | 0.384%** | 0.407%** | 0.392%%* | 0492%** | 0.333%%* | 02277 | 0.221** 0.146* 0.245%* 0.334%%*
4. Subtract. M1 1 0.399%* | 0.307*** | 0.195** 0.302%* | 0.331*** | 0.446°* | 0.400%** | 0.534°* | 0.329* | 0.234%* | 0.256*** | 0.204** 0.171* 0.3344%*
5. Qt. Dis. M1 1 0.5647* | 0.417*** | 0.521°%* | 0.449%** | 0.285%%* | 0.355%** | 0.354%%* | 0.698*** | 0487 | 0.240*** | 0.337*** | 0.443%** | 0.449***
6. Subitizing M1 1 0.458%%* | 0.5924%*% | 0.4107%* | 0.231%%* | 0.2367* | 0.283** | 0.421%% | 0.621*** | 0.219** 0.409%* | 0.331%** | 0.266***
7. Num. Rec. M1 1 0.647*** | 0.404** 0.119 0.282%%% | 10.229%%* | 0.458%% | 04167 | 0.351% | 0.393% | 0.2629%* | 10.277*
8. Num. Wr. M1 1 0.515%* | 0.256*** | 0.2297%* | 0.228%** | 0.5320% | 0.558%* | 0.281%%* | 0.715%%* | 0.355%%* [ 0.329***
9. Counting M2 1 0.374°% | 0.396*** | 0.308** | 0.482%** | 0459 | 0.255* | 0.521*%* | 0.378*** [ 0.316%**
10. Cardin. M2 1 0.522%%* | 0.516*** | 0.306*** | 0.222** 0.356°** | 0.296*** | 0.257** 0.216**
11. Addit. M2 1 0.592%* | 0.340° | 0.245% | 0.460 | 0.293*** 0.067 0.190*
12. Subtract. M2 1 0.379%** | 0.214** 0.402%* | 0.238*** 0.164* 0.187*
13. Qt. Dis. M2 1 0.513%¢ | 0.310°% | 0.422%** | 0.445%%* | 0.397+**
14. Subitizing M2 1 0.204°%% | 0.424*** | 0.4350%* | 0.3520%*
15. Num. Rec. M2 1 0.353*** | 0.225** 0.279***
16. Num. Wr. M2 1 0.292** 0.163*
17. Counting (1st grade) 1 051854
18. Math ach. (1st grade) 1

M1, moment 1; M2, moment 2. *p < 0.05; **p < 0.01; ***p < 0.001.
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1 Reading comprehension (Time 1) B
2 Reading comprehension (Time 2) 0,804 -

Morphological awareness 0584 05205 -
4 Vocabulary 037%% 0374 042xxx -
5. Syntactic awareness 0.28* 013 0.39%% 031 -
6 Phonological decoding 077w 0585 0485 0.30% 009

#p<0.05; *#p<0.01; **p <0001
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Step Predictor AR? Initial g [95% CI] Final g [95% ClI]

Concurrent analysis: predicting Time I reading comprehension
076744 0,629+
1 Pseudoword decoding 0588
[0.599,0.935] [0.449,0.809]
0.156" 0,076
2 Vocabulary 0022
[-0.017,0329] [~0.101,0.253)
0.245% 0245*
3 Morphological awareness 0041
[0.054, 0.436] 0.054,0.436]
Longitudinal analysis: predicting Time 2 reading comprehension
0583445 04185+
1 Pseudoword decoding 0333
[0.361, 0.805] [0.176,0.659]
0211 0132
2 Vocabulary 0041
[-0.012,0.435] (~0.099,0.363]
0.257% 0.257%
3 Morphological awareness 0047
[0.010,0.503] (0.010,0.503]
Longitudinal analysis: predicting gains in Time 2 reading comprehension
080344 0.760%%%
1 Tl reading comp 0645
[0.669,1.017] [0583,1.012]
0074 0.074
2 Morphological awareness 0.004
[-0.133,0.284] (-0.133,0.284]

<005 #*%p<0.001; 'p<0.10 (ns).
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Maximum possible Reliability

score
Dependent variables
me 1 Reading comp: WJ-Achievement* 0.96°
Raw score 47 1612 594
Standard score - 10126 1570
me 2 Reading comp: W] Rdg Mastery” 094
Raw score 38 1242 398
Standard score - 99.27 1382
‘Time 2 Reading comp: Gates-MacGinitie" 093¢
Raw score 48 3204 1001
Standard score - 4852 848

“Time 1 - predictor variables

Vocabulary 76 4245 543 077
Syntactic awareness 15 819 329 078’
Morphological awareness 20 1275 347 078’

me 1 - control variables

Phonological decoding: word attack’ 094
Raw score 45 838 6.13
Standard score = 102.67 12.88

‘Norm referenced test vith a mean of 100 and D of 15.
"Norm referenced test with a mean of 50 and SD of 10.
Publisher-reported split-half relabilty coeffcient.
“Publisher-reported Kuder-Richardson coefficient.
Split half-reliability.

Cronbach’s alpha reliability coefficient
“Woodcock-Johnson 111 Tests of Achievement.
"Woodcock Reading Mastery Tests - 3rd edition.
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Female 127 494) 1485 040
Male 115 (44.8%) 484 041
Missing 15(5.8%) 480 041

information
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x 2/(df) A CFI
cn
Cardinality 120595 0.098 [0.079, 0970
@) 0.117]
Subitizing 4098(5) | 00000000, | 1000 1001
0078]
Addition 258() | 003300000, | 1000 0999
0.133]
Subtraction 0306@) | 0000[0000, | 1000 1004
0.066]
Number 68.615 0,077 [0.055, 0.980 0973
recognition an 0.100]
Number writing 73997 0.082[0.060, 0989 0985
@ 0.105]

+p 2 0,001
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Step Predictor al  [95%

nal § [95% ClI]

Concurrent analysi

redicting Time 1 reading comprehension

0767+ 0.644%4%
1 Pseudoword decoding 0588
[0.599,0.935] [0.468, 0.826]
0.156" 0054
2 Vocabulary 0022
[-0.017,0329] [-0.127,0.229]
0.187% 0.130
3 Syntactic awareness 0.031
(0.019,0355] [~0.043,0305]
0.196" 0.196"
4 Morphological awareness 0.024
[~0.003,0.395] [~0.003,0.395]
Longitudinal analysis: predicting Time 2 reading comprehension
0583 0.406%*
1 Pseudoword decoding 0333
[0.361, 0.805] [0.157,0.655]
0211 0143
2 Vocabulary 0.041
[-0012,0.435] [~0.095,0382]
0039 ~0.054
3 Syntactic awareness 0.001
[-0.194,0271) [~0.297,0.189]
0.279% 0.279%
4 Morphological awareness 0.048
[0.011,0.546] [0.011,0546]

p<0.05; *+*p<0.001; 'p<0.10 (ns).
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Static situation

Dynanmic situation

Combine Change
Chris has 4 marbles. Chris had 4 marbles.
Part-whole situation | Alex has 3 marbles. Then, Chris got 3 marbles from Alex.

How many marbles do Alex and Chris have | How many does Chris have now?

together?
EECEENSE

4+3=7

—

Compare

Situation with disjoint sets.

Chris has 4 marbles.
Chris has 3 marbles less than Alex.
How many marbles does Alex have?

Chris has 4 marbles.
If Chris gets 3 more marbles from his parents,

Chris and Alex have the same number of
marbles.

How many marbles does Alex have?
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Lthr.
#5850 .
#1719 .

+3.90

= TS

- 79

Items demand mostly to identify...

| Establishing symmetric quantitative
~| comparison statements as equivalent.

Establishing quantitative comparisons as
equivalent to change or equalize statements.

Establishing two equalize or change
statements as equivalent.

<.

&

..pairs of two comparison statements with L
different wordings as equivalent <
...pairs of a change or equalize and a comparison "~
statements as equivalent <
..pairs of two change or two equalize statements
with different wording (direction) as equivalent. <

...pairs of two equalize statements or a comparison
and an equalize statement as different. %
0,

Seeing differences between equalize
statements and quantitative comparisons.

Seeing differences between change
statements and quantitative comparisons.

Matching combinations and qualitative

(+| comparisons.
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Model #
Model 1
Model 2
Model 3
Model 4

LogLikelihood, Logariths

Free guessing param., discrimination =1

Guessing=0.5, discrimination =1

Guessing =0, discrimin

ized likelihood of the model; N,.., number of model parameters; AIC, Akaike Information Criterio

LoglLikelihood
51476
-5177.4
-51915

~5260.5

AlC
76 10446.1

10456.7
26 10435.1
26 10572.9

IC, Bayesian Information Criterion.

BIC
10783.2
10683.0
105504

106883
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Model

comparison

Model 1 vs. model 2 606 2 <0.001
Model 2 vs. model 3 284 2 029

Model 2 vs. model 4 1662 2 <0.001
Model 3 vs. model 5 146 2 <0.001

#*. Chi-Square statistics; df, degrees of freedom.
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Number of Proportion

persons allocated

Above 6 285 7.6%
6 972 26.0%
5 86.4 23.1%
4 547 146%
3 709 19.0%
2 316 8.4%
1 42 11%
Below 1 06 <0.1%

Sum 374 100.0%
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D. Slopes

Ti reading and =2 =5

arithmetic

Age 007 o1l 004 0396 ~0001 0984
Nonverbal IQ 0.07 0.180 013 0.008 009 0135
Working memory 0.06 0.296 0.06 0258 007 0316
Phonological awareness 010 007 017 0002 016 0002
RAN 027 <0001 034 <0001 037 <0001
Counting on 0052 0.06 0276 -001 0902
Magnitude processing 0.08 0119 0.10 0052 ot 0.102
Mult-digt transcoding 0054 0016 026 <0001 025 <0001 042 <0001
RI 038 042 042

T2 reading and arithmetic

Age 001 0920 ~0.02 0765 —0.03 056
Nonverbal 1Q 006 0366 012 0039 015 0024
Working memory 004 0547 006 0398 003 0734
Phonological awareness on 0097 013 0054 006 0342
RAN 033 <0001 0.40 <0001 038 <0001
Counting 0018 0.10 0112 -0.07 032 005 0436
Magnitude processing 006 0317 o [ 013 0036
Multi-digit transcoding 022 0003 032 <0001 028 <0001
RI 033 036 034

T3 reading and arithmetic

Age 0028 -009 0.162 0.003 0957 008 0.153
Nonverbal IQ 012 0.069 015 0012 006 0326
Working memory ~006 0386 ~004 0.564 005 0515
Phonological awareness 014 0045 0.16 [ 008 0.180
RAN 040 <0001 040 <0001 049 <0001
Counting 0.02 0798 0.06 0376 003 0691
Magnitude processing ~003 0707 0.06 0330 007 0276
Multi-digit transcoding 030 <0001 0.26 0.001 031 <0001
RI 030 034 034

The columns “D-Slopes” report significant p-values or differences between significant regession coeffcients in different quantle models: 1-2 reflects the comparison of quaniles 16 and 50,
1-3 of quantiles 16 and 84, 2-3 of quantiles 50 and 84. R1 is the pseudo-R” for quantile regression models.
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D. Slopes

T1reading 1-3

Age ~0.03 0576 -001 0.889 -001 0896

Nonverbal IQ 007 0.248 0.08 0212 0.16 0.008

Working memory ~0.06 0293 -0 0.086 -0.10 0187

Phonological awareness 023 <0.001 029 <0001 028 <0001
RAN 031 <0.001 040 <0001 047 <0001
Counting 002 0704 001 0.844 0.003 0967

Magnitude processing ~0.03 0,648 ~002 0700 ~0.09 0195

Multi-digit transcoding 002 0814 016 0023 015 0040

Arithmetic fluency (t1) 0.17 0.031 008 0.262 025 0010

RI 029 034 037

T2 reading

Age ~0.07 0238 ~0.04 0497 <0001 0997

Nonverbal IQ 0.04 0.541 008 0.268 on 0053

Working memory ~0.14 0027 -009 0.230 -002 0769

Phonological awareness 028 <0.001 024 0.001 018 0.006

RAN 048 <0.001 048 <0001 047 <0001
Counting 005 0427 ~0.08 0291 ~0.01 o911

Magnitude processing ~0.09 0.204 ~0.02 0743 —0.04 0520

Multi-digit transcoding 006 0473 012 0133 007 0385

Arithmetic fluency (t2) 015 0021 021 0017 017 0020

RI 032 029 030

T3 reading

Age ~005 0452 -009 0112 -001 0875

Nonverbal IQ 0.07 0.346 013 0053 -002 0.803

Working memory ~005 0396 -0.15 0043 -004 0659

Phonological awareness 027 <0.001 022 0.001 022 0001

RAN 039 <0.001 047 <0001 0.40 <0001
Counting 0.06 0441 ~003 0.682 -013 0115

Magnitude processing ~0.05 0546 ~0.04 0610 -013 0062

Multi-digit transcoding 0.001 0988 007 0387 016 0.069

Arithmetic fluency (t3) 031 <0.001 026 0.001 025 0.003

RI 032 033 0.27

The columns “D-Slopes” report significant p-values or differences betueen significant regression coeffcients in different quantile models: 1-2 reflectsthe comparison of quantiles 16 and 50,
1-3 of quantiles 16 and 84, 2-3 of quantiles 50 and 84. R1 s the pseudo-R* for quantile regression models





OPS/images/feduc-09-1335957/feduc-09-1335957-t003.jpg
D. Slopes

T1 arithmetic fluency 1-2 1=3 2-3

Age -0.02 0739 ~0.01 0778 0.04 0.503
Nonverbal IQ 0.09 0112 ~0.01 0,898 -0.01 0914

Working memory 0.15 o011 0.20 0.001 013 0.084

Phonological awareness 002 0739 -0.12 0.062 ~0.08 0.269

RAN 0.15 0.006 012 0055 o1 0227

Counting 005 0389 0.08 0213 0.09 0.144

Magnitude processing 0.12 0026 0.22 <0001 018 0.008

Multi-digit transcoding 0009 | 0022 023 0004 031 <0001 050 <0001
Reading (t1) 0.07 0298 017 0.021 0.09 0.345

RI 032 033 036

T2 arithmetic fluency

Age 0.027 ~0.06 0371 002 0763 012 0,050

Nonverbal IQ 0.13 0037 0.14 0,036 005 0511

Working memory 0.13 0099 on 0.135 013 0.124

Phonological awareness ~0.08 0300 -0.10 0.164 -0.12 0.094

RAN 003 0707 007 0311 012 0210

Counting 0.09 0229 0.08 0.235 -005 0539

Magnitude processing 0.09 0273 0.18 0,008 022 0.003

Multi-digit transcoding 0.24 0.006 0.24 0.002 036 <0001
Reading (12) 021 0.003 020 0.008 027 0.005

RI 0.22 029 029

T3 arithmetic fluency

Age ~0.07 0137 001 0830 009 0.146

Nonverbal 1Q 0.046 0.15 0012 on 0.092 -0.02 0.755

Working memory 013 0052 0.09 0171 o1 0115

Phonological awareness ~0.05 0553 ~0.03 0.662 -006 0305

RAN 003 0.680 on 0.160 0.10 0.202

Counting 0.040 0.036 0.24 0.002 007 0.301 0.04 0.587

Magnitude processing 0.15 0014 0.13 0,044 013 0.057

Multi-digit transcoding 0.041 0.12 0092 0.18 0.024 033 <0001
Reading (t3) 0.27 <0.001 0.24 0.002 038 <0001
RI 0.26 0.29 032

The columns “D-Slopes” report significant p-values for differences between significant regression coefficients in different quantile models: 1-2 reflcts the comparison of quantiles 16 and 50,
1-3 of quantiles 16 and 84, 2-3 of quantiles 50 and 84. R1 s the pseudo-R’ for quantile regression models
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Subtest Mean SD Min Max

awareness 278 1035 4.00 40.00
Print knowledge 182 377 1.00 2000
Word awareness 513 Ea) 0.00 12.00
Phonological awareness 18.42 409 8.00 2800
Letter knowledge 2288 13.65 0.00 80.00

Narrative skills 638 3.69 0.00 15.00
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Class 1 (exceptional

performers)

Class 2 (typical
performers)

Class 3 (marginal
performers)

Class 4 (subpar
performers)

N,%

Participant characteristi

Age (mean, SD)
Biological males (%)
Language impairment
present (%)

Literacy raw scores

awareness
Print knowledge

Word awareness
Phonological awareness
Letter knowledge

Narrative skills

47 (17%)

6674 (5.69)
40.43%

1064%

36.02(4.17)
15.83 (2.03)
9.23(191)
2330277
4170 (15.41)

8.87(3.75)

111 (41%)

6415 (7.12)
5225%

36.94%

25.58 (7.89)
1311 (243)
6.05(2.17)
18.79 (3.21)
2298(9.15)
744 (3.33)

94 (35%)

5894 (6.17)
5532%

52.13%

15.62(6.15)
9.65 (265)
280 (1.46)
16.74(2.99)
14.38 (4.07)

495 (2.62)

19 (7%)

58.05 (8.41)
89.47%

94.74%

9.16 (4.09)
5.16 (2.61)
1.11(0.99)
1242 (250
17.79 (16.13)
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Classes  Log likelihood AIC SABIC Entropy aLMR-LRT Smallest class

size (%)
1 ~1839.01 371003 3767.66 3783.66 3806.57 —inf - 100
2 ~1539.96 314592 326479 3207.79 3345.03 087 p<0.001 050
3 143653 2973.05 315316 320316 327473 085 p<0.001 020
4 —137154 2877.08 31842 3185.43 328133 086 p<0.001 007
5 135553 2879.06 318164 3265.64 3385.88 083 p=0.035 007
6 —1316.09 283419 319800 3299.00 344357 085 p=1000 003

Bolded values n the tables indicate the model that was preferred by the given fit index.
aLMR-LRT Lo-Mendell-Rubin adjusted likelihood-ratio test for k-1 versus k classes.
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Item Response HoN MARKO-D % 2 df p

1. Game vs. no game Yes 47 31 19.28 4 <.001
No 0 16

2. It was fun No fun at all 1 0 6.80 3 0.078
It was somewhat fun 3 9
It was quite fun 13 18
It was a lot of fun 30 20

3. Would like to do it again Notatall 6 8 1.62 3 0.654
To some extent 8 10
Quite like 11 13
Very much 12 16

4. It’s a pity that it’s over Not at all 14 12 0.59 3 0.899
Quite 11 11
Somewhat 12 11
Very 10 13
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Model level

Level 1 Item 1 1.20 0.62
Item 3 1.08 1.28
Item 4 1.09 1.18
Item 7 0.89 0.70
Item 17 0.82 0.84
Item 19 0.99 0.85
Item 23 1.10 0.89
Item 5 0.92 0.80
Level 2 Ttem 12 0.89 0.78
Item 13 1.01 0.86
Item 21 0.89 0.73
Item 9 1.04 1.02
Level 3 Item 6 1.17 1.33
Item 18 0.90 0.72
Item 20 1.06 1.08
Item 24 0.92 0.90
Item 11 1.06 1.04
Level 4 Item 2 0.88 0.80
Item 22 0.95 1.03
Item 14 1.05 1.03
Level 5 Item 8 091 0.64
Item 10 0.95 1.01
Item 15 1.03 1.57
Item 16 1.11 1.24

N =147. Model levels according to the model of Ricken etal. (2013) for the development of
numerical concepts. MNSQ = mean-square of weighted responses.
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HoN cut-off SEN

Z-scores

—1.06 90.9 926 0.84 0.84
—0.90 100 882 0.88 1.00
—0.81 100 84.6 0.85 1.00

N = 147. SEN = sensitivity; SPE = specificity; YI = Youden index; RIOC index = relative

improvement over chance index.
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At risk cases as identified by the At risk cases as identified by the HoN

MARKO-D Negative Positive

Negative TN = 120 (100%)

FP =16 (59.3%) 136 (92.5%)

Positive EN =0 (0%) TP = 11 (40.7%) 11 (7.5%)

Sum 120 (100%) 27 (100%) 147 (100%)

N =147. HoN cut-off z-score = —0.90. TN, true negative; FN, false negative; TP, true positive; FP, false positive.
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Answer frequency, %

1. Game vs. no No game Game No game Game
game
0% 100% 34% 66%
2. It was fun No fun at all It was It was quite It was a lot of No fun at all It was It was quite It was a lot
somewhat fun fun fun somewhat fun fun of fun

2.10% 6.40% 27.70% 63.80% 0% 19.10% 38.30% 42.60%
3. Would like to Not at all To some Quite like Very much Not at all To some extent Quite like Very much
do it again extent

12.80% 17% 23.40% 46.80% 17% 21.30% 27.70% 34%
4. It’s a pity that Not at all Quite Somewhat Very Not at all Quite Somewhat Very
it’s over

29.80% 23.40% 25.50% 21.30% 25.50% 23.40% 23.40% 27.70%
5. Repeat HdZ MARKO-D

74.50% 25.50%
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Skewness Kurtosis
HoN total score 61.96 18.86 8.33 100 —-0.30 —-0.46
HoN Level 1 90.14 14.28 25.00 100 —179 3.69
HoN Level 2 65.65 3427 0 100 —0.59 —0.93
HoN Level 3 61.90 29.64 0 100 —0.46 —0.70
HoN Level 4 41.72 3572 0 100 0.29 —1.18
HoN Level 5 17.18 2445 0 100 1.47 1.67
MARKO-D total score 59.85 18.09 12.73 94.55 -0.15 —0.63
MARKO-D Level 1 93.92 9.54 37.50 100 —2.80 11.04
MARKO-D Level 2 71.43 26.59 0 100 —0.84 —0.12
MARKO-D Level 3 53.12 29.78 0 100 —0.14 —1.21
MARKO-D Level 4 39.18 3226 0 100 0.32 —1.08
MARKO-D Level 5 20.12 25.52 0 100 1.29 0.74

N =147. Five levels according to the model of Ricken et al. (2013).
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Model

comparison
MARKO-D delvs. Hy 6.782 6.015 x 107
- HoN
‘ 8¢ lvs Hy 0.728 5.605 x 107°
‘ delvs. 3¢l 9.318 8.756 x 10~°
‘ d¢lvs.del 0.107 7.603 x 107*

8 = effect size; I = equivalence interval. I ranges from —0.05 to 0.05.
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MARKO-D - HoN

‘ p(el|Hy) 0.045
‘ p( € I Hy, data) 0.305
‘ p( ¢1|Hi) 0.955
‘ p( ¢ 1| H,, data) 0.695
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5-year-olds 6-year-olds

n M (S n M (SD) Test Statistic Effect
4
HoN 93 58.78 54 67.44 Student —2.74 145 0.007 —0.47 0.175
(18.74) (17.94)
Mann- 1836.00 0.007 —0.27 0.099
Whitney
MARKO-D 93 55.62 54 67.13 Student —3.90 145 <0.001 —0.67 0.178
(17.89) (16.11)
Mann- 1593.00 <0.001 =0.37 0.099
Whitney
For the Student’s ¢-test, effect size is given by Cohen’s d. For the Mann-Whitney test, effect size is given by the rank biserial correlation.
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