Game learning analytics for understanding reading skills

SupplementS3: Results for uppercase letter data
Uppercase data

The analyses oBrapholLearngame play data, which was originally performed for the

lowercase data saetere repeated by using uppercase letter data set. These results are

given in Table$S317 S32 andFiguresS311 S32, which can be shortly summarized.
TableS31 shows symbols foconfusionsexceeding 10 %and confusions exceeding

15 % ardllustrated withunderlinedsymbols The most frequently mixed letters wese

D, N, andM similarly to the players who used lowercase letter daadler S3.2shows

error rates from four profilehich were in the range of 34.5 %%42.7 %. The results

are mostly better than the calculated error rates from six profiles of lowercase letter data

(30.7 %7 55.3 %). This may be related to fact that uppercase letters are visually less

similar than lowercase letters. The progression information was calcldatedi on

only few players because many of players played less than one hour and did not

complete the second assessment. Therefore, these numbers give only limited

information about the players' progression. The players of this data set have not actively

played the game because the total playing times were remarkably smaller and the

interval times were higher compared to the times gained from the players who used the

lowercase letter data set.

TableS3.1 Symbol table of similarities for differenppercase datarofiles
target | distractor

B|ID BIP D|B D|G F|H FIS FIV GIB GID KIF M|N N|M P|B U0 VIF Y|O AH A0
profile
P1 U L 1 U 1
P2 U LR 5 L U |U U 1 A
P3 VI CEE u |Uu U
P4 U TR t b5 |U (U 5 v |5
total |2 (1 |1 [2 [2 |21 ]2 [4 |1 [3 |4 |2 |1 |1 |2 |1 |1

phonetic similarityx , visual similarityA , phonetic and visual similarity,
unknown categorys

TableS32: Findings ofuppercase datarofiles

profile all
P1 P2 P3 P4 P
statistics
size (in %) 52.8% 21.9% 15.1% 10.2% 100.0%
error rate 34.5% 38.7% 36.2% 42.7% 36.5%

progressioh 10.2% 23.0% 13.1% 11.9% 13.8%
playing time 36.8min | 46.5min | 38.2min | 29.7 min | 39.5 min
interval time 7.0days | 8.1ldays | 7.0days | 9.5days | 7.5days
*Only players who completed both assessments are included.
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profile: 1, players: 186
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Darker colors indicate more confusion. Confusions exceeding 10 % are marked with symbols.
There are two main categories of letters' similarity: phonetic similarity (marked with a "circle")
and visual similarity (marked with a "square"). It is also possible that both or neither categories
are occurring (marked with a "star" and a "rectangle", respectively).

Figure S3.1: Profiles 1 and 2 for uppercase letter data
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Darker colors indicate more confusion. Confusions exceeding 10 % are marked with symbols.
There are two main categories of letters' similarity: phonetic similarity (marked with a "circle")
and visual similarity (marked with a "square"). It is also possible that both or neither categories
are occurring (marked with a "star" and a "rectangle", respectively).

Figure S3.2: Profiles 3 and 4 for uppercase letter data



