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Synchronic and Diachronic Characteristics of Unit
Mathematics Textbooks for 1st and 2nd Grades
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Purpose: The purpose of this study is to study the synchronic and diachronic
characteristics of the unit introduction illustrations in first- and second-grade mathematics
textbooks in elementary school, and to present basic data for enhancing mathematical
communication skills.

Methods : Tllustrations expressing situations at a specific time were analyzed as showing
synchronous characteristics; illustrations showing events progressing over time were
classified as showing diachronic characteristics. The story that the teacher will tell about
the illustration was also classified into two characteristics; the number of events and
characters appearing in the illustration was analyzed.

Results: Although there were more illustrations of synchronic characteristics than those of
diachronic characteristics, there is no difference between the two characteristics in the
story. There was no difference in the number of events and characters between the
synchronic and diachronic characteristics of the illustrations or stories. The number of
events in the illustration in the ‘regularity area was 7.0, and the number of characters in
the ‘numbers and operations area was 40.17.

Conclusions : Although there were more illustrations of synchronic characteristics than
those of diachronic characteristics, there was no difference between the two
characteristics in the story. The teacher tells a story in which an event unfolds while
looking at a picture of a situation. There are many events and characters in the
illustration. For mathematical communication, it can be seen that children need the ability
to focus on and understand the illustrations, even if the synchronous and diachronic
characteristics do not match between the illustration and the story and there are many
events and characters.
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Table 1. Synchronic and diachronic characteristics of the unit
introduction illustration and story
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Table 2. Number of events in the unit introductory illustrations
and story

Type Grade Characteristics n % X Type Grade Characteristics M SD t
Synchronic 9 81.8 . Synchronic 7.00 3.08
Ist 4.455 Ist 1.304
Diachronic 2 18.2 Diachronic 400 1.41
Synchronic 10 83.3 i Synchronic 500 291
lustration 2nd 5.333 Mlustrations  2nd .000
Diachronic 2 16.7 Diachronic 5.00 1.41
Synchronic 19 82.6 N Synchronic 595 3.08
Total 9.783 Total .909
Diachronic 4 17.4 Diachronic 450 1.29
Synchronic 6 54.5 Synchronic 7.83  2.64
1st .092 Ist 1.827
Diachronic 5 45.5 Diachronic 480 2.86
Synchronic 8 66.7 Synchronic 5.38  3.07
Story 2nd 1.333 Story 2nd 1.517
Diachronic 4 33.3 Diachronic 425 171
Synchronic 14 60.9 Synchronic 6.43  3.06
Total 1.087 Total 1.570
Diachronic 9 39.1 Diachronic 456 230
P05, "p(.01
3. &fet & 0[op7| W SHRUIES =
2. i8S O|0f7] i Atzi9l &
o =Y A% W IR 5 3AE 9 SAIE B4
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9] 5 v|w3t ZIE Table 29 ot 3A1F B4 Uehj= ohl Tl AlSl U SAOIE0] AL 28 45Hol1, EAF EA
Aok ) ARG SE 595003, BAA B4 Ushls A% 8 ueRfe 49% 23752 Relw Aol ushid et

ARG S 45008 AAS) S04 Ol Hol7h LA
RXTH=.909, p).05).
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71o] 43 o) Ae] i 45602 AFZI] SolH folgt Holrt
eRtR] SR9IEHE1.570, .05)

L
£
(o
¥ |
Ir
o,
)

(.258, p>.05).

Zt Adslo] diste] AP E3F olop|9] FAIH 9 BA|
goll W2 A3t W SAAEY S5 vudt di, FAH
< Uetd= olopl9] Ast W SRIEY 4= 322901,
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Table 3. Number of characters in the unit introductory

illustrations and story

Type Grade Characteristics M SD t
Synchronic ~ 27.78 18.41

1st -.132

Diachronic  31.50 38.89
Synchronic ~ 29.90 49.93

Mlustrations  2nd 378
Diachronic 16.00 9.90
Synchronic ~ 28.45  20.60

Total .258
Diachronic ~ 23.75 24.84
Synchronic ~ 29.00 18.09
1st .091

Diachronic ~ 27.80 25.53
Synchronic ~ 34.75  55.30

Story 2nd 755
Diachronic 13.25 8.42
Synchronic ~ 32.29 42.21

Total 722

Diachronic ~ 21.33  20.28
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Table 4. Number of events and characters in the unit
introductory illustrations

Areas n M SD
Numbers & operations 12 6.17 2.76
Geometry 3 4.00 1.73
Measurement 5 6.60 3.72
Event
Regularity 1 7.00 0
Data & possibilities 2 2.50 71
Total 23 5.70 2.88
Numbers & operations 12 40.17 44.25
Geometry 3 7.67 3.22
Measurement 5 22.60 17.36
Characters
Regularity 1 14.00 0
Data & possibilities 2 6.00 4.24
Total 23 28.00 35.10
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Appendix 1. Examples of synchronic diachronic characteristics
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