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Abstract

As the informal graph was introduced newly in the area of function in middle school mathematics
curriculum revised in 2015, ten publishing company became to have a concern on how to represent the graph
content uniquely and newly. At this time, it may be meaningful and useful to compare and analyze the
content of the graph unit shown on each textbook published by publishing companies. To accomplish this, on
fundamentally the basis of diverse prior researches this study tried to select the elements of expression and
interpretation of the graph and establish an analytic frameworks of expression and interpretation of the graph
respectively. This study executed the frequency analysis and cross analysis by textbook system, textbook,
and the number of the graph drawn on a coordinate plane on the representation and interpretation of the
graph. As a result, the textbook contains more items on interpretation than the representation of the graph,
and students showed a learning effect on the graph unit but showed a neutral response to the impact of
learning. This basic and essential paper shed light on developing the practical and more creative textbook
which has diversity and characteristic respectively, while adjusting the scope of the elements of the graph’s
representations and interpretations and providing proper level and quality content.
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Janvier(1987)= FgtollA] 45 Ythlle dHez
Aoy wd, # x2S Fa, o] Abeld 3
S YepllE WY Z5o] EAsta sk 1 Ax
[Table el Mgl o] 12719 W SHgo] vt o
o, Aol xd, ®, gz, A9 ol A %] T,
AL gz gdoly sAFeE e 8 gYgojnz
B Ao Me AL wiAlst 3ol 29, &, 19
X A 7 S o R ofF Aol EAlstE WY
&l FAs], 2= A 2o, 247, 971, 8
Aal7], A9 FR 97] 6745k tFEr 2 gl

[Table 1] Janvier(1987)’'s translation activity between the
modes of function representation

Situations,
Verbal Tables Graphs Formulae
Description
Situations, .
Verbal - Measuring | SKChE | Modeling
Description
Tables Reading - Plotting Fitting
Interpretati Reading _ Curve
Graphs on off fitting
Formulae f? eacr(?ég%%ﬁ] Computing Sketghmg

¥, Leinhardt £1(1990)+ g4 2=} oy W&
:LEH o] &3 =z AR EFsAT o7]A
aYE e A Mo s FEsta, Yz IA

= A% 25, 19, SHeE FEeUY WA ag=

o GgoM TAlF Fo A7, AREREH 7 W

o ¥AE okl =S Y= S Tekr 1

9 old, J=E RHT W AREHE WY 82 SAs], 19
= A% 271, AH7lelal, 2REE AT o AgHe W
o 25 o), AN, el #Ax Grlelth WY FEs A
Ael AduE, R A 1Y FFe Aol ¥de HE
el SAe), 7 i 1Y 2 4oy 588 o
ALz vehle AL AY 2o, A A de 2Ee ®
& aER v 3R] WA i 2% 28 3%
o4 mHow el 97l A WA WY 35S e
2 Agdold gdow vl dMe), oA WA i 2
T2 adzs #2 dehie A9 A% 94719

O gz dhAe] Bt dge B Aol e A8HQ Aol
fleme Ad BAY A

AEe], 50 , LA Ak ah,
oot Fg Adsr)e] 6714 a9 8aF R 1
Ao} ol el A Foll Aol AR
ZRE MZE ARE oluE FFE Uiy, =
A2 Foll 2=E ol BES T

ol #HE EdE, 12 A gId Fo
PE adrs gee 828 8539 FoAe oy 7
e adxe dwshs W 5o TEE + 9
& ] g Rk

[Fig. 1] Diagram of representation and interpretation of the graph
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Howah 44 Hayoez urol MAsdTh o,
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Paik(2016) F-2lutehe] Abe], 2hep s sk o)5i(v) =, B Ao 015 A wgHEd mE AR ©A
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S g gel A el aAx gl Wl A 2 waqelNe aYT v We ww, BHstng
drstsior, 1 Asp Ageh sk wae] ve= a8 gqn 2015 M4 wgagel me Faa 18hd 5ot
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oAU F3eka 2 RA & Badel dEs A g al, 2018 Eo}g% #)(Kang, et al, 2018), 5o}&%
L gleh. B3t Kong, Ko, HUh(2017 5909 730 & (F)(Park, et al, 2018), ()12l (Hwang, et al, 2018),
T A9 dEer WS wAdled 1 A% 5 () ]*ﬁ‘”(Klm et al, 2018), (F)FLANAI(Kim,
dof waAe] A S F7 AREe AF AAHA T g al, 2018), ( WA} Jang, et al, 2018), ()3 A4S
AR ANse] g 2AE Tl ANF HHE Ryy, et al, 2018) F)AA A (Lee, et al, 2018)0]4]
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[Table 2] Establishment of the framework on the representation of the graph

. This study
Freudenthal Janvier Krabbendam Leinhardt et al.(1990) (Representation
(1983) (1987) (1982)
element)
Finding the value of a variable
Point anoroach Measurin Associating dependent variables N Finding coordinate
bp & Quantitative Statement of variables values
approach Graph interpolation
Local approach Plotting De(ilhdéngortl(éitsiggsfy Graph - Pointing
Expansive X . Qualitative Connect graphs and | extrapolation .
approach Sketchingl approach contexts 2 Graphing
[Table 3] Establishment of the framework on the interpretation of the graph
Freudenthal Janvier Krabbendam . This study
(1983) (1987) (1982) Leinhardt et al.(1390) (Interpretation element)
Finding the value of a variable
Point approach Reading Associating dependent variables -> Fmdm%alcli)gsrdmate
Qlalgggt:ége Graph interpolation
Statement of variables :
Local approach Reading off - -> Infernngt{ the graph
Graph extrapolation ype
Expansive . Qualitative Deciding to satisfy the condition Describing the graph
approach Interpretation approach Connect graphs and contexts 2 as a situation
WSl 42 Hol TdEE Edse AH/(avier,  olold, Il el B RHE vkl e
1987), Xé%‘x FAA ABE FEHA FAsE 4FH [Table 313 Zon, 1 A3 2 dAydas a2z 3
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z
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MAsA o Ax HAHA7] Lae ?01{1 ey £
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Tzl FES AR Yo MFS oA

= 292 A4 (Leinhardt et al, 1990)o] 7]nkste] A
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[Table 4] Information of the items relevant to the degree

Fa4, AslA

of the leaming satisfaction(as cited in Hwang & Kim, 2016)

Item type Question number Number
Contents of question Positive type Negative type of Cronbach a
Item question question question
I consider this learning experience
Value of learning | as time and effort very well 1,2 4,67 3,5 8 9 9 0976
spent.
Cognitive-content | This course hel me to acquire 10, 11, 13, 15,
i learning important basic Ii)t{ifflormation. § 17 12, 14,16, 18 9 0981
Total 10 8 18 0.989

[Table 5] Content of the items of the degree of the learning satisfaction(as cited in Hwang & Kim, 2016)

Items of the learning satisfaction

1. This graph unit was a very valuable learning experience for me. .
2. I consider this learning experience as time and effort very well spent of graph unit.
3. This was not a meaningful learning experience of graph unit.

4, This graph unit was a rewarding learning experience.

5. This graph unit was not an inspiring course.

6. I would like to take another course like this graph unit.
7. I am now better able to conceptualize problems presented lin the graph unit.

8. I would not recommend this graph unit to a friend.

9. I did not gain much information in this graph unit.
10.

The graph unit helped me to acquire important basic knowledge.

11. I can now relate to the subject matter of the graph unit from wider perspective.

12.
13.
14.
15.
16.

Taking the graph unit made little difference for me.

My understanding of the graph unit matter has not increased much.
This graph unit was a constructive and definitely helpful learning experience.

The graph unit helped me achieve a deeper understanding of the graph unit.
This graph unit did not help me gain thorough knowledge of the field.

_I___Ty_ OL_/(] HH o}oﬂ 0‘

17. T have now a much clearer integrated notion of the subject matter of the graph unit.

18. I have not been able to tie things together and make much sense of the content presented of graph unit.
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[Table 6] Frequency analysis of the textbook system (the part of introduction)
Representation of the graph Interpretation of the graph
Publi Finding Finding Inferring Describing
sher | coordinate | Pointing | Graphing Numbteir r?f coordinate | the graph the graph Numbteir r? f e
values UUEShe values type Raka UUEShe
situation
A 0 0 0 0 0 0 1 1 1
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (11.1%) (11.1%) (4.6%)
B 0 0 1 1 0 0 1 1 2
(0.0%) (0.0%) (76%) (76%) (0.0%) (0.0%) (11.1%) (11.1%) (9.1%)
C 1 1 0 2 1 0 1 2 4
(7.7%) (7.7%) (0.0%) (15.4%) (11.1%) (0.0%) (11.2%) (22.3%) (18.0%)
D 1 1 0 2 2 0 0 2 4
(71.7%) (7.7%) 0.0%) (15.4%) (22.2%) (0.0%) (0.0%) (22.2%) (18.1%)
E 0.3 0.3 0.3 1 2 0 0 2 3
(26%) (2.6%) (26%) (7.8%) (22.2%) (0.0%) (0.0%) (22.2%) (13.7%)
F 0 1 0 1 0 0 0 0 1
(0.0%) (76%) (0.0%) (76%) (0.0%) (0.0%) (0.0%) (0.0%) (4.6%)
G 0 0 0 0 1 0 0 1 1
! (0.0%) (0.0%) (0.0%) (0.0%) (11.1%) (0%) (0%) (11.1%) (4.6%)
H 1 1 0 2 0 0 0 0 2
(7.7%) (7.7%) (0.0%) (15.4%) (0.0%) (0.0%) (0.0%) (0.0%) (9.1%)
I 1 1 0 2 0 0 0 0 2
(1.7%) (7.7%) (0.0%) (15.4%) (0.0%) (0.0%) (0.0%) (0.0%) (9.1%)
] 0 1 1 2 0 0 0 0 2
(0.0%) (7.1%) (1.7%) (15.4%) (0.0%) (0.0%) (0.0%) (0.0%) 9.1%)
Total 43 6.3 2.3 13 6 0 3 9 22
0 (33.4%) (48.7%) (17.9%) (59.1%) (66.6%) (0.0%) (33.4%) (40.9%) (100.0%)
[Table 7] Frequency analysis of the textbook system (the part of the examples and problems)
Representation of the graph Interpretation of the graph
Publi Finding o ) N(;iggggr?f Finding Inferring ]gheescgg SE N(;iggggr?f [Nurfr(l)lggi of
sher co\(l);ldlllggte Pointing | Graphing N umber of CO\(r)gldLllrelgte thet greaph asa N umber of sub-question]
sub-question] Y situation | sub-question]
A 0 0 5 2[5] 6 8 11 9[25] 11[30]
(0.0%) (0.0%) (6.7%) (6.7%) (4.6%) (6.1%) (84%) (19.1%) (145%)
B 0 0 6 5[6] 1 18 3 8(22] 13[28]
(0.0%) (0.0%) (80%) (8.0%) (0.7%) (13.7%) (2.3%) (16.7%) (13.5%)
c 2 2 4 48] 4 6 2 512] 9[20]
(2.6%) (2.6%) (55%) (10.7%) (31%) (4.6%) (1.5%) (9.2%) (96%)
D 1 3 7 6l11] 5 6 1 512] 11[23]
(1.2%) (4.0%) (9.5%) (14.7%) (3.8%) (4.6%) (0.8%) (9.2%) (11.6%)
E 2 2 7 o[11] 0 2 0 1(2] 6[13]
(2.6%) (2.6%) (95%) (14.7%) (0.0%) (15%) (0.0%) (1.5%) (6.3%)
F 0 1 4 3[5] 1 7 0 4[8] 7M13]
(0.0%) (1.2%) (55%) (6.7%) (0.8%) (5.3%) (0.0%) (6.1%) (6.3%)
G 0 0 12 512] 2 3 2 4[7] 9[19]
(0.0%) (0.0%) (16.0%) (16.0%) (1.5%) (2.3%) (1.5%) (5.3%) (9.2%)
H 0 3 4 37 7 6 4 5171 8[24]
(0.0%) (4.0%) (5.3%) (9.3%) (5.3%) (4.6%) (3.1%) (13.0%) (11.6%)
I 0 1 5 2[6] 4 6 1 4[11] 7017]
(0.0%) (1.3%) (6.7%) (8.0%) (3.1%) (4.6%) (0.7%) (84%) (8.2%)
J 2 2 0 2[4] 9 3 3 5[15] 719]
(2.6%) (2.6%) (0.0%) (5.2%) (6.9%) (2.3%) (2.3%) (11.5%) (9.2%)
Total 7 14 54 3175] 39 65 27 50[131] 83[206]
(9.0%) (18.3%) (72.71%) (36.4%) (29.8%) (49.6%) (20.6%) (63.6%) (100.0%)
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[Table 8] Table of the comparison and analysis of the textbooks(the part of the problems in the sub-chapter)
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Representation of the graph Interpretation of the graph

. ibi Total
Publis i Number of i ltteming Describing Number of
her coordinate : Pointing : Graphing D\cllues]tlonof coordinate the graph theasg'r :ph D\clluesmtlonof SEE%%%%]
values sub-question] values fginte situation sub-question]
A 0 0 0 0 0 0 2 12] 1[2]
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (3.9%) (3.9%) (2.8%)
B 0 0 3 23] 3 2 0 2[5] 4[8]
(0.0%) (0.0%) (15.0%) (15.0%) (5.9%) (3.9%) (0.0%) (9.8%) (11.1%)
C 0 0 1 1 7 2 1 3[10] 5111
(0.0%) (0.0%) (5.0%) (5.0%) (13.8%) (3.9%) (2.0%) (19.7%) (155%)
DI2) 0 0 3 0.5(3] 5 1 3 2.509] 3[12]
(0.0%) (0.0%) (15.0%) (15.0%) (9.6%) (2.0%) (5.9%) (17.5%) (16.9%)
E 1 1 1 203] 3 0 0 1031 3[6]
(5.0%) (5.0%) (5.0%) (15.0%) (5.9%) (0.0%) (0.0%) (5.9%) (85%)
F 0 0 4 2[4] 2 0 0 1[2] 361
(0.0%) (0.0%) (20.0%) (20.0%) (3.9%) (0.0%) (0.0%) (3.9%) (85%)
G 0 0 2 2 2 2 3 2[7] 409]
(0.0%) (0.0%) (10.0%) (10.0%) (3.9%) (3.9%) (5.9%) (13.7%) (12.7%)
H 0 0 1 1 5 1 2 3[8] 4[9]
(0.0%) (0.0%) (5.0%) (5.0%) (9.8%) (2.0%) (3.9%) (15.7%) (12.7%)
I 0 0 3 1[3] 3 0 0 1[3] 26)
(0.0%) (0.0%) (15.0%) (15.0%) (5.9%) (0.0%) (0.0%) (5.9%) (85%)
J 0 0 0 0 1 0 1 2 2
(0.0%) (0.0%) (0.0%) (0.0%) (2.0%) (0.0%) (2.0%) (4.0%) (2.8%)
Total 1 1 18 11.5[20] 31 8 12 185[51] 320711
(5.0%) (5.0%) (90.0%) (28.2%) (60.7%) (15.7%) (23.6%) (71.8%) (100.0%)
[Table 9] Frequency analysis of the textbook system (the part of the problems in the main chapter)
Representation of the graph Interpretation of the graph
g ibi Total
Publis | Finding Rber 1 Finding Inferring Describing Number of
her coordinate | Pointing Graphing ques]tlon ; coordinate the graph the graph [I\?uesbtgn ; Sggglcﬁlzesﬁigg]
values . 2 values type Ry E]m o
sub—question] situation sub-question]
A 0 0 0 0 2 0 0 1[2] 1[2]
(0.0%) (0.0%) (0.0%) (0.0%) (5.6%) (0.0%) (0.0%) (5.6%) (4.7%)
B 0 0 0 0 2 0 0 2 2
(0.0%) (0.0%) (0.0%) (0.0%) (5.6%) (0.0%) (0.0%) (5.6%) (4.7%)
C 0 0 0 0 3 2 2 3[7] 3[7]
(0.0%) (0.0%) (0.0%) (0.0%) (8.2%) (5.6%) (5.6%) (19.4%) (16.7%)
D 0 0 0 0 4 3 2 2[9] 2[9]
(0.0%) (0.0%) (0.0%) (0.0%) (11.1%) (8.3%) (5.6%) (25.0%) (21.4%)
E 0 0 1 1 3 1 1 1[5] 2[6]
(0.0%) (0.0%) (16.7%) (16.7%) (8.3%) (2.8%) (2.8%) (13.9%) (14.2%)
F 0 0 0 0 1 0 2 131 1(3]
(0.0%) (0.0%) (0.0%) (0.0%) (2.7%) (0.0%) (5.6%) (8.3%) (7.2%)
G 0 0 1 1 0 0 0 0 1
(0.0%) (0.0%) (16.7%) (16.7%) (0.0%) (0.0%) (0.0%) (0.0%) (2.3%)
H 0 0 0 0 1 0 2 1[3] 1[3]
(0.0%) (0.0%) (0.0%) (0.0%) (2.7%) (0.0%) (5.6%) (8.3%) (7.1%)
I 0 0 1 1 1 2 2 1[5] 26]
(0.0%) (0.0%) (16.7%) (16.7%) (2.7%) (5.6%) (5.6%) (13.9%) (14.2%)
] 0 0 1(3] 1(3] 0 0 0 0 1[3]
(0.0%) (0.0%) (49.9%) (49.9%) (0.0%) (0.0%) (0.0%) (0.0%) (75%)
Total 0 0 6 4[6] 17 8 11 12[36] 16[42]
(0.0%) (0.0%) (100%) (14.3%) (46.9%) (22.3%) (30.8%) (85.7%) (100.0%)
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[Table 10] Frequency analysis of the textbook system (the part of the tasks on the competencies)

Representation of the graph Interpretation of the graph
: _ Number of o . Describing | Number of Total
Izlkllle)il C(I;é?ci‘ilrrllagte Pointin; Graphin, question C(I;;?gl}r?agte t]}lllefmrlell~1 gh the graph question [Number.of
values ¢ P [I\blumber.of] B — tfpep as a [I\blumber.of] sub-question]
sub-question situation sub-question
A 1 1 1 1[3] 1 0 2 23] 3(6]
(6.3%) (6.3%) (6.3%) (18.9%) (5.3%) (0.0%) (10.5%) (15.8%) (17.1%)
1 1 1 1[3] 0 1 1[2] 2[5]
B (6.3%) (6.3%) (6.3%) (18.9%) (5.3%) (0.0%) (5.3%) (10.5%) (14.3%)
1 1 1 1(3] 0 0 0 0 1[3]
¢ (6.3%) (6.3%) (6.3%) (18.9%) (0.0%) 0.0%) (0.0%) (0.0%) (86%)
0 0 0 0 0 2 1[2] 1[2]
D (0.0%) (0.0%) (0.0%) (0.0%) 0.0%) 0.0%) (10.5%) (105%) (5.7%)
E 0 0 0 0 2 0 2 24] 2[4]
(0.0%) (0.0%) (0.0%) (0.0%) (105%) (0.0%) (10.5%) (21.1%) (11.4%)
F 0 0 0 0 0 0 1 1 1
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (5.3%) (5.3%) (2.9%)
. 0 0 1 1 0 2 2 3
G (0.0%) (0.0%) (5.9%) (5.9%) (0.0%) (0.0%) (10.5%) (10.5%) (86%)
0 0 1 1 0 1 1 1[2] 2[3]
H (0.0%) (0.0%) (5.9%) (5.9%) (0.0%) (5.3%) (5.3%) (105%) (86%)
0 1 2 2[3] 0 1 1 3[4]
I (0.0%) (6.3%) (12.6%) (189%) 0.0%) 0.0%) (5.3%) (5.3%) (11.4%)
0 0 2 2 0 2 2 4
J (0.0%) 0.0%) (12.6%) (12.6%) (0.0%) (0.0%) (10.5%) (105%) (11.4%)
Total 3 4 9 9[16] 4 1 14 13[19] 22[35]
(189%) (25.2%) (55.9%) (64.0%) (21.1%) (5.3%) (73.6%) (36.0%) (100.0%)
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[Table 11]7} o] nzpA AAEZ ez 3,
o Al 220l el wi

Aol Al e tiste] BT
7b Y Ao yepdt WA, map AR o
Al g tske] wa FAF AaE AR
o]g].ﬂ ‘élol 20%
Fisher?] A3 A4S a49a 23ke] 276501 49|35

H%7t 5

4o mE 105 Foha 15 49
S¥o] Qoltt ¥ o

28 oA % B4, 399

AR 8o

sl d3iel Al AEA, 2k &
49 Al ol Hatel Aol
2Ae B o A

314

AR foug Fols}

af

$AH0E FelUE Aol

L

oV EAFuE

(69.0%), HH71(194%), #HEzE 27)(116%)9] 0.2,
adE 87 .A4S UE FAlEo ta B o
Ueygth =9 BRI 2 g HH7)(334%),
g 271(487%), 1A E 18 71(179%) 840 £&
2 AAT] QAE U] Bo] TR BE oA 2 ZA,
o9l g7HEA, oekgd A, o dhajel e 23
& 2719 A4 F eant a9z a8)y] 228 4
wol v Aoz uEt 53, Fu BrHEAs
bl | REAlY] A agE ] QA #EG
2719 447 F 22RT B 0 &S et
FoAAR WA AR 2z sixe] Al &4
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3 felaEel 001N BAG0E el Aol 2
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[Table 11] Cross-analysis of the textbook system and graph type

Representation of the graph Interpretation of the graph
o i . . Describing hi-
Finding chi Finding Inferring d
coordinate | Pointing | Graphing | Sduare coordinate | the graph theaégr:ph Square
values values type St
. 43 6.3 2.3 . 6 0 3
Introduction | (33300) | (4879%) | (17.9%) Introduction | gag0e) | (00%) | (334%)
The examples 7 14 54 The examples 39 65 27
and problems (9.0%) (183%) | (72.7%) and problems (29.8%) (49.6%) (20.6%)
Thei é)r;)}?éems 1 1 18 Thei rll)r;ﬁ)elems 31 ) 12
= NO =NO 0, 0, 0, 0,
sub-chapter (5.0%) (5.0%) | (90.0%) | 9765+ sub-chapter (60.7%) (15.7%) (236%) | 1503+ «
The problems 0 0 6 The problems 17 3 1
in the main in the main
chapter (0.0%) (0.0%) (100.09) chapter (46.9%) (22.3%) (30.9%)
T}é?l E%Seks (18%‘7) (25%‘7) (55%‘7) Tgi tt?lseks (21%‘7) 5. %‘V) (7'313‘7)
competencies 70 70 970 competencies =0 070 o070
15.3 253 89.3 97 82 67
st (116%) | (194%) | (69.0%) st (304%) | B30 | @13%)

w1 Significant at p<.05

[Table 12] Cross-analysis of the publisher and the graph type

Representation of the graph Interpretation of the graph
. i 9cH ] Describing 9
] Finding chi ; Finding Inferring chi
Lihlislice coordinate Pointing Graphing square RloSse coordinate | the graph theasgr:ph square
values values type situation
A 1 1 6 A 9 8 16
(22.2%) (11.1%) (66.7%) (27.3%) (24.2%) (485%)
B 1 1 11 B 7 20 5
(7.7%) (7.7%) (84.6%) (21.9%) (62.5%) (156%)
C 4 4 6 C 15 10 6
(28.6%) (28.6%) (42.8%) (489%) (32.3%) (18.8%)
D 2 4 10 D 16 10 8
(125%) (25.0%) (62.5%) (471%) (29.4%) (235%)
E 33 33 9.3 E 10 3 3
(20.0%) (20.0%) (60.0%) (62.6%) (18.7%) (18.7%) .
0 5 g 17.32% 1 7 3 1957+
¥ 00%) | ©200% | (2002 F (286%) | (00%) | (214%)
G 0 0 16 G 5 5 7
(0.0%) (0.0%) (100.0%) (29.4%) (29.4%) (41.2%)
H 1 4 6 H 13 8 9
(9.1%) (36.4) (54.5%) (43.3%) (26.7%) (30.0%)
I 1 3 11 I 8 8 4
(6.7%) (20.0%) (73.3%) (40.0%) (40.0%) (20.0%)
] 2 3 6 ] 10 3 6
(189%) (27.3%) (53.8%) (52.6%) (158%) (31.6%)
153 253 89.3 97 82 67
etz (L6%) | (194%) | (©90%) Lol (39.4%) | (33%) | (@13%)
w% . Significant at p<.05
Ak, WA FEH Lo e B BFe ¥ 2 Aoz AWSI%E A 82 BF 2nF o
SR 271(394%), 2= Y F5671(333%), 1HZ FoiAa gl AR dEygn =S #3Eg 2



Tt 13hd b wakAo] AEA = 2z g Bla B4 i 24 Ay 417
(666%), 1HZE dFow dWslr(334%) F &45 S Adow uey
UL, 28 A 2w, $dd 9rkeAl, dide o T OAAE, F3ApEE gz e Al el o
TheAlddle #3Egk 2] 248 uE £¥E] ° BA o] wA £4F AHE A¥EE, 2ghe] 1957013
vho e #Egh 2] a2 Y FEe], adZE fgEe] 000024 SAA R fFowg Aol7b AT
dgow AWstr|e] Al 84 Wad nF wgd A gz syl B F32 #3Egk 27)(394%), 1
o2 Bty oty A= agzE Ager yehl] Z J|Y F5571(333%), 1dZE A¥gew Awel
71(736%), #3E3k 2710211%), 2HZ G FF87] (213%)E Al 845 EF AT 4T s AoE Ue
(5.3%)°] =22 YT S, C, D, G HIL DO = A 245 B

olo] A, 10%9] WA= Tefze] HH A Q4 , 2%(E, Do wFHAMAME A 84 F
giste] wak EA% AE AHHEE |gRIEsE 5 olst  FAEZF FY] Q47 $AE AR Yehton 2% (B,
Q Aol 20% o4 AR Fishers) 4% A4S & P waAdAE 28T AF 2Z] 228 o ¥
R ko] 17.3201a Fo&Eo] 001724 EAZH R o tFEx Qe Ao yehdth uidY AAEE 10
Flu@ Aok ok aelze] B B A 8& B9 wahEE adse B3 dde) A paF %
F 2dZ aev)690%), BH71194%), A 271 7 wARY @ A% awze] Bdel BE ¥ Fur)
(1L6%)Z 28z 187 245 tha go] tix e 2= Mo #3 3 471 o $A3 o= Yt
Ao Z Yehdth 8F(A, B, C, D, E, H, [ D] wapAe]l  wAuk aejze) @y Ao ztzte] 948 uF )
A adE aey] 827k S eA, adE R0 98 ¢ & Uk oldE AR Aig A
of g #3t Al 847 BT eyt gk Fuyp  BH wipA AAe mE gz 1dd A A &
e 2= 2871800%), AA71(200%)E 71, G A, 1059 wad 2=z 583 4o A 24 &
WS A Ra F 2HE 221100000WE L EAH LR fojuia Aol gt
[Table 13] Result of the items response on the degree of the learmning satisfaction

. Reaction result by question

Item %ﬁgg? Class 2 Class 5 Class 6 Total
Male | Female | Total | Male | Female | Total | Male | Female | Total | Male | Female | Total
1 3.30 3.23 3.26 3.07 312 3.10 342 292 3.18 3.26 3.09 3.18
2 3.30 3.07 3.19 3.14 3.12 3.13 3.3 292 3.14 3.26 3.04 3.15
3 2.38 292 2.60 3.14 2.87 3.00 3.07 269 2.88 287 2.83 2.85
4 2.76 292 284 285 2.81 2.83 3.35 292 314 3.00 288 293
Course 5 2.46 246 246 264 2.50 2.56 264 2.38 251 257 245 251
valuing 6 3.30 3.07 3.19 3.00 2.93 2.96 3.3 3.00 3.18 3.21 3.00 3.10
7 3.02 2.33 267 245 2.3 240 281 2.25 254 215 231 253
8 2.69 3.30 3.00 2718 2.50 2.63 292 261 277 280 2718 2.79
9 2.76 284 2.80 314 2.50 2.80 321 261 292 3.04 264 2.84
Mean 2.88 2.89 2.88 290 2.73 2.81 311 269 291 297 277 287
10 3.15 3.23 3.19 3.07 3.31 3.20 3.50 3.07 3.29 3.24 3.21 3.22
11 3.30 3.15 3.23 3.07 3.06 3.06 3.3 292 3.14 3.24 3.04 3.14
12 3.07 284 2.96 292 2.50 2.70 314 261 2.88 3.04 264 2.84
Cognitive 13 3.30 315 323 314 2.87 3.00 3.28 2384 3.07 3.24 295 3.09
- 14 3.00 292 2.96 314 2.64 2.90 285 238 262 3.00 2.66 2.83
content 15 3.30 292 311 3.00 312 3.06 3.36 284 311 3.21 297 3.09
learning 16 276 | 284 280 | 314 | 256 283 | 314 | 246 281 | 302 | 261 231
17 3.30 315 323 3.00 3.06 3.03 3.21 269 296 317 297 307
18 3.07 3.00 3.03 342 2.68 3.03 314 269 292 3.21 278 3.00
Mean 3.14 3.02 3.08 3.10 2.87 2.98 3.22 272 298 3.15 287 3.01
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[Table 151914 & 4= Sle npg} o] ‘g

1AA W& ek, agla AA FHolA Cronbach a?

ol Z¥Zy 0748, 0.629, 0.675= FEd73k ZHolmz
Re!

Y SHASA 2AMEE SRS AL Adks uiaE
Acs & & Slth E7, Sgitsid &b g
7EASE QA Ug Sy g9l dudAe durd
[Table 16]°] Wrebek wpep o], U shAe] AaA4+
247y 0.897, 086601l ol gHEo] 247k 0.004, 0.000L%
AAH o o ZAAdAE Bilrh webs o] w7

glol Ml =de 2=z G sl B ofs) A

[Table 14] Result of the t-test on the degree of the
Learning satisfaction by gender

Ttem Gender | Mean Szavrllssgi t
Value of Male 297 0.16 5 A
learning | Female | 277 0.20 :

Cognitive- Male 3.15 0.12
oot | Female | 287 | 018 6,178

#% 1 Significant at p<.01

[Table 15] Information of the items relevant to the degree
of the learning satisfaction

Question number
= : Number
Ttem Pf;;gge Ni%%téve of | Cronbach a
question | question duestion
o | M50 [ 8nm0 | 0.748
Cognitive
-content 10’151 1’171 S 1 11% o ) 0629
learning '
Total 10 8 18 0.675

[Table 16] Correlation of the test result on the domain of
course valuing and cognitive-content learning

Item Ngﬁgglt()f Correlation P

Male 41 0.897xx 0.004
Female 42 0.866% 0.000

Total 33 0.881x 0.000

#*x . Significant at p<.01
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