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<ABSTRACT>

Research of drawing and analysis a graph
about motion of object in middle and high
school.

Chul-Woo Kwon
Physics Education Major
Graduate School of Education, Cheju National University
Jeju, Korea

Supervised by Professor Young-Bong Kang

We conducted surveys to research the ways students drew and
interpreted graphs on the motion of bodies in their physics classes.

By analyzing the surveys we found that types of errors made by
students in drawing and interpreting graphs were errors made in
drawing graphs (middle school students 37%, high school students
29%), errors in the concepts of physics (middle school students 43%,
high school students 31%), and errors due to confusion of graphs and
diagrams (middle school students 73%, high school students 59%). The
most common  type of error was that made by confusing graphs and
diagrams.

Also we found that the same three types of errors could be found in
essay questions as well, and there were also cases where students
understood the concepts of physics that were involved, but could not
draw the graphs due to their lack of graph drawing skills.

As a result of analyzing the multiple choice questions we found that
the reason why students answered questions incorrectly was usually
because they lacked the ability to interpret graphs, rather than because
they lacked understanding of the subject of physics itself.

Both middle school and high school students committed the same

types of errors, and middle school studentscommitted more errors than
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high school students regardless of type of error.

In conclusion we can see that the thing that makes drawing motion
related graphs difficult are the errors made in the process of making
interactions between drawing graphs and understanding the concept of
physics that are involved. That is to say that in order to solve the
errors that middle and high school students make in drawing and
interpreting graphs, more effective education methods where the
drawing of graphs and the graphic information connect with the
concepts of physics need be developed and applied to the scene of

education.
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[tem—total Statistics

Scale
Mean
if Item
Deleted
M1 191.3000
ZHMI2H 190.0375
ZHMI3H 190.4750
M4 189.8688
Z HI5H 191.4000
Z HMleH 190.2688
M7 191.2500
Z HMIgH 190.4688
ZHI9H 189.8563

S MI10EH 181.1250

SHM11EH 161.0188
S M2 189.8688
S N13H 166.3625
S M4 167.4750
S M5 151.5313
ZM16EH 173.9313

S M7 191.5125

S M8 191.4375

S NI19¢ 191.5625
RELIABILITY

Reliability Coefficients

2=
Scale Corrected
Variance | tem—
if ltem Total
Deleted Correlation
81419.2805 -.0947
81251.0300 .1910
81364.7541 .0161
80964 .6053 . 1500
81370.5182 .0564
81260.4745 . 1361
81531.8113 -.1992
81407.1311 —.0487
81448.1113 -.0965
75382.0094 . 1455
44401.2890 .0666
81491.5361 -.1095
80162.5470 .0548
69031.5591 .2569
47862.4770 1847
72395.1713 . 1852
81394.3898 -.0960
81395.2414 -. 1423
81389.2162 -.0617
ANALYSIS -
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SCALE

Alpha
if ltem
Deleted

.2325
.2308
.2320
.2282
.2320
.2309
.2337
.2324
.2329
.1976
.3057
.2333
.2263
1442
1317
775
.2323
.2323
.2322

(ALPHA)



N of Cases = 160.0 N of Items = 19

Alpha = .2314
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[tem-total Statistics

Scale
Mean
if Item
Deleted
ZH1H 424.9400
Z M2 422.6800
Z M3 424.6000
Z M4 423.7200
Z HI5H 424 .9800
ZH6H 422 .5800
ZHI7H 4247600
Z HIgH 424 .1800
ZHI9H 423.3000

S M0 423.4400
SHM11EH 423.3000
SN2 422.0000
S M3 368.2800
S M4 353.9600
S NI15E 175.9200
S M6 422.0600
SHM17H 425.1200
S N18H 425.0400
S HM19% 425.0200

RELIABILITY

Scale
Var iance
if ltem
Deleted

242299.2820
242158.9159
242448 5714
241959.8384
242275.2445
241947 .4322
242487 .6963
242714.1914
242645 .6429
242380.0882
241855.0306
242157.5510
243858 . 2465
217984.0800
34287 .8302
242043.8127
242491.3731
242479.5902
242524 .4282

ANALYS IS -

Corrected
| tem-
Total

Correlation

L1152
1927
-.1383
1707
.1921
.2330
-.1352
-.2493
-.2517
-.0151
2718
.1033
-.0966
-.0531
-.0627
.2181
—.2563
-.2387
-.3353

_60_

SCALE

Alpha
if ltem
Deleted

-.0459
—.0465
-.0452
-.0474
—.0460
-.0475
-.0450
—.0440
-.0443
—.0455
-.0479
-.0465
-.0371
-.0067

.0131
-.0470
-.0450
-.0451
-.0449

(ALPHA)



Reliability Coefficients

N of Cases = 50.0 N of Items = 19

Alpha = -.0455
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% - ALTHA

[tem-total Statistics

S M1
S M2
S HI3E
S HMl4e
S HI5E
S M6
S HMI7e
S HIgE
S HMI9E
S M0
SHM11EH
S M2
S M3
S M4
S X 15E
S M6
SHM17H
S X18E
S HM19%

RELIABILITY

Reliability Coefficients

Scale
Mean

if Item
Deleted

246.9286
245.4286
246.2190
245 .5476
247.0143
245.5810
246.8476
246.1143
245.4381
238.8190
223.4667
245.1381
214.4381
211.8762
157.3381
233.0095
247.1333
247.0571
247 .1476

Scale
Var iance
if ltem
Deleted

128697 .8944
128452.2078
128732.7652
128290.4116
128650. 0524
128381.7374
128816.6082
128791.9964
128784 .3239
124876.4838
103020. 7094
128591.5454
125588.8406
109962 . 0229
44559.3158
123045.0812
128721.2262
128718.6857
128712.2700

ANALYSIS -

Corrected
| tem-
Total

Correlation

-.0869
.2380
-.1132
L1149
-.0019
.2320
-.1810
-.1592
—.1458
.0707
0116
.0380
L1319
.1064
.0719
.0870
-.2428
-.2783
-.2076
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SCALE

Alpha
if ltem
Deleted

.1016
.0998
.1019
.0987
.1012
.0993
.1025
.1023
.1023
.0868
1145
.1008
.0835
.0465
.0939
.0794
.1018
.1018
.1017

(ALPHA)



N of Cases = 210.0 N of ltems = 19

Alpha = .1009
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