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ABSTRACT. This study investigated the intluences of the forms of verbal external representations and students’
verbal leaming style in leaming chemical concepts with drawing as a method to assist students in connecting and inte-
grating multiple external representations. Seventh graders (N=133) at a coed middle school were assigned to formal
drawing (FD} and personalized drawing (PD} groups. Students in the PD group were provided words ar personalized
style as verbal external representations for drawing, while those in the FD group were provided words at formal styvle.
All students were taught about Boyle’s Law and Charles’s Law for two class hours. Results revealed thar the scores
of a conception test for the PD group were significantly higher than those for the FD group. In a situational interest
test, students with strong verbal learning style preference scored significantly higher than students with weak verbal
learning style preference in the two groups. Most PD group students were found to prefer to read verbal external rep-
resentations at personalized style for drawing rather than at formal style, and perceived their activities positively upon
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cognitive, atfective and motivational aspects. Students with strong verbal leaming style preference had more positive

perceptions about their activities than students with weak verbal learning stvle preference especially upon affective

and motivational aspects.

Multiple Representations, Drawing, Personalization, Verbal Leaming Style
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Tuble 1. Subjects of two groups by verbal learning style pref-
erence

FD group PD group Total
Strong 38 30 68
Weak 29 36 65
Total 67 66 133

TD group: formal drawing
drawing group.

aroup, PD group: personalized
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Table 2. Means, standard deviations, and adjusted means of
the scores of a conception test

FD group (n = 67)

PD group (n = 66)
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Total 1066(2.51) 10.71  11.53¢1.88) 1143
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Tauble 4. Swdent perceptions of deawing using verbal external cepresentations at personalized siyle

Response Number (%)
Strong Weak Total
. Did vou prefer o read verbal external vepresentations at Yoo 18(62.1) 13 (1) 33(52:4)
Prelerence: T . . N YesNo 9(31.0) 13138.2)  22i349)
personalized stvle in drawing vather than at tormal stvle? i
No 2169) 6117.6) 8127
I could easily understand the concept. 15{50.0) 18150.00  33i50.0)
I could memotize the learning content bettec. 113.3) 1(2.8) 2(3.0)
I could ceflect on the learning content. 113.3) 2(5.6) 3(3.6)
Positive I could have the [eeling of closeness about the activity. 12 (30.0) 71194)  19128.8)
I could feel more interest in the activity. 8(26.7) 7019.4) 15¢22.7)
T could concentrate mote attention on the activity, 9(30.0) 4(11.1) 13019.7)
It was easier [or me (o read verbal external cepresentations at personalized 3100 5113.9) 8112.1)
style in deawing cather than at formal style.
Sotnetitnes [ paved attention (o othet aspects ol verbal external representa- 6 (20.0) 8122.2) 14121.2)
tions at personalized style because they included many irrelevant words.
Negative T was bored with verbal external representations at personalized sty le 113.3) 2(5.6) 3(4.5)
because (hey included tnany words.
Tt took a long titme to read verbal external eepresentations al personalized sty le. 113.3) - 1(1.5)

The autnber of answet i above ot below the numbet ol subjects in each group because some panicipants responded (wo or no

esponse.

“The number of all answers is below the number of subjects because (hree participants responded no response.
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