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ABSTRACT. The purposc of this study was to analvze the influence of mental capacity and understanding ot the oxi-
dation-reduction concepts on the completion of the balancing redox cquations. Parmicipants were 92 senior high school
students and 37 scienee high school students. Tests were conducted to measure the mental capacity. the understanding
of the oxidation-reduction concepts and the completion of the balancing redox equations and the influence on the per-
Tormance was analvzed. The performance of the senior high school students inereased as the mental capacity increased.
but the performance of science high school students did not change by mental capacity. Most of senior high school stu-
dents couldn't understand the oxidation-reduction concepts well. Maost of science high school students. however. under-
stood the concepts completelv and partially. The students who had a good understanding of the oxidation-reduction

coneepts showed a good performance for both senior and science high school students. regardless of the problem pattern.
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Table 1. Distabution of the fumetional mental capacity (the number of students)

Mental Capacity

School

< 3 G 7
Senior high school. "o 14.1(13) 31.6(2%) 29.327 23.0(23)
Science high school. *o 0 26.3(135) 28.1(16) 13.6(26)
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Tuhle 2. Distnbution of the understanding of the oxidation-reduction concepts (the number of students)

Degrec of Understanding Redox Concepts

School

No Little Partial Full
Senior lgh school. ®a 60.3(61) 174{16) 10.9(10) 343
Science ngh school, %o 3.5(2) 10.5(6) 15.8(9) 70.2(40)
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Fig. 1. The influence of mental capacity and problem pat-
tems on performance for the senior high schaool students.

Mental Capacity

Fig. 2. The influence of mental capucity and problem pal-
tems on perfomuance lor the science high school students,
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Tabfe 3. The correlation of the perfonmance. mental capacity and oxidation-reduction concepts an seniar high school students

Qrl Qr2 Q13 Qld Pert M-Cap. Concept
Qll 1000
Ql2 0.421%* 1.000
Q13 0.238 04145+ 1.000
Qld 0.250 0.174 0.222 1.000
Perl. 0.814%*% 0.752%* (.392%% 0.532%* 1.000
M-Cup. 0.225 0.332% 0.150 0.113 0.312%* 1.000
Coneepl 0.157 0.167 (.298% 0.099 0.198 0.198 1.000

¥ 0.01.¥*¥p:0.001. Pert.: performance, M-Cap.: mental capacity.

Table 4. The correlation of the perlormance. mental capacity and oxidation-reduction concepts on seience high school students

QTI QT2 QT3 QT4 Pert. M-Cap. Concept
QTI 1.000
QT2 0.47%* 1.000
QT3 0491** 0.183 1.000
QT4 0356 0.254 0.251 1.000
Perf. 0.746%* 0.696** (.55 0.768*%* 1.000
M-Cap. 0.003 0.039 0.246 0.092 0.142 1.000
Concept 0.441** 0.287 0.443%% 0.192 0.432% 0.233 1.000

*p 0.01. **p- 10,001, Perl.; performance. M-Cap.: mental capacity.
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