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An Analysis on the Students' Achievement in the ‘Speed of Objects’
Chapter based on the Integrated Science and Mathematics Classes for
Elementary School Students

Jung, Hana - Jhun, Youngseok
(Seoul National University of Education)

ABSTRACT

Mathematics and science are very closely related. Among the science areas, physic is strongly linked with
mathematics. As the related mathematics skills were alloted later than the science contents in the national
curriculum, students often suffer from science classes. Accordingly, an opinion have been claimed to teach the
related mathematics skills prior to the science classes. However, it would be hard to arrange all science and
mathematics contents in order. Instead of that, in this research, we taught students mathematics contents that
are crucial for learning speed through science classes. We called that teaching strategy an integrated science
and mathematics class. Then, we examined students’ achievement in science as well as skills of mathematics
to know the effectiveness of the strategy. We found that the average mathematics score of the whole class went
up meaningfully. We also found that their science achievement was above than basic level. Moreover, the
homeroom teacher of the students observed 3 aspects which showed the students were better than previous
students. Finally, we divided the students into 4 groups by their science and mathematics achievement score
and interviewed each group. As a result, we knew that interesting and confidence in science and mathematics
quite exerted influence on their achievement.

Key words : integrated science and mathematics class, speed of object, analysis on achievement
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1. Present and investigate 5
science concept

Il. Perceive and progress
mathematics concept

Ill. Problem solving based on
integrated concepts

» Motivate students
» Present study issues
» Present and investigate science concept

» Perceive mathematics concept in a
scientific context
» Progress mathematics concepts

» Scientific problem solving based on
integrated concepts

Fig. 1. Integrated science and mathematics class model for elementary students

Table 1. Contents of science and mathematics in ‘Speed of Objects’ chapter (5~7" periods)

Period Contents of science Contents of mathematics
+ Unit of length (km, m, cm) (3-1)
- Unit of time (h i -1
- Understanding the meaning and units of speed UT“F ° time (hour, minute, second) (3-1)
. . . + Division of natural number (4-1, 5-2)
5 - Comparing speed between objects by calculating

speed

- Round off (4-2)
- Fraction and decimal (2~4, 5-1)
+ Proportion and ratio (5-2)

- Transforming the unit of speed from km/h to m/s or
6 in opposite
- Comparing speed of objects that have different units

- Relation between units of length (3-1)

- Relation between units of time (3-1)

- Fraction and decimal (2~4, 5-1)

+ Reduction of a fraction and making a common denominator (5-1)
- Proportion and ratio (5-2)

- Drawing a time-distance line graph
- Interpreting a time-distance line graph

- Division of natural number that have a natural number quotient (4-1)
- Line graph (4-2)

« Fraction and decimal (2~4, 5-1)

- Proportion and ratio (5-2)
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Table 2. Procedures of integrated science and mathematics class (5" periods)

Learning objective Comparing speed between objects by calculating speed
Contents of math Length & time, fraction & decimal, division of natural number (round off), proportion & ratio
Procedures Teaching & learning activities

- Feel the necessity of speed as a degree of fast.
+ Understanding the meaning of speed.
+ Understanding the units of speed.

I. Present and investigate
science concept

- Review units of length and time.
- Learning the way of dividing between natural numbers that have decimal quotient and doing round it off.
- Learning the meaning of proportion and ratio.

II. Perceive and progress
mathematics concept

Ill. Problem solving based on | - Measuring time and distance of 3 running games.
integrated concepts + Calculating and ranking the speed of 3 running games.
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Table 3. Average score of pre and post mathematics test
Area of . . Reduction & Fraction & Proportion & Division of
math Length & time  Line graph common . . Total
. decimal ratio natural number
5) ) denominator ) ®) ©) (30)
Division 5)
M 4.0 32 32 3.8 1.7 34 194
Pre test
SD 0.9 1.4 12 13 15 13 53
42 3.8 3.8 43 35 42 23.7
Post test
SD 0.9 12 1.1 1.0 12 12 4.1
Mean difference 0.2 0.6 0.6 0.5 1.8 0.8 43
t-static —-1.44 -1.89 -3.67 -2.18 -551 —-2.67 -6.38
P 0.08 0.04* 0.00%* 0.02* 0.00%* 0.01** 0.00%*

t dismissed=1.71
*<,05, **<.01
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Table 4. Average score of science test and the number of people in each grade on science

Period (perfect score) 5" (10) 6" (10) 7™ (10) Total (30)
Average score of science test 7.5(high) 5.8(middle) 7.89(high) 21.1(middle)
High 13(52) 9(36) 16(64) 13(52)
Number of .
sudents%y ~ Mddle 12(48) 12(48) 9(36) 12(48)
Low 0( 0) 4(16) 0( 0) 0( 0)
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Table 5. Average score of post-math test and difference from pre-math test
Period 5" (20) 6" (25) 7™ (20)
Grade
on science Post math Difference Post math Difference Post math Difference
High 17.92 +3.38 22.56 +3.67 17.27 +3.60
Middle 1433 +3.33 19.25 +4.00 12.45 +3.73
Low 16.75 +4.50
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Table 6. Average score of pre and post mathematics test (Type 2)

St ‘BA 42 S20IM 40l 8 MH BY ol HIM 379

Area of Length & time Line graph Reduction & Fraction & Proportion & Division of Total
math ®) © common decimal (5) ratio (5) natural number (30)
Division denominator (5) ®)
Pre test 42 3.7 2.7 3.8 12 3.0 185
Post test 4.7 35 4.0 45 3.5 4.7 24.8
Difference 0.7 -0.2 1.3 0.7 1.3 1.7 6.3
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