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EEL I G RET o =Y Previous studies in Iran have explored the impact of using

technology on improving students’ mathematical understanding. However, no study was
conducted in relation to the impact of using technology on students’ mathematical
misconceptions. This study explored the impact of using software in developing students’
misconceptions. In detail, the impact of using GeoGebra software on secondary school
students’ misconceptions related to concepts such as angle scale, trigonometric angles,
periodicity, minimum and maximum of trigonometric functions were explored using a two-
tier diagnostic test.

The statistical population of this study comprises all grade 11 students of Golbahar
and Golmakan in the academic year 2015-2016. Three classes were chosen from two different
schools in these cities, one was considered as the control group (40 students) and the other
two classes were considered as the experimental groups (26 students). The instruments were
a pre-test and a post-test (two-tier diagnostic test). Four categories of misconceptions were
identified based on the relevant literature and students’ responses to the pre-test. Finally,
these misconceptions were analyzed by the chi-square test.

The findings showed that Geogebra software helped students in the experimental

group enormously in understanding concepts such as periodicity, identifying minimum and
maximum of trigonometric functions, and prevented developing misconceptions related to
them. Analyzing students’ responses in the control group that received traditional teaching
showed that several students were not able to calculate the periodicity of trigonometric
functions. This difficulty was observed both when students calculated the periodicity from the
graphs and also when calculated the periodicity from the algebraic form of trigonometric
functions. The strength of using the software includes observing many trigonometric graphs
in the software environment, the ability to place trigonometric functions with different input
on a coordinate axis and comparing them, and the manipulations performed by the students
themselves on trigonometric graphs. These strengths prevented students from developing
misconceptions about the concepts of frequency and minimum and maximum values.
However, in relation to trigonometric angles, using the software caused developing more
misconceptions for the experimental group, and had no significant impact on preventing
misconceptions in relation to the scale of angle. It seems that due to the nature of the angle
scale, in which the conversion from radians to degrees (or vice versa) is done by a series of
mathematical operations, using Geogebra could not impact students’ misconceptions in this
matter.
The results of this study indicate that teachers should be very cautious in selecting
and using teaching aids in the classroom to prevent developing mathematical misconceptions
associated with using the teaching aids. Therefore, we recommend mathematics education
researchers and mathematics curriculum planners to conduct several studies on different
software programs frequently used in mathematics classes, determine the pros and cons of
these tools, and share their results with mathematics teachers. Sharing these results will help
mathematics teachers to adapt their teaching accordingly based on the findings of these
empirical studies.
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Table 1: Statistical frequency of research sample

Frequency of Number of
Number of students majoring students
Group . . Lo
students in mathematics majoring in
and physics natural science
Experimental % 16 10
group
Control group 40 - 40
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Table 2: Authentication of misconceptions in post-test questions

Misconceptions’
Authentication

categories
-Research literature [2,4,77,13,14,15,16]
Scale of angle
- Pre-test
Trigonometric angle - Pre-test

Periodicity -Research literature [1,3]
Minimum and

R -Research literature [1,3,15]
maximum
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Table 4: Chi —square test results for each category of misconceptions

Misconceptions P-value
Trigonometric angle 0.022
Scale of angle 0.186
Periodicity 0.004
I\/Iimn;r:it:nn;;nd Less than 0.001
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Table 3: Students’ misconceptions in the experimental and control groups

Categories of Description of the Experimental Control
misconceptions misconceptions group group
Scale of angle Difficulty in converting 8.3% 23.68%
radian to degree
Trigonometric Angles larger than 360 ° 13.6% 5.26%
angle begin at zero.
Wrong values were taken 20.83% 13.15%
for negative angles.
Total 34.43% 18.41%
Periodicity Difficulty in recognizing 8.33% 42.10%
the periodicity from a
given graph.
Difficulty in calculating 12.50% 10.52%
the periodicity using a
formula.
Total 20.83% 52.62%
Minimum and Difficulty in identifying 0.00% 23.68%
maximum the maximum and
minimum of a
trigonometric function
from its graph
Difficulty in identifying 8.33% 34.21%
the role of coefficients of
trigonometric functions in
its range
Total 8.33% 57.89%
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