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EEL I [ IETi T Mo ST HIYEER Teachers” beliefs and ideological structures are one of the main axes

of educational research in order to achieve reforms in teachers' instructional methods. There have
been several experimental studies on the beliefs of math teachers that have helped to conceptualize
and define beliefs and convictions. Teachers' beliefs in using online education have been found to be
are influenced by the years of teaching. It is also evident that when teachers' beliefs about the process
of updating their professional competencies in teaching increased; their responsibility for their
professional behavior increases as well. With the advent of new technologies, math teachers have also
turned their attention to using a new framework to integrate technology knowledge with pedagogical
knowledge and content knowledge. The main aim of the current study was examining the effect of
mathematical education on the basis of the content-pedagogical and technological model (TPACK) on
changing the beliefs of high-school teachers regarding the rate of application of mathematical
education software in the teaching process.

The researcher used a semi-experimental two-way pre-test and post-test method to
observe the changing beliefs of teachers before and after the implementation of a workshop training
in software. The statistical population of this study is all high-school math teachers of North Khorasan
Province. Based on Cochran's formula, 73 of them were selected by cluster sampling and were divided
into two groups: control (n=33) and experiment (n=40). The standard questionnaire used in this
research was made by Zambak (2014), based on the theoretical framework. Data were analyzed by
SPSS software and covariance analysis was used to test the research hypothesis.

The results of statistical analysis of this study showed that the holding of a mathematical
training workshop using GeoGebra in the form of a ‘Technological pedagogical content knowledge
model (TPACK)’ has had a positive impact on the beliefs of high school math teachers about using
modern technologies in education. The study's findings also show that some math teachers, while
adopting technology as a useful teaching tool for classrooms are concerned about misplaced
technology interference in the understanding of a mathematical subject and, therefore, are not
encouraged to use technology in their classroom, and allow it only as an informal educational activity.
According to the findings of this study, it can be concluded that the development of
knowledge and change of math teachers' beliefs about using up-to-date technologies in mathematics
teaching based on school facilities and limitations of educational organizations in different provinces
of the country is very important. It is suggested that the decision makers in this field, by discovering
and identifying talented teachers in different parts of the country, should offer short-term and long-
term training to enhance their ability to improve the overall level of mathematics teachers in the
country.
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Table 1: Educational topics of the seventh-grade book in the educational
workshop

Major Subjects
Geometry and reasoning

Sub subjects
Line segment — angle- drawing
triangle and geometric shapes

Vector and coordinates Directed line segment — equal vector-

Coordinate

Geometric and parallel drawings  Triangle and its components—Parallel and
diagonal lines
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Table 3: The profile of the respondents

Property Sections No
Male a4
Gender
Female 29
22-26 12
26-30 17
Age
30-34 19
Over 34 25
Associate 6
Bachelor 4
Degree
Master 24
Ph.D. 2
1-5 14
5-10 21
Experience
10-15 20
Over 15 18
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Table 4: Descriptive statistics

Control group Exp. group
Indexes
Pre test Post test Pre test Post test
Count 33 33 40 40
Mean 1.93 2.29 2 4.36
SD 0.27 0.34 0.27 0.37
Min 2.14 2.35 2.21 2.42
Max 0.25 0.2 0.23 0.18
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Fig.3: Workshop on the use of software in mathematical education
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Table 5: Frequency of answers provided for questions

Frequency
Number of "
Question Answers Control Experiment
Group Group

Applicable and understandable nature 2 17

Understandable nature 1 12

Q; If we state its uses, it is understandable 9 8
We cannot state its relation with other scientific fields 10 2

It has an abstract nature and is hard to understand 11

It has no differences with other lessons 9 4

It has relation with other lessons 10 13
Q Its relation and use can be witnessed in other lessons 8 16
It differs from other lessons 2 6

There is not much communication with other lessons 4 1

Mathematics acts as a means to serve other majors 5 17

Mathematics is dynamic rather than static 8 15

Math is made by human hands. There is nothing to receive and transfer 7 2

Q Mathematics includes concepts, procedures, definitions, and relationships among them 6 1
Maths include definitions, procedures, and specific methods to be learned. The combination of these tools 7 5

is mathematics

| have a very good view about this phrase 2 16
| have a good view about this phrase 2 10

Q | have pretty a good view about this phrase 8 8
| don't have any other opinion about other phrases 7 3

I deeply have no belief in this phrase; | had to choose this phrase 14 3

Too much 1 11
Much 1 10

Qs Somewhat 8 8
Little 8 4

Very little 15 7
To be taught using modern teaching aids 5 21

To be taught using traditional teaching aids 6 2
6 Teachers should use both modern teaching aids and traditional teaching aids in teaching 5 14
The focus must be on the traditional concepts of mathematics 7 0

Teaching should only be taught in accordance with the textbook and teacher's guide 10 3
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It is important to know the background and interests of learners to start teaching. Teachers must formulate and 3 24
guide their teaching around the knowledge and interest of learners
Classroom management, evaluation, planning, and organizing teaching in education are important. If the teacher 6 10

knows how to manage the class and to be systematic and accurate in teaching and evaluation, then learning will be
done without problems

@ | have no idea on these phrases 7 1
It is important to teach content. The teacher should be responsible for helping students understand the 11 5
mathematical concepts and relationships between them and gain a general view of them
In teaching Teacher should be responsible for helping students succeed in examinations, tests and solving problems 6 0
themselves. Solving problems in the shortest time and in the best way is important
| have a very good view about this phrase 2 18
| have a good view about this phrase 3 12
Qs | have pretty a good view about this phrase 8 5
| don't have any other opinion about other phrases 8 5
| deeply have no belief in this phrase ; | had to choose this phrase 12 0
Too much 1 15
Much 1 10
Qg Somewhat 8 10
Little 7 3
Very little 16 2
| have a very good view about technology 7 18
| have a good view about technology 3 12
Qo | have pretty a good view about technology 6 5
I have no opinion about technology 8 4
I am not familiar with technology 9 1
Technology plays a very important role in mathematics education 4 21
Technology plays an important role in mathematics education 5 15
Qi1 Technology plays a relatively important role in mathematics education 7 2
Technology does not play a role in mathematics education 11 1
Without technology, mathematics can be taught 6 1
Technology enables students to be more creative and able to interpret and analyze more 4 22
Technology has the potential to improve the level of students' learning and understanding. 4 6
Qi Technology transforms students' understanding of mathematics 5 10
If technology is not used properly, it may sometimes hinder math understanding 8 0
Technology prevents students from learning basic mathematical skills 12 2
| have a very good view about this phrase 0 17
| have a good view about this phrase 5 12
Qi3 | have pretty a good view about this phrase 8 10
| don't have any other opinion about other phrases 8 0
| deeply have no belief in this phrase ; | had to choose this phrase 12 1
Too much 0 15
Much 0 11
Qua Somewhat 8 9
Little 9 3
Very little 16 2
b illy (Ko 5 b &8 0505l @S P Jsor
Table 6: Tests of normality and levene’s test of equality of error variances
Shapiro-Wilk Levene’s test
Time Group
Statistic P-value F P-value
Exp. 0.979 0.638
Before
Control 0.956 0.194
2.95 0.09
Exp. 0.982 0.773
After
Control 0.987 0.959
ob)lssS Jolod Y Jgax
Table 7: Analysis of Covariance
Group Mean Std. Error Mean diff. Std. error of diff. P-value
Exp. 3.65 0.058
Control 1.996 0.064 1.655 0.093 0.000
oS slails sla Sl anlie ls A Jgox
Table 8: Pairwise Comparisons based on estimated marginal means
Source Sum of Squares df Mean Square F P Eta Squared
Covariate (Before) 0.99 1 .997 8.737 0.004 0.111
Group 36.51 1 36.51 319.97 0.000 0.820
Error 7.99 70 0.11
Total 599.98 73
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