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Abstract: Several Organizations have highlighted the importance of preparing teachers
to teach students mathematics using appropriate technology. This article provides
examples from teaching learning process makes easily by using appropriate technology
in the class room and decreasing student’s anxiety, improves self-efficacy solving

problems.

The paper explains the issues teachers’ understanding the content,

technology and to prepare them to teach geometry topic by using specific technological

tools.

The purpose of this study was to investigate the effects of PTMT on the

mathematic anxiety, and mathematical self-efficacy of 8th class students.
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Introduction:

Teacher education materials helps
educators develop a model of teaching
and learning which specifies of a
technology tool so that they are able to
make informed decisions about the
appropriate use of technology for
teaching mathematics in  general.
Mathematics is a discovery of the human
mind and learning mathematics is
supposed to be ‘rediscovery’ at least to
some extent. To achieve this goal, the
classroom could be turned into laboratory
workroom for the improvement of
mathematics education.

Pupils work and learn by doing
and develop self-learning, self-study,
exploratory and investigatory techniques.
Mathematics, as it is taught today in
most of the secondary schools, appears to
be a fragmental collection of facts, rules
and formulas which bear little relation to
each other. Mathematics is being taught
in a desirable manner teaching topic after

topic without following integrated
approach for concept formulation and
attainment.

Each topic further subdivided into
distinct subtopics needing separate
treatment, creates in the minds of

students a false impression about the
nature of mathematics. These topics are
taught as if they have no connection with
real life. Thus the student fails to
understand the motivation of learning
mathematics. @ The student looks at
mathematics as a bag of tricks which
have to be learnt for examination but
which are otherwise meaningless.

Mathematics is presented as a matter of
learning dead facts and techniques are
not in terms of true nature, which
involves processes that demand thought
and creativity. Today’s method of
teaching is traditional where chalk and
duster are used by teacher and pen and
paper by student. The school system
does not invite children to express
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emotions in class about mathematics nor
does it favour creativity. It does not
allow dialogue among peers about
mathematical concepts and problems, nor
the construction of knowledge by the
students themselves.

The use of technology when studying
mathematic is not a new issue, since
human kind always has been looking for
solutions to avoid time consuming
routine work. The use of technology has
a long history in mathematics education.
Starting from magic slate, book, magic
lantern, black board, OHP, radio, slide
rule video tape, television, calculator,
computer, Interactive board, Apple | pad
all come under technology. Geo-boards
are useful for introducing geometrical
concepts.

Clinometers are useful for teaching and
learning Trigonometry. An abacus allows
children to conceptualize math formulas
by working with tangible objects

Although drawing on paper or on chalk
board makes ideas felt, static drawings
often fail to convey mathematics
principles. For example many students
think a triangle is an isosceles triangle if
it looks like and do not understand how
to establish properties formally. With
ICT based geometry students can grab
and drag a corner of a geometric
construction of triangle and see how it
behaves under transformations. Playing
this corporeal image can prepare students
to understand the formal proof which is
much more abstract.

Virtual manipulative is best defined as an
interactive; web based visual
representation of dynamic object presents
opportunities  for  construction  of
mathematical knowledge. While concrete

manipulative are relevant for uses in
classrooms, virtual manipulative add to
the learning experience. Virtual
manipulative gives student prompts
feedback and answers to problems while
working as problems leasing the students
use more self-explanation. Having an
internet connection at home is helpful to
both student and parents with out of the
class room while working on mathematics

Smart boards in class rooms are the new
white board and give teachers a great
present websites and virtual manipulates
to the whole class, group and individuals.
Smart boards support more effective
learning. Smart boards have the
potential to make manipulative, more
accessible to large group students.
Learning with the increase of technology
students and teachers can take advantage
of these on their tablets, computers and
smart boards. Virtual and concrete
manipulative reinforce mathematical
concepts separately but combination of
both is the best way to achieve the best
result.

Aims of the Study: The purpose of this
study was to investigate the effects of
PTMT on the mathematic anxiety, and
mathematical self-efficacy of 8th class
students. This study sought to investigate
the following questions:

1. Is there a significant difference
between the means of post-test
mathematics anxiety scores corrected
with respect to the pre-test scores of the
control group taught according to the
TMI and the experimental group taught
according to the PTMT?

2. Is there a significant difference
between the means of post-test
mathematical self-efficacy scores
corrected with respect to the pre-test
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scores of the control group taught
according to the TMI and the
experimental group taught according to
the PTMT?

3. Is there a significant difference
between the means of post-test
mathematical problem solving scores
corrected with respect to the pre-test
scores of the control group taught
according to the TMI and the
experimental group taught according to
the PTMT?

Methodology:

An experimental research model with
pre-test/post-test control group which
was considered as appropriate to this
study to examine the effect of PTMT on
students’ anxiety and mathematical self-
efficacy and problem solving compared
with the TMI.

Study Group

This study took place in a middle school
program in a public secondary schools
located in Andhra Pradesh. There were
72 students from eighth class students
participating in the study.

The experimental groups were chosen
from among students who had access to
computers and the internet at home.
Overall, 36 students of study group had
access to computers and the internet at
home,and therefore there were 36 and 36
students in the experimental and control
groups respectively.

Instrument:
Mathematics Anxiety Scale:

The mathematics anxiety scale, which
was assessed the mathematics anxiety of
elementary students, was developed by
Bindak (2005) and the scale consisted of

10 items which were rated on a 5-point
(agree—disagree) scale. Cronbach alpha
internal consistency for the scale was
found to be .84.

Mathematical Self-Efficacy Scale:

The mathematical self-efficacy scale
created by Umay (2002), who developed
the instrument to assess the mathematics
attitudes of pre-service mathematics
teachers. The mathematical self-efficacy
scale consisted of 14 items-eight
positively worded and six negatively
worded- using 5 point scale Likert-type
scale. Cronbach alpha internal
consistency for the scale was found to be
.70.

Research design and procedure:

This study was conducted during the fall
term of 2014-2015 academic years for six
weeks at secondary school in Andhra
Pradesh. The pre-test-post-test two-
equivalent group design was used to
collect quantitative data to determine
whether there was any significant
difference between the anxiety, self-
efficacy and problem solving of students
taught by the PTMT and those taught by
the TMI.

The experimental groups were chosen
from among students who had access to
computers and the internet at home.
Overall, 36 students of study group had
access to computers and the internet at
home, and therefore there were 36 and 36
students in the experimental and control
groups respectively. This study employed
two different treatments.

The treatment for the students in the
experimental group were taught by the
PTMT whiles the students in the control
group were received the 8th class
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mathematics content through TMI
(teacher-centered), which is a
predominant approach as suggested in
the curriculum. Educational activities for
the experimental group had a designed by
that displayed animations, basic
explanations, examples, games,
guestions, interactive exercises for the
6th grade mathematics topics including:
angles, absolute value, numbers, patterns
and ornaments, polygons, similarity and
congruency, and whole numbers.

Analysis :

The differences between the two groups
were tested by correlation significance.
The ‘T’ test was used to determine if
there were any statistically significant

differences in the mathematics anxiety,
self-efficacy and problem solving of 8th
class students in the experimental and
control groups.

Results:

This implied that the PTMT was reduced
students’ mathematics anxiety, whereas
the TMI was increased students’
mathematics anxiety levels. Table 1.
Results of the test significance on
students’ pre and post tests mathematics
anxiety scores of experimental and
control groups.

Test of significance difference between
the mean scores of pre-test of
experimental and control groups in
Mathematical Anxiety.

Groups No.Of Mean | S.D t-Value Level of Significance
Students

Experiment | 36 13 3.439 Not significant at 0.05

Control 36 1142 | 3.589 1.43

The table value of ‘t for df 70 at 0.05
level of significance is 2.00. The
calculated value of t is 1.43 (<df 70).
Therefore there is no significant
difference between the pre-test and
experimental and control groups of
mathematical anxiety. This indicates
that the pre-experimental status of the
two groups is almost similar as measured

by the pre-test. But the difference in the
means shows that the two groups are not
equivalent.

The posttest mean scores of students in
the experimental and control groups were
compared by test of significance of
difference between means. The data and
results are given in table 2.

Table 2: Test of significance of difference between the mean scores of post-test in the
experimental and control groups in Mathematical Anxiety.

Groups No. Of Mean S.D t-Value | Level of Significance
Students

Experiment | 36 16.78 2.179 Significant at 0.01

Control 36 12.72 3.141 6.34

From the table, the value of t at 0.01 level
of significance for df 70 is 2.65.

Therefore the calculated value of ‘t’ is
significant at 0.01 level of significant.
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There is significant difference between
the posttest means scores of students in
the experimental and control groups.
The higher value of mean mathematical
anxiety scores of the experimental group
indicates the decrease the anxiety of
students in the experimental group. This
is due to the effect of the treatment given
to the experimental group. The control
group was taught by Traditional method.

Table 3:

ii) Test of significance of difference
between pre-test mean scores of students
in experimental group and control group
in creative thinking

The pre-test mean scores of students in
experimental and control group of
creative thinking were compared by test
of significance difference between means.
The data and results were presented in
table 3.

Test of significance of difference between pre mean scores of students of experimental

and control groups in self efficacy.

Groups No. Of Mean S.D t-Value Level of
Students Significance

Experiment 36 25.56 5.369 Not

Control 36 2414 | 3.348 1.35 g'%g'f'ca”t at

From the‘t’ table for df 70 at 0.05 level of
significance t=2.00.  The calculated’t’
value s not significant at 0.05 level of
significance.  There is no significant
difference between the pre-test mean
scores of the experimental and control
groups, i.e there is no significant
difference between the pre-experimental

Table 4: Test of significance difference
between experimental and control group
of mathematical self efficacy

statuses of the two groups. But the
difference in the mean values indicates
the two groups not equivalent.

The post-test mean scores of the
experimental and control groups were
also compared by test of significance of
difference between means. The data and
results are presented in table 4.

experimental and control groups. The
high mean scores of the experimental
group shows the higher self efficacy
ability in the concept of the experimental

Groups No. Of Mean S.D t-Value Level of

Students Significance
Experiment 36 30.86 3.980 Significant at
Control 36 24.94 3.472 6.73 0.01

The table value of t for df 70 at 0.01 level
of significance is 2.65. The calculated ‘t’
value is significant at 0.01 level. There is
significant difference between the mean
post scores of students in the

group. This may be due to the effect of
the new model TBME used for teaching
experimental group. The control was
taught by the TME.
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iii) Test of significance of difference
between mean achievement scores of
students.

The pre-test mean achievement scores of
students in the experimental and control

groups were compared by test of
significance difference between means.
The data and results were shown in table
5.

Table 5: Test of significance of difference between mean pre-test scores of
experimental and control groups in problem solving.

Groups No .of Mean S.D t-Value Level of
Students Significance

Experiment 36 16.08 4.164 Not significant

Control 36 1506 | 3.489 123 at 0.05

From the ‘t’ table, for df 70 at 0.05 level
of significance t=2.00. The calculated ‘t’
value is less than tabled value. The ‘t’
value is not significant at 0.05 level.
Therefore there is no significant
difference between the pre-test mean
scores of the experimental and control
group, i.e there is no significant

difference between the pre-experimental
statuses of the two groups. The post-test
mean scores of the experimental and
control groups were also compared by
test of significance difference between
means. The data and results are
presented in table 6.

Table 6: Test of significance difference between experimental and control groups of

problem solving.

No. Of Mean S.D t- Level of
Groups Students Value | Significance
Experiment | 36 20.72 3.187 significant
Control 36 15.92 3.175 6.4 at 0.01
The tabled value of ‘t’ for df 70 at 0.01 Discussion:

level of significance is 2.65. The
calculated value is significant at 0.01
level. There is significant difference
between the mean post-test scores of
students in the experimental group and
control groups. The high mean scores of
the experimental group shows the higher
problem solving in the concept. This may
be due to the effect of the new model

The purpose of this study was to examine
the effects of PTMT on the mathematics
anxiety, mathematical self-efficacy and
problem solving of 8th class students.
Several interesting findings emerged in
this study.

The result of this study was indicated

TBME used for  teaching the that those students who received the
experimental group. The control group PTMT performed significantly better
was taught by the TME. than those in the TMI class. One
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explanation for the higher achievement
by the PTMT group versus traditional
group was that all of the students in
PTMT received immediate and adapted
feedback on example and question items
(Mavrikis & Maciocia, 2003; Nguyen &
Kulm, 2005), and could receive and
retake each examples and questions as
many times as they wanted (Mavrikis &
Maciocia, 2003; Nguyen & Kulm, 2005.
The results were indicated that students
in the PTMT probed to develop positive
mathematics attitudes and mathematical
self-efficacy than students in the TMI.
Besides, it was found that students’
mathematical self-efficacy were quite
negative in the TMI class at the end of
study. This situation could be explained
that the PTMT lessons was improved
students’ confidence in mathematics
problem solving, and increased positive
attitudes toward learning and it not only
given students with more practice, but
also helped them made better self-
motivation, self-confidence, and self-
efficacy (Nguyen, Hsieh, & Allen, 2006).
The result of this study was also shown
that the PTMT was reduced students’
mathematics anxiety, while the TMI was
increased students’ mathematics anxiety
level. From this result, it could be
explained that students in the WBMI
made more reducement on mathematics
anxiety. Also, it provided students, who
had a high level of mathematics anxiety,
to recognize their scores immediately;
therefore, they might felt less math-
anxious, and have more control over their
learning mathematics (Nguyen, Hsieh, &
Allen, 2006).

Conclusion:
In summary, the results of this study

were shown that students in the PTMT
made more improvement on a positive

mathematics attitude and mathematical
self-efficacy, and reducement on
mathematics anxiety. These results also
useful for all mathematics teachers and
teacher educators. Preparing
technological lesson plans is useful to
develop students understanding easily
the concept and interest to learn
mathematics effectively. Some
organisations give orientation to teacher
how to utilize the appropriate technology

in teaching learning process. PTMT
would success the implementation of
technology in secondary school
curriculum.
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