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Influence of the Constructivist Learning Approach on Students’ Levels
of Learning Trigonometry and on Their Attitudes Towards
Mathematics

Yapilandirmac1 Ogrenme Yaklasiminin Ogrencilerin Trigonometriyi
Ogrenme Diizeylerine ve Matematige Yonelik Tutumlarina Etkisi

Cemil INAN!

ABSTRACT: In this experimental study, the influence of the constructivist learning approach on students’
levels of learning trigonometry and on their attitudes towards mathematics was examined in comparison with the
traditional methods of instruction. The constructivist learning approach was the independent variable, while
mathematics achievement, the lessons of trigonometry and the attitudes towards mathematics constituted the dependent
variables. The study was designed as the pretest-posttest control group model. In order to collect the research data in
the experimental study, the achievement test, the math attitude test and the material evaluation form developed to
measure the influence of the instructional materials on learning were applied. An interview form developed to evaluate
the students’ views about the application was applied. In order to measure the students’ attitudes towards mathematics,
an attitude math scale was developed by the researcher. The internal consistency of the scale was calculated as 0, 9174.
For the evaluation of the instructional materials, the instructional material evaluation form developed by Ardahan
(2003) was applied. Based on the results obtained in the present study, it was concluded that in teaching mathematics,
the constructivist learning approach helped maintain more permanent learning than the traditional method of instruction
and helped develop positive attitudes towards mathematics.
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OZET: Bu deneysel galismada, yapilandirmact 6grenme yaklasimmin grencilerin trigonometriyi 6grenme
diizeylerine ve matematige yonelik tutumlarina etkileri geleneksel Ogretim yontemleri karsilagtirmali olarak
incelenmistir. Yapilandirmaci 6grenme yaklasimi bagimsiz degiskeni olustururken, matematik basarisi trigonometri
iinitesi ve matematik dersine iliskin tutum ise bagimli degiskenleri olusturmaktadir. Aragtirmada, on test-son test
kontrol gruplu deneme modelinde tasarlanmistir. Deneysel ¢alismada, veri toplamak amaci ile basari testi, matematige
yonelik tutum testi ve gelistirilen 6gretim materyallerinin 6grenmeye etkisini 6l¢gmek amaci ile materyal degerlendirme
formu uygulandi. Ogrencilerin uygulamaya yonelik goriisleri gelistirilen goriisme formu ile degerlendirildi.
Ogrencilerin matematige yonelik tutumlarini 6lgmek amaci ile arastirmaci tarafindan matematik tutum OSlgegi
gelistirildi. Olgegin i¢ tutarlilik kat sayis1 0,9174 olarak hesaplanmistir. Ogrencilerin gelistirilen 6gretim materyallerini
degerlendirilmesi amaci ile Ardahan (2003) tarafindan gelistirilen 6gretim materyali degerlendirme formu uygulandi.
Bu calismada elde edilen sonuglara dayali olarak, = matematik 6gretiminde, yapilandirmact 6grenme yaklagimiin
geleneksel Ogretim yaklagimindan daha kalici 6grenme sagladigi ve matematik dersine karsi olumlu tutum
geligtirilmesine yardimc1 oldugu sonucuna varilmustir.

Anahtar Kelimeler: Trigonometri Ogretimi, Yapisalc1 Yaklasim, Matematik Tutum Olgegi

1. INTRODUCTION

In this global world, technological changes influence everything from people’s way of
working to their communication with each other as well as to the way they spend their free time.
This change makes it compulsory to restructure education in line with pedagogy, literacy,
applications and goals (Kellner, 2002). Developments in the fields of science and technology
have influence both on the structures of societies and on educational systems. Today, it is
important to train individuals who produce information rather than those who merely use it. In
this respect, instructors of science and mathematics have great responsibilities (Akkoyunlu,
1996). When the education system in our country is examined, one mostly encounters with a
traditional structure made up of an introvert class environment, a teacher and a group of students,
the course book, desks and the white board (Basaran, 1993). Instruction carried out via the
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constructivist learning approach increases a student’s level of achievement in mathematics more
than traditional method of instruction does (Erdogan and Sagan, 2002). It is seen that in teaching
geometrical figures and concepts, computer- and material-supported instruction is effective
(Alabay and Uniisan, 2007). It is claimed that use of materials will not only encourage students to
think but also help execute enjoyable lessons (Toluk and Olkun, 2007). In short, in teaching
mathematics, the material is quite a strong instructional tool that allows transition from the
thought of “solving the problem” to the thought of “revealing the problem” (Abromocivh, 1997).
The results of an experimental study carried out with the constructivist learning approach
revealed that the use of the constructivist learning approach would not only increase the quality of
education but also train more equipped individuals (Akgiin, 2006). Based on the comparison of
the Turkish and British education systems, it was concluded that the subject of trigonometry in
mathematics teaching was ignored. Although trigonometry-related verbal questions have an
important place in England while being ignored in Turkey, students in both countries favored a
similar approach in solving such questions (Delice, 2004). The use work-sheets in the course of
mathematics leads to more successful results than the use of traditional methods of teaching does
(Ozahiska, Ocal, 2004). The processes influencing learning are stated mainly to be recognition,
perception and interest, information coding and storing, remembering and organizing. Visual
materials play a role in all these processes (Erkan, 2006). One of the theories related to how to
code and store information in the long-term memories is the theory of dual coding (Paivio, 1971).
According to this theory, information is stored in the long-term memory both verbally and
visually. Thus, it is more likely to remember the information presented verbally and visually. In
traditional teaching methods, generally, the process of solving a problem is not taken into
consideration at all. However, in the material-based teaching approach, the way to handle the
problem and the strategies applied to solve the problem are more important (Dede 2003 cited in
Neyland, 1994). Gelen and Hoover (1996), in their study called “Expanding Opportunities for Ffa
Chapter Recognition”, stated that children who feel themselves comfortable with spatial
relationships and who know geometrical concepts well are prepared for learning advanced
mathematical subjects and that knowledge about geometrical relationships develop children’s
spatial thinking skills. The sine and cosine values of angles can be calculated on the millimeter
paper and transformed into trigonometric scale (Altun, 2005). In the experimental study carried
out to understand the reasons why subjects considered as difficult by students are perceived so,
two important reasons for the difficulty stand out: Lack of motivation and conceptual abstractness
(Durmus, 2004). They claim that students structure their knowledge and social lives directly
(Shirin, 2002). The constructivist learning approach provides students with the opportunity to
learn new information and to put their knowledge into practice (Rauff and James, 1994). The
constructivist learning approach helps students internalize the information and transform it into
new knowledge (Halloway, 1999). This approach summarizes the teaching and learning process
with the concept map (Eisenkraft, 2003; Stone, 2004; Edgar Dale, 1969 cited in Heinich, 1993). It
could be stated that traditional instruction does not have a structure and process based on the
differences between the students’ learning abilities, their level of knowledge, their academic sub-
structures and their goals (Brusilovsky, Eklund and Schwarz, 1998). Salih Zeki, in his work
called “Asar-1 Bakiye”, talks about the studies of oriental scientists in the field of mathematics
and sheds light on a number of calculation- and trigonometry-related subjects that can only be
handled in long-term studies (Inénii, 2004). One of the most important difficulties experienced in
teaching basic concepts in trigonometry is that students tend to memorize trigonometric concepts
rather than envisaging these concepts. This is mostly due to the exam system executed (Inan,
2006).
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2. PURPOSE

The purpose of the present study was to investigate whether there were the statistically
significant differences between the achievements and attitudes of experimental and control groups
from two schools — one public school and the other private school, and from each school one
experimental group and one control group - as a result of teaching the basic concepts of
trigonometry — the introductory lesson unit of trigonometry — via traditional method of instruction
in the control group and via the constructivist learning approach in the experimental group. In line
with this, the influence of traditional teaching on students’ achievement was examined and
compared with the influence of constructive learning on students’ achievement and attitudes. As
the sub-goals, the study aimed at measuring and evaluating the influence of the instructional
materials — used in the study - on the teaching environment with the use of the material evaluation
form developed by Ardahan (2000) and also aimed at measuring and evaluating the teachers and
students’ views about the experimental study with the use of the interview form developed by the
researcher.

3. METHOD

The present study, in which the effects of two different teaching methods on students’
achievement and attitudes were compared, employed the pretest-posttest control group model.
The sample: The study was carried out in a period of two months with 51 2nd grade students
(25students in the experimental group and 26 students in the control group) attending a private
high school in the city of Diyarbakir and with 49 2nd grade students (24 students in the
experimental group and 25 students in the control group) attending a public high school in the
same city. In the analysis of quantitative data descriptive research method and mean,
Independent/dependent Groups t-Test were used.

3.1 Data Collection Tools

As the data collection tool, an achievement test including 25 multiple-choice questions, a
Likert-type 5-point mathematics attitude scale including 30 statements and an interview form
were used. While preparing the questions found in the achievement test, first, the table of
specifications regarding the lesson unit of trigonometry to be taught was prepared. According to
this table of specifications, the analysis of the lesson unit was carried out as appropriate to such
steps of the cognitive field as knowledge, comprehension and application. Depending on the
relationship between the subjects and the goal in question, a preliminary test including 50
multiple-choice items was prepared. This preliminary test prepared was examined by teachers or
mathematics from two different high schools as well as by a faculty member from the Department
of Turkish Language Education due to intensive language use. As a result of these examinations,
the necessary corrections were made, and the test was ready for experiment. Finally, the test was
distributed to mathematics teachers from high school in the central town of Diyarbakir to
investigate its appropriateness to the students’ levels. Based on the suggestions put forward by the
teachers, the test was revised, and the number of the test items was decreased to 30. Following
this, the test revised was applied to 57 students attending the Central High School in Diyarbakir
as an independent group. Because the results of the test given revealed that four students did not
respond to the test, these four students were excluded from the study. As a result of the item
analysis, the items with the distinctiveness indices lower than 0,20 were excluded from the test,
and the final version of the test, called achievement test, included 25 items. Mathematics Attitude
Scale: In the first place, an item pool was set up by the researcher. For this purpose, a group of
students (50) were asked to write down their own feelings and thoughts about mathematics. These
written texts were examined, and the statements labeled as attitudes were arranged as positive or
negative. In order to decide whether the attitude statements were appropriate in terms of such
aspects as language, expression and instruction, expert view was necessary. As a result, the
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outline scale was prepared including a total of 48 items, 15 of which were negative. After the
outline scale was applied to students (157) in an independent high school, the data obtained were
transferred into a computer. The scale score of each subject was calculated considering whether
the scale items were positive or negative. For the scoring of the items, the positive items were
scored from 5 to 1, while the negative items were scored from 1 to 5. In order to obtain a reliable
scale, the item total score correlations of the outline scale were examined. 16 items with the item-
total correlation lower than 0,3 were excluded from the scale. The item numbers with the item-
total correlation lower than 0,3 were as follows: 8, 9, 16, 20, 22, 24, 25, 27, 28, 29, 33, 44, 45, 46,
47. Following this, factor analysis was applied to the remaining 32 items. In factor analysis, the
load values of the first factors of the items were examined. As a result, it was found out that the
21st and 43rd items with the factor load lower than 0,400 spoils the construct validity. These
items were excluded from the outline scale. After factor analysis was applied again to the
remaining 30 items, it was found out that the first factor loads of all the items were higher than
0,400. It was also revealed that the factor loads ranged between 0,416 and 0,778. The Cronbach
alpha internal consistency of the scale was calculated as 0,9174. Depending on these findings, the
30-item Mathematics Attitude Scale developed could be said to be sufficiently valid and reliable.
Interview Form was developed to determine and examine the students and teachers’ views about
the constructivist learning application. Before the interview form was prepared, which type of
tool would be used to determine the students’ views about the application was discussed with the
class teachers. As a result of these discussions, the researcher, together with the teachers, decided
to prepare an interview form including open-ended questions. The outline interview form
including ten open-ended questions was prepared. This outline interview form was presented to
high school literature teachers for their views about its language and expression. The outline
interview form prepared as appropriate to the information in related literature was applied to 2nd
grade students (30) attending School A in the central town of Diyarbakir. The questions which
were not responded to or those which were determined to be misunderstood were excluded from
the outline interview form and applied again to the 2nd students (20) attending School A.
Following the evaluation of the results obtained from the teachers and the students, the interview
form was finalized. The data regarding the influence of trigonometry course materials developed
by the researcher on the experimental study were obtained via the material evaluation form
developed by Ardahan (2000). The students who did not respond to all of the attitude and
achievement scales due to absenteeism during the application were excluded from the sample
during the analysis of the data. The present study included the ‘remember me?’ test repeated at
the end of the sixth week following the end of the application as well as the four-week
application. Before the application, both the mathematics attitude scale and the achievement test
prepared for the trigonometry lesson unit were applied as pretest to the experimental and control
groups determined in both high schools. At the end of the application, the achievement and
attitude tests previously applied as pretest to the groups in both schools were applied as posttest.
In order to measure permanence in achievement, the achievement test prepared was applied again
to the same groups in both schools after a period of 6 weeks following the end of the application.
After the data obtained were arranged, the techniques of descriptive statistics, paired t-test and
variance analysis were used to analyze the data. The quantitative data were analyzed with the
SPSS package program by benefitting from means and t-test for dependent and independent
variables. The level of statistical significance was taken as 0.05. The influence of the instructional
materials developed as the sub-goals on the teaching environment was measured with the material
evaluation form. The data obtained were transferred into tables, and the related graphics were
prepared with the use of Excel software. Following this, these tables and graphics were
interpreted. In order to take the students and teachers’ views about the experimental study
following the application, interviews were held. The results obtained were evaluated.



Cemil Inan 223

3.2 Findings and Interpretations

In the study, the attitude scale and achievement tests developed by the researcher regarding
the course of mathematics were applied as pretest/posttest and as ‘Remember Me?’ test. The
findings obtained were evaluated with respect to the schools, experimental and control groups and
gender.

Analysis of the Attitude Pretest Total Scores and Achievement Pretest Total Scores of the
Experimental and Control Group Students Attending School A and School B

Table 1: Independent Groups t-Test Results of the Pretest Scores of the Experimental and
Control Groups

Groups N X ss sd T P
Experimen
Attitude Pretest Total tal >0 3,28 0,42 49 0,82 0,41
Control 51 3,19 0,58 50 0,41
Experimen
Achievement Pretest ¢ 30 10,56 3,98 49 0,86 0,93
Total Control 51 1049 421 50 0,93

When Table 1 was examined, it was seen that the groups had similar mean scores and that there was no
significant difference between the attitude pretest scores and the achievement pretest scores (P>0, 05). Depending on
these results, it could be stated that the students’ overall achievement levels and their attitudes were similar.

Analysis of the Attitude Pretest/Posttest Total Scores and Achievement Pretest/Posttest
Total Scores of the Experimental and Control Group Students Attending School A and
School B

Table 2 Dependent Groups t-Test Results of the Pretest and Posttest Scores of the
Experimental and Control Groups

Group N X Ss Sd t P
Attitude Pretest Total 50 3,28 0,42 49 9,71 0,00
. Attitude Posttest Total 50 4,08 -041
Experimental Achievement Pretest
Group Total 50 10,56 3,98 49 18,25 0,00
Achievement Posttest 50 2196 4,16
Total
Attitude Pretest Total 51 3,19 0,58 50 -1,59 0,11
Attitude Posttest Total 51 3,37 0,53
Control Group e
chievement Pretest sI 1049 421 50 -653 0,00
Total
Achievement Posttest 5 1551 3.84
Total

When Table 2 was examined, it was seen that there were significant differences between the attitude pretest
and attitude posttest scores and between the achievement pretest and achievement posttest scores in the experimental
group (P<0,05). In the control group, no significant difference was found between the attitude pretest and attitude
posttest scores; however, the results revealed a significant difference between the achievement pretest and achievement
posttest scores in the control group. Based on these results, it could be stated that the experimental group students’
attitudes changed positively; on the other hand, it was revealed that there was no change in the attitudes of those in the
control group.
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Analysis of the Attitude Posttest Total Scores and Achievement Posttest Total Scores of the
Experimental and Control Group Students Attending School A and School B

Table 3 Independent Groups t-Test Results of the Posttest Scores of the Experimental and
Control Groups

Group N X Ss sd t P
Experiment 50 4,08 0,41 99 7,44 0,00
Attitude Posttest Control 51 3,37 0,53
Experiment 50 21,96 4,16 99 8,09 0,00

Achievement Posttest Control 51 15.51 3.84

When Table 3 was examined, it was seen that there was a significant difference between the posttest scores in
favor of the experimental group (P<0,05).

Analysis of the Achievement Posttest/Achievement ‘Remember Me’ Total Scores of the
Experimental and Control Group Students Attending School A and School B

Table 4 Independent Groups t-Test Results of the Posttests and ‘Remember Me’ Total
Scores in the Experimental and Control Groups

Group N X ss sd t P
Achievement
Experimental  Posttest 50 21,96 4,16 49 0,64 0,52
Group Achievement

‘Remember Me’ 50 21,50 4,06

Achievement Posttest 51 15,51 3,84 50 0,49 0,62

Control Achievement
Group ‘Remember Me’ 51 15,20 3,54

When Table 4 was examined, it was seen that there was no significant difference between the posttests and
‘Remember Me’ tests in the experimental and control groups with respect to achievement.

Analysis of Attitude Posttest and Achievement Posttest Scores of the Experimental and
Control Group Students Attending School A and School B with Respect to Gender

Table 5 Independent Groups t-Test Results of the Posttests in the Experimental and Control
Groups with Respect to Gender

gg?ll(llrér N X Ss sd t p
. Attitude Posttest 1(Male) 20 402 046 48 021
Experimental 1,24
Group Attitude Posttest 2(Female) 21 4,17 0,33
Achievement Posttest 1(Male) 29 21,24 5,11 48 1.45 0,15
Achievement Posttest 2(Female) 21 2295 2,12 ’
Attitude Posttest 1(Male) 34 349 044 49 242 0,19
Control Attitude Posttest 2(Female) 17 3,12 0,61
Group Achievement Posttest 1(Male) 34 1594 3,70 49 1,13 0.6
Achievement Posttest 2(Female) 17 14,65 4,07 ’

When Table 5 was examined, it was seen that there was no significant difference between the
posttests of the experimental and control groups in terms of gender (P>0,05). According to these results, it

could be stated that students in both groups held similar thoughts with respect to gender.
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Analysis of Attitude Pretest-Posttest and Achievement Pretest-Posttest Scores of the
Experimental and Control Group Students Attending School A and School B with Respect

to Gender

Table 6 Dependent Groups t-Test Results of the Pretests and Posttests in the Experimental
and Control Groups with Respect to Gender

Group (-}en N X s sd t P
Attitude Pretest 29 3,24 0,31 28 734 0,00
S Male Attitude Posttest 29 4,02 046 o
5 Achievement Pretest 29 10,14 3,85 )8 11.97 0,00
é Achievement Posttest 29 21,24 5,11 ’
= Attitude Pretest 21 3,32 0,54
= Fema - 20 -6,23 0,00
é I Attitude Posttest 21 4,17 0,33
e
H Achievement Posttest 21 11.14 4.17
§ 20 -15.29
Achievement Posttest 21 22.95 2.01
Attitude Pretest 34 3,21 0,61 13 229 0,07
o Male Attitude Posttest 34 3,49 0,44 ’
5 -
5 Achievement Pretest 34 10,59 4,17
§ Achievement Posttest 34 15,94 3,70 33 -3.27 0,00
= Attitude Pretest 17 3,17 0,53 16 0,22 0,82
g Fema Attitude Posttest 17 3.12 0.61
© le Achievement Pretest 17 10,29 4,42 16
. -3,90 0,00
Achievement Posttest 17 14,65 4,07

When Table 6 was examined, it was seen that with respect to gender, between the pretests and posttests of the
experimental and control groups, there was no significant difference between the female and male students’ views in
the experimental group (P<0,05) and that there was a significant difference regarding the achievement scores yet no
significant difference regarding the attitude scores of the female students or regarding the male students in the control

group (P>0,05).

Analysis of Achievement Posttest/‘Remember Me’ Scores of the Experimental Group
Students Attending School A and School B with Respect to Gender

Table 7 Dependent Groups t-Test Results of the Posttest and ‘Remember Me’ Test in the

Experimental Groups with Respect to Gender

Group Gender N X s sd t p
Achievement Posttest 29 21,24 5.1
Male
29 21,45 3,9 28 02 08
Experimental Achievement ‘Remember Me’ ’ ’
Group
Female Achievement Posttest 21 2295 20 20 08 04

“When Table 7 was examined, it was seen that there was no significant difference between the
achievement posttest and achievement ‘Remember Me’ tests in the experimental groups with respect to

gender (P>0,05).
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Analysis of the Pretests/Posttests of the Experimental and Control Group Students
Attending School A and School B with Respect to the schools

Table 8 Dependent Groups t-Test Results of the Pretests and Posttests of the Experimental
and Control Groups with Respect to the schools

School Group N X ss sd t p
Attitude Pretest 25 3.18 041 24 -6.81 0.00
Experimental Group _ Attitude Posttest 25 4.04 049
Achievement Pretest 25 8.32 3.62 24 -13.03 0.00
School A Achievement Posttest 25 21.20 4.74
Attitude Pretest 25 314 0.69 24 -0.83 0.41
Attitude Posttest 25 3.31 0.69

Control Group Achievement Pretest 25 9.84 437 24 -572  0.00

Achievement Posttest 25 14.88 3.46

Attitude Pretest 25 337 042 24 -6.88 0.00

Experimental Group  Attitude Posttest 25 412 0.32
Achievement Pretest 25 1280 295 24 -1495 0.00

School B Achievement Posttest 25 22.72 3.42
Attitude Pretest 26 3.25 046 25 -1.80 0.08

Attitude Posttest 26 3.43 0.31
Control Group Achievement Pretest 26 11.12 4.04 25 -3.95  0.00

Achievement Posttest 26 16.12 4.15

When Table 8 was examined, it was seen that regarding the pretests and posttests of the experimental and
control groups with respect to the schools, there were significant differences between the attitude and achievement
scores of the experimental group (P<0.05) and only in the achievement scores of the control group in School A; in
addition, it was also seen that in School B, there was a significant difference between the attitude and achievement
scores of the experimental group and only in the achievement scores of the control group.

Analysis of the Independent Groups t-Test Results of the Posttest and ‘Remember Me’ Test
of the Experimental and Control Groups with Respect to the schools was examined, it was seen
that there was no significant difference between the achievement posttest and achievement
‘Remember Me’ Test of the experimental and control groups with respect to the two schools
(P>0.05).

Analysis of the Dependent Groups t-Test Results of individual comparison of the Pretest
and Posttest of the Experimental and Control Groups was examined, it was seen that there was a
significant difference between the pretest and posttest scores of the experimental group students
attending the two schools (P<0.05). In addition, the results also revealed a significant difference
regarding the control group students’ achievement scores yet no significant difference regarding
their attitude scores (P>0.05).

Analysis of the Dependent Groups t-Test Results of individual comparison of the Posttest
and ‘Remember Me’ Test of the Experimental and Control Group Students from the Two Schools
was examined, it was seen that there was no significant difference between the posttest and
‘Remember Me’ test of the experimental and control group students from the two schools
(P>0.05). However, the results also revealed a significant difference regarding only the attitude
scores of the students attending the School B in favor of the posttests (P<0.05).

3.3 Material Evaluation

Depending on the positive result obtained at the end of the experimental study regarding
the influence of the instructional materials developed by the researcher on the students’
achievement and on their attitudes towards the lesson, the material evaluation form was used to
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determine the students’ views. The data collected were interpreted with the help of Excel graphic
charts.

Students’ Views about the Evaluation of Instructional Materials Overall Views about the Material

Table 9 Overall Views about the Material

EXPLANATION S Cl;/ gLUE SzND T PERCENTAGE GENERAL
ND
oL SCHOOL SCHooL ~ 2\°SCHOOL  PERCENTAGE

GOOD 15 15 62 60 61

IT WOULD BE 8

MUCH BETTER ! 2 32 30
AVERAGE 2 2 08 08 08

BAD - - - - -
TOTAL 24 25 100 100 100

When Table 9 was examined, it was seen that 61% of the students generally reported positive views about the
material and that the views of 0,8 of the students were in middle. In addition, 30% of the students stated that it would
be better if the deficiencies in the material were overcome.

3.4 The Students and Teachers’ Views About The Constructive Learning Application

In this section, depending on the results of the interview form developed, the students’
views about the constructivist learning application — which constituted the sub-goals of the study
— and about the experimental application in the schools are discussed. In addition, this section
also presents the teachers’ views determined in written form following the presentation in which
the experimental study was introduced.

Students’ Views:

Question 1: What do you think about the material-based trigonometry lesson taught with
the constructivist learning approach? The responses given to the open-ended interview question
can be summarized as follows: It is quite a concrete method that helps remember what has been
learnt. Because it is slow and proof-based, it is reliable. The students’ fear of trigonometry and
mathematics decreases. They can learn by doing and experiencing.

Question 2: Do you think the constructivist learning approach differs from the traditional
method of instruction? The participants’ responses to the open-ended question can be summarized
as follows: Certainly, a difference exists between the two instructional methods. | found the
constructivist learning approach more concrete. The constructivist learning approach is quite
good since we learn via figures, yet this is not possible with the traditional method of instruction..

Question 3: Which learning approach (traditional/constructivist) do you think would
increase our achievement? The participants’ responses to the open-ended question can be
summarized as follows:

It should be practical and student-centered. The constructivist education increases
achievement. Visual information is easily memorable. To me, the constructivist method is better.
The other method makes us stressed. Visual information is memorable.

Question 4: Do you have anything to say about this subject? The participants’ responses to
the open-ended question can be summarized as follows:
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We saw the difference between the two methods in trigonometry. It will be better if the
other lesson units are taught in the same way. All my friends can see the difference

The students’ views support the results of a study carried out by Altun (2006) and those of
another one conducted by Gémleksiz, Bulut and Kan (2005).

TEACHERS’ VIEWS

Advantages of the Application: The application was student-centered. It made
trigonometry more understandable. It helped learn by doing and made learning more permanent.
It helped avoid memorizing in mathematics and teach via more visual activities. It proved that
trigonometry is not a frightening subject. Scientifically, the application can be considered as a
guide for such studies. It increased productivity. It encouraged similar studies to make other
branches of mathematics understandable.

Disadvantages of the Application:
The application required a long time and caused delays in the program.

Suggestions: In order to develop the method more, it should be supported with the
computer, and teachers appropriate to such applications should be trained.

4. DISCUSSION AND CONCLUSION

In this section, in the experimental study, the findings obtained from the mathematics
attitude scale, the trigonometry achievement tests and from the material evaluation and interview
form were comparatively evaluated. Besides these evaluations, the teachers and students’ views
were also taken into consideration while drawing conclusions. Based on the results obtained in
the present study, related suggestions were put forward.

In the two schools where the study was carried out, the experimental and control group
students’ grades in the course of mathematics in the first academic year and their end-of-year
average grades were examined. Depending on these data, before the application, the experimental
and control groups from the two schools were evaluated individually and as a whole. As a result,
they were found to have similar achievement levels. Prior to the experimental study, the
achievement test covering the basic trigonometry subjects and the math attitude scale were
applied to the experimental and control groups in the two schools. When the groups were
evaluated individually and as a whole, it was seen that the results obtained revealed no significant
difference between the pretests of the experimental and control groups (P>0.05) (Table 1). Thus it
can be stated that the experimental and control groups had similar achievement levels and
attitudes before the application. This supports the finding obtained from the mean scores of the
experimental and control group students’ math grades and end-of-year grades in the first
academic term in the two schools.

In the two schools, the constructivist learning approach was applied in the experimental
groups, and the traditional method of instruction was applied in the control groups. In order to
obtain productive results in the study, the researcher himself taught lessons for four weeks. At the
end of these lessons, in order to reveal whether there was a change in the experimental and
control group students’ math achievement and attitudes towards math, an achievement test and an
attitude scale were applied. The results obtained demonstrated that there was a significant
difference between the attitudes and achievement levels of the experimental group students in
favor of the posttests (P<0.05). It could be stated that this situation was influential on the
experimental groups of the constructivist learning approach and that there were positive changes
in their attitudes towards mathematics. It was also revealed that in the control group, there was a
significant difference in the students’ achievement but no difference in their attitudes. It was
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thought that the traditional method of instruction did not cause any change in the students’
attitudes towards mathematics; in other words, the students’ attitudes towards mathematics
remained the same. In addition, their level of achievement was lower than that of the
experimental group As a result of this application, it could be stated that generally, the
constructivist learning approach was more influential on students’ attitudes towards mathematics
and on their learning trigonometry when compared to the traditional method of instruction. This
finding is similar to the findings of other studies carried out by Dikkarten and Uyangdr (2007)
and those of another study conducted by Erdogan and Sagan (2002). The results presented in
Table 2 could be said to be due to the trigonometry lessons taught via the constructivist learning
approach. It could also be stated that there are a number of lesson units to be taught via the
constructivist learning approach in secondary education and that researchers are expected to carry
out new studies.

The posttests examined to reveal the differences between the experimental and control
group students’ achievement posttests and their post attitudes towards mathematics demonstrated
that there was a significant difference in favor of the experimental group students with respect to
their attitudes and achievement (P<0.05) (Table 3). This finding revealed that at the end of the
research process, the experimental group students were positively influenced by the constructivist
learning approach in terms of their achievement and attitudes and that although the traditional
method of instruction slightly increased the control group students’ achievement, the method did
not influence these students’ attitudes towards mathematics.

One month after the experimental study, in order to determine how permanent the students’
levels of achievement and attitude were, the achievement scale was applied again to the same
groups. When the experimental and control groups’ achievement posttests and ‘Remember Me’
tests were examined, it was seen that there was no significant difference between the
experimental and control groups’ achievement levels. Depending on this finding, it could be
stated that in the experimental and control groups, the students maintained their levels following
the experiment and that the experimental group students were better with respect to the
permanence of what they had learnt during the lessons (Table 4). When the posttests of the
experimental and control groups were independently compared with respect to gender, it could be
stated that no significant difference occurred in terms of achievement and attitude and that the
students in the experimental and control groups were similar in terms of their achievement and
attitude following the experiment (Table 5). In general, the female students were found to be
successful. In addition, this finding also supports that of another study which reported “the
achievement level increases in parallel to the education level” (Ubuz, 1999).

When the experimental and control group students’ achievement pretests posttests and their
math attitude pretests/posttests were compared with respect to gender, it was seen that there was a
significant difference in the experimental and control group students’ achievement with respect to
gender (P<0.05) yet no significant difference in their attitudes towards mathematics (p>0.05)
(Table 6). In the experimental groups, with respect to their achievement and attitudes towards
mathematics, the female and male students were influenced positively by the trigonometry
lessons taught via the constructivist learning approach; on the other hand, it was found out in the
control groups that there was a significant difference between the male and female students’
achievement in favor of the posttests and that no significant difference occurred in their attitudes
towards mathematics (p>0.05). It was seen that the traditional method of instruction applied in the
control groups increased the female and male students’ achievement but did not cause any change
in their attitudes towards mathematics. With respect to gender, it could be stated that the
experimental and control group students’ achievement was significant in favor of the
experimental group and that the constructivist learning approach was more successful than the
traditional method of instruction in terms of gender. This finding is similar to the finding of
another study reported in related literature (Baki and Ozpinar, 2007). When the experimental and
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control group students’ achievement pretests/posttests and their math attitude pretests/posttests
were compared with respect to the schools, it was revealed that there was a significant difference
regarding the experimental group students’ achievement and math attitude in School A (P<0.05).
As for the control group students, there was a significant difference regarding their achievement
(P<0.05) yet no significant difference regarding their attitudes towards mathematics (P>0.05). In
this respect, it could be stated that in the experimental and control groups in the two schools, the
students’ achievement increased and that positive changes were revealed only in the experimental
group regarding the students’ attitudes towards mathematics. This result could be said to result
from the constructivist learning approach applied. When the permanence of achievement and
related differences were compared by examining the experimental and control group students’
achievement posttests/achievement ‘Remember Me’ tests with respect to the schools, no
significant difference were found regarding the experimental and control group students attending
School A and School B. Based on this result, it could be stated that the students generally
maintained their level of knowledge they acquired (Table 7).

The experimental and control group students’ achievement pretests/posttests and math
attitude pretests/posttests revealed that with respect to the schools, there was a significant
difference regarding School A/School B (P<0.05) and that in the control group, there was a
significant difference in the achievement pretests/posttests regarding School A/School B
(P<0.05); on the other hand, it was also found out that no significant difference was found
between the attitudes towards mathematics. Depending on this result, it could be stated that
whichever method of instruction is applied, achievement increases; however, it could also be
stated that the increase in achievement is more in the experimental groups and that the
experimental group students were more successful with respect to their attitudes towards
mathematics (Table 8). When the experimental and control group students’ achievement
posttests/’Remember Me’ tests were compared separately for the two schools, it was seen that no
significant difference occurred regarding the experimental group students’ achievement
posttests/’Remember Me’ tests in School A/School B (p>0.05) and that the control group
students’ achievement decreased. Based on this result, it could be stated that the students failed to
maintain their achievement levels and the permanence of their knowledge

When the experimental and control group students’ achievement pretests/posttests and their
math attitude pretests/posttests were compared separately for the two schools with respect to
gender, it was revealed that there was a significant difference for the experimental group students
attending High School/School B in favor of their achievement and math attitude posttests. It was
also found out that there was a significant difference regarding the control group students’
achievement in High School A/School B in favor of the posttests yet no significant difference
regarding their attitudes towards mathematics. The fact that male and female students had similar
levels of achievement and similar attitudes towards mathematics is consistent with the results
presented in Table 5. The comparison of the experimental and control group students’
posttests/’Remember Me’ tests separately for the two schools revealed that there was no
significant difference between the experimental and control groups (P>0.05). In this respect, it
was seen that in the two schools, the experimental groups demonstrated similar attitudes and
achievement, and so did the control groups .This result does not support the common belief that
private schools are more successful.

In the experimental study, the instructional material evaluation form applied to examine the
influence of the instructional material on the teaching environment revealed that about 90% of the
students approved the instructional material as 61% of them reported positive views about the
material and 30% of them said it would be better if the deficiencies were corrected. This result
showed that the material was user-friendly. This result is similar to the results of a study carried
out by Ardahan and Ersoy/Aslan and Ardahan (2003) as well as consistent with those of other
studies (Olkun and Altun, 2003; Durmus and Yaman, 2006; Erkan, 2006; and Kayahan, 2006).
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According to the evaluation of the teachers and students’ views about the experimental
study, a majority of the students in the experimental group and the teachers considered the
constructivist learning method as successful and found it necessary to apply this method to other
lesson units in mathematics, to revise the curricula and the exam system in a way appropriate to
this method as in elementary school education and to train teachers according to this system.
Based on the present findings obtained as a result of the analyses of the data with respect to
gender, schools (School A and School B) and groups (experimental and control) — which
constituted the purpose of the study -, it is understood that the constructivist learning approach
applied in trigonometry is more influential on increasing students’ achievement in trigonometry,
on maintaining the permanence of what has been learnt and on developing positive attitudes
towards mathematics than traditional methods. Depending on the results of the present
experimental study, the following suggestions could be put forward;

The national education policies should be revised in a way appropriate to the constructivist
learning approach in secondary school education. In this respect, the curricula should be renewed
considering practical aspects. Teacher candidates should be trained appropriately to the
constructivist learning approach. Teacher-training institutions should be equipped with necessary
materials and applications. Material-supported learning should be encouraged, and related
applications should be controlled. The Provincial Directorate for National Education Tools should
be recreated in towns, and teachers should be guided for material development and use. The
Research and Development Directorate of the Ministry of National Education should give priority
to practical studies and projects together with the constructivist learning approach in teaching
secondary school courses. The number of studies on in-service training should be increased; for
this purpose, local in-service training institutions should be established, and higher education
institutions should be actively involved in these institutions. Since it takes more time to teach the
lessons via the student-centered constructivist learning approach, some of the subjects included in
the high school curriculum should be transferred to high education. Centrally-executed exams
should be rearranged as appropriate to the constructivist learning approach. In order to teach the
lessons in a way appropriate to the real life situations, the use of technologies, materials and
calculators necessary for the lessons should be allowed.
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Genisletilmis Ozet

Bilimsel ve teknolojik alanda meydana gelen ilerlemeler toplumlarin hem yapisini hem de egitim
sistemlerini etkilemektedir. Bilgiyi sadece kullanan degil, bilgiyi iireten bireylerin yetistirilmesinin énem
kazandig1 giliniimiizde, fen ve matematik egitimcilerine daha biiyiilk sorumluluklar diigmektedir
(Akkoyunlu, 1996). Ulkemizdeki egitim sistemi incelendiginde cogunlukla ice doniik kapali bir simf
ortami; bir 6gretmen ile bir gurup 6grenci, ders kitabi, sira ve yazi tahtasindan olusan geleneksel bir yapiyla
karsilagilmaktadir (Bagaran, 1993). Yapilandirmact 6grenme yaklasimi ile yapilan 6gretim 6grencinin
matematik bagar1 diizeyini geleneksel 6gretime gore daha fazla arttirmaktadir (Erdogan ve Sagan, 2002).
Kisaca matematik &gretiminde materyal “problem ¢6zme” diisiincesinden “problemi ortaya ¢ikarma”
diisiincesine gecisi saglayan ¢ok giiclii bir 6gretim aracidir (Abromocivh, 1997). Tiirk ve Ingiliz egitim
sistemlerinin karsilastirilmasindan matematik egitiminde trigonometri konusunun ihmal edildigi sonucuna
vartlmistir (Delice, 2003). Milimetrik kagit {izerinde acilarin siniis, kosiniis degerlerinin bulunup,
trigonometrik cetvel haline doniistiiriilebilir (Altun, 2005 ). Olusturmact 6grenme yaklagiminin grencilere
kendi bildiklerini uygulama ve yeni bilgileri 6grenme firsati vermektedir (Rauff ve James, 1994 ) .
Yapilandirmaci 6grenme yaklagiminin grencinin bilgiyi igsellestirmesine ve yeni bilgilere doniistiirmesine
yardim eder (Halloway, 1999). Trigonometride temel kavramlarin dgrenilmesinde en biiyiik giicliiklerden
biri; 6grencinin trigonometrik kavramlari zihninde canlandirma yerine ezberlemeye meyilli olmasidir. Buna
da uygulanan simav sisteminin de biiyiik pay1 vardir (Inan, 2006). Bu arastirmanin amaci; Biri devlet digeri
de ozel lise olmak iizere, her lisede biri deney, digeri de kontrol grubunda, trigonometrinin girig iinitesi olan
trigonometrik temel kavramlari, deney grubunda yapilandirmaci 6grenme yaklagimiyla kontrol grubunda
ise gelencksel 6gretim yontemi ile islenmesi sonucunda gruplarin basart ve tutumlar arasindaki farklarin
istatistiksel agidan anlamli olup olmadigini arastirmaktir Alt amag¢ olarak deneysel ¢alismada uygulanan
O0gretim materyallerinin 6gretim ortamina etkisi, Ardahan tarafindan gelistirilen materyal degerlendirme
formu ile deneysel galismaya yonelik 6gretmen ve Ogrenci gorislerinin degerlendirilmesi ise miilakat
formu ile gergeklestirilmistir.

Deneysel ¢alisma dncesinde basari testi ile matematige karst tutum 6l¢egi uygulandi. genel olarak ve
okullar ayr1 ayri degerlendirildiginde deney ve kontrol gruplarin 6n testleri arasinda anlamli bir fark
olusmadig1 (P>0.05), (Tablo 1) deney ve kontrol gruplarinin ¢alisma oncesinde denk basari ve benzer
tutum sahip olduklar1 seklinde yorumlanabilir. Calismandan verimli sonu¢ alinmasi amaciyla bizzat
aragtirmact tarafindan dort hafta (haftada 4 saat) ders anlatildi. Bu anlatim sonunda deney ve kontrol
gruplarinin basar1 ve matematige karst tutumlarinda bir degisiklik olup olmadigint 6lgmek amaciyla bir
basari testi ile tutum 6lgegi uygulandi. Deney gruplarinda tutum ve basarilart arasinda son testler lehine
anlamli fark olustugu (P<0.05). Bu durumunda yapisalci 6grenme yaklagiminin deney guruplarinda etkili
oldugu ve matematige karsi tutumlarinda olumlu degisikliklerin meydana geldigi. Kontrol grubunda ise
tutumlarinda anlamh fark olmadig1 fakat basarilar1 arasinda anlamh fark belirlendi. Geleneksel 6gretim
metodunun Ogrencilerin matematige karsi tutumlarinda bir degisiklik yaratmadigi baslangi¢ tutumlarini
korudugu seklinde yorumlanmistir. Bu sonug¢ Dikkarten ve Uyang6r (2007) ile Erdogan ve Sagan (2002)
caligmalar1 paralellik gostermektedir. Bu asamaya kadar tartisilan basar1 ve tutum diizeylerinin kaliciligi
konusunda durumu belirlemek i¢in deney caligmasindan bir ay sonra basari 6lgegi ayni gruplara tekrar
uygulandi. Deney ve kontrol guruplarinda son testler - hatirda tutma testleri arasinda basart bakimindan
incelendiginde deney ve kontrol guruplarinda basarilari arasinda anlamli fark olmadigi, goriilmektedir. Bu
durum deney ve kontrol gruplarinda deney sonrasi diizeylerini koruduklar: bilgilerin kaliciligtr bakimindan
deney gurubunun daha iyi oldugu (0.40>0.31) soylenebilir (Tablo 4). Deney ve kontrol gruplarinda
cinsiyete gore bagimsiz olarak son testleri karsilastirildiginda, basari ve tutum bakimindan anlaml fark
olusturmadigi, bu durumda deney ve kontrol gruplarindaki Ogrencilerin deney sonrasi bagari ve tutum
bakimindan denk olduklar1 sdylenebilir (Tablo 5). Bu sonug¢ genelde kiz 6grencilerin basarili olduklari
goriilmiis ve 6grenim diizeyi ylikseldikce artis gozlenmistir” seklinde dzetlenen (Ubuz, 1999) calismasini
desteklememektedir.

Deney ve kontrol gruplar birlikte cinsiyete gore basart 6n/son ve matematige yonelik tutum 6n/son
testleri karsilastirildiginda; deney ve kontrol gurubu basarida cinsiyete gére anlaml fark, (P<0.05) fakat
matematige yonelik tutumlarinda anlamli fark olmadig (p>0.05) gozlenmektedir (Tablo 6). Bu sonug
(Baki ve Ozpinar 2007) galismasini desteklemektedir. Okullara gore deney ve kontrol gruplarmin basari
on/son ve matematige yonelik tutumlar1 on/son testleri karsilastirildiginda iki okulda deney ve kontrol
gruplarinda 6grencilerin bagarilarii artirdigini fakat matematige yonelik tutumlarinda ise sadece deney
grubunda olumlu degisiklikler meydana geldigi ve bu durumun uygulanan yapilandirmaci &grenme
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yaklagimindan kaynaklandig: diisiiniilebilir. Okullara gore deney ve kontrol gruplarmin basar1 son/ basari
hatirda tutma testlerinin verileri incelenerek basarinin kaliciligr ile farklar karsilastirildiginda 6grencilerin
genellikle 6grendikleri bilgi diizeylerini koruduklarini seklinde yorumlanmistir (Tablo 7).

iki okulun ayr1 ayr1 deney ve kontrol gruplarmin cinsiyete gore basar1 6n/son matematige yonelik
tutum On/son testlerinin karsilastirilmasinda edilen sonucun cinsiyete gore de degismedigi yani deney
gruplarinin genel olarak veya cinsiyete gore yapilandirmaci 6grenme yaklasimi ile basarilarinin artigi,
matematige yonelik tutumlarinda olumlu anlamda degisiklik meydana getirdigi goriilmektedir. iki okulun
ayr1 ayr1 deney ve kontrol gruplarinin son\hatirda tutma testlerinin karsilastirilmasindan; 6zel okullar daha
basarilidir yaygin kanaatini desteklememektedir.

Alt amaglardan olan Deneysel caligmada uygulanan O6gretim materyallerinin 6gretim ortamina
etkisine bakildiginda, 6grencilerin % 61°lik kism1 materyal hakkinda olumlu goriis, % 30’luk kismi da
eksiklikleri giderilirse daha iyi olabilecegini belirtmesi materyallerin % 90 oraninda kabul gordiigiini
gostermektedir. Bu sonu¢ (Ardahan ve (Ersoy / Aslan ve Ardahan, 2003) g¢alismasinin sonuglart ile
benzerlik, (Olkun ve Altun, 2003) , Durmus ve Yaman 2006) , (Erkan, 2006) ve (Kayahan, 2006)
caligmalarini destekler nitelik gostermektedir. Bu deneysel ¢alismanin sonuglarindan hareketle asagidaki
oneriler sunulabilir;

Orta 6gretimde yapilandirmaci 6grenme yaklagimi ile ele alinabilecek daha birgok iinite oldugundan
bu alanda yeni calismalar desteklenmelidir. Milli egitim politikasinin orta dgretimde de yapilandirmact
O0grenme yaklagimina uygun olarak yeniden gbézden gegirilmelidir. Bu cergevede; Ders miifredatlari
uygulamaya doniik olarak yenilenmelidir. Ogretmen adaylar1 yapilandirmaci 6grenme yaklasimina uygun
olarak yetistirilmelidir. Ogretmen yetistiren kurumlar daha donanimli hale getirilmelidir. Materyal destekli
ogrenme tesvik edilmeli uygulamalarda siki bir sekilde denetlenmelidir. i1 Milli Egitim Araclari
Bagkanliklar1 ilgelerde de olmak iizere yeniden ihdas edilerek, Ogretmenlere materyal gelistirme ve
kullanma konusunda rehberlik yapilmalidir. Milli Egitim Bakanlig1 Arastirma ve Gelistirmeyi Destekleme
Bagkanligi orta 6gretim konularmin yapilandirmaci 6grenme yaklagimi ile uygulamaya doniik proje ve
¢aligmalara Oncelik vermelidir. Hizmet i¢i egitim ¢aligmalarinin yayginlastirilmast ve bu gercevede bolge
hizmet i¢i egitim kurumlari ihdas edilmelidir. Bu kurumlarda yiiksekdgretim kurumlar aktif olarak gérev
almalidir. Ogrenci merkezli yapilandirmaci &grenme yaklasim ile ders yapilmasi daha fazla zaman
aldigindan, lise miifredatindaki bazi konularin yiiksekogretime aktarilmalidir. Merkezi sinavlar
yapilandirmact 6grenme yaklagimma uygun olarak yeniden diizenlenmelidir. Derslerin gilinliik hayata
uygun verilerle islenmesi i¢in dersin ve iinitenin ihtiyact kadar teknoloji, materyal ve hesap makinelerin
kullanilmasina izin verilmelidir.
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