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Abstract

The aim of this research is to develop the Analytic Geometry Perception and Attitudes Scale and to examine its
validity and reliability analyses. The sample of study consists of 236 university students from Sakarya University. In
this study construct and concurrent validities, internal consistency, test-retest reliabilities and item analysis of the
scale were examined. As a result of factor analysis for construct validity three factors have emerged which named
“attitude toward analytic geometry”, “self efficacy of analytic geometry” and “requirement for achievement”, consist
of 26 items and account for the 44.4 % of the total variance. The internal consistency reliability coefficients were .79
for attitude toward analytic geometry, .81 for self efficacy of analytic geometry and .77 for requirement for
achievement. Findings also demonstrated that item-total correlations ranged from .35 to .75. Test-retest reliability
coefficient was found .85 for scale. According to these findings the Analytic Geometry Perception and Attitudes
Scale can be named as a valid and reliable instrument that could be used in the field of education.
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1. Introduction

There have been few studies which address Analytic Geometry lesson in different perspectives. For
example, Erus (2007) investigated whether the instruction based on critical thinking is effective on student
achievement in Analytic Geometry lesson. The researcher used a scale consisting of 35 items about the
chapter called as “Analytic Examining of Lines”. The scale was developed by the searcher. According to
the results of this study, it was found that there was a significant difference between the cognitive domain
of the experimental and control group in terms of comprehension and application level in analytic
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geometry lesson. However, it is not related to all concepts of Analytic geometry. It does not give general
picture of students’ attitudes toward Analytic geometry or self efficacy of them.

Yemen (2009) investigated the effects of technology based instruction on the achievement of the 8th
grade students and on the attitude of 8th grade students toward Analytic Geometry lesson. The researcher
used “Analytic Geometry Achievement Test” and “Attitudes Toward Analytic Geometry Scale”. The
former one was developed by the researcher. It was related to the concept of inequality. The latter one was
developed by Baykul (2000). These instruments do not sufficient to give an opinion about students’ self
efficacy, attitudes or perceptions. Therefore, an alternative instrument measuring these variables with
improved validity is necessary.

Ozerdem (2007) conducted a study to determine the misconceptions regarding analytic geometry. The
researcher developed the scale at the light of the aims of the Analytic Geometry I and Analytic Geometry
II. There are 14 positive items and 16 negative items in this scale.. After developing the scale, the
researcher gave this scale in the beginning of the term and at the end of the term to investigate whether
there is a significant difference between the attitudes of pre-service secondary mathematics teachers. The
researcher conducted t test analysis and found the p-value as p=.00. That is, according to the results of
this study, there is a significant difference between the pre-service secondary mathematics teachers’
attitudes obtained in the beginning of the instruction and at the end of the instruction. The comprehensive
scale about perceptions, self efficacy and attitudes toward analytic geometry is needed since this scale
includes only the objectives of the Analytic Geometry I.

In conclusion, achievement of the individuals may depend on the perceptions, self efficacy and
attitudes toward the lessons they took. Analytic geometry is one of these lessons. Also, the individuals’
knowledge obtained in the previous course may affect their attitudes (Ozerdem, 2007). Thus, the purpose
of this study is to develop a scale about analytic geometry which reflects university students’ perceptions,
self-efficacy and attitudes toward analytic geometry.

2. Method

Descriptive survey method was conducted. Biiyiikoztiirk (2007) stated that the researches which use
this method are conducted to get idea of the people about specific topic, attitude of the individuals. Also,
it was conducted to represent the events, institutes or objects. In addition, it is used when it is required to
reach most people in a short time. The purpose of this study is to develop the scale which can be used to
measure perception, self efficacy and attitudes of the university students who take Analytic Geometry.

2.1. Population and Sample
236 university students who are enrolling elementary mathematics education department and
mathematics department were chosen as sample of this study. Random sampling method was used.

Qualitative data were given in Table 1.

Table 1. Distribution of the Sample

Gender Level
Female Male 2 3 4
Education Faculty (Ele. Math.Educ.) 36 80 3 65 48
Art-Science Faculty (Math.Depart.) 28 92 56 52 12

Total 64 172 59 117 60
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2.2. Process

Data was collected from the university students. Demographic information were collected by the
researchers by means of information form in spring term of the 2011-2012 academic year.

Before preparation phase of this scale, comprehensive literature research was done. After this, it was
tried to establish theoretical structure of this scale. The written forms which were given the university
students enrolling in elementary mathematics education and mathematics department were analyzed to get
the ideas of them about Analytic Geometry. Then, the opinions of the students about perception and
attitudes toward this lesson were converted to the items which can be suitable to this scale. In order to
make this scale be comprehensive, it was noticed that there are sufficient items. Thus, 46 items were
included in the first form of this scale.

These 46 items were controlled in terms of understandability, suitability by 3 Mathematics educators, 1
Turkish educator who are experts. Five-likert scale was used (“1” strongly disagree, “2” disagree, “3”
neutral, “4” agree and “5” as strongly agree). Reliability and validity analysis were conducted.

Exploratory factor analysis and confirmatory factor analysis were conducted to determine structure
validity of the scale. Exploratory factor analysis (EFA) is conducted to determine whether the scale is
divided into different factors. The items which are loaded in the same factor are given the name. Also,
factor analysis is conducted to determine whether the scale has one factor loading (Balci, 1995). If the
factor loading has the high value, the variable can belong to this factor. It can be sufficient if the
percentage of the variance is higher than 30% (Biiyiikoztiirk, 2007). Confirmatory factor analysis (CFA)
is conducted to determine to what degree the factors which were formed based on theoretical frame are
suitable to the real values.

Several conformity indexes used to determine the efficiency of the model which were tested in CFA
(Biiytikoztiirk, 2007). Chi-Square Goodness, Comparative Fit Index(CFI), Normed Fit Index (NFI),
Relative Fit Index (RFI), Incremental Fit Index (IFT), Root Mean Square Residuals (RMR), Root Mean
Square Error of Approximation (RMSEA) conformity indexes were used. The criteria GFI, CFI, NFI, RFI
and IFI >.90, RMSEA and RMR < .05 were used (Hu & Bentler, 1999). SPSS 13 and LISREL 8.7
programs were used for reliability and validity.

3. Findings and Interpretation
3.1. Structure Validity

In order to understand whether the items in the scale are suitable for factor analysis, Kaiser Mayer
Olkin = .80 and Barlett’s Tests of Sphericity (Ki Square= 4033,3 p<.001) were conducted. According to
these tests, the items are appropriate for factor analysis.

Principal component analysis was conducted for factor analysis of the scale. Several criteria were
noticed to diminish the items which do not measure the same structure. Firstly, the factor loadings should
be .45 or higher than this value. Secondly, items should have one factor with high factor loading. Thirdly,
if they have two factors with high factor loading, the difference should be at least .10. Lastly, the value of
the variance which are determined by these items should be high (Biiytikoztiirk, 2007).

The number of maximum factor was analyzed for 46 items. It was determined that the items were
loaded in 13 factor. However, the results of the principal component method analysis and oblique rotated
factor analysis were restricted to obtain 3-factor structure. The reason for using such rotation, there is a
relationship among these three factors (Tabachnick & Fidell, 1996). At the end of these processes, 20
items which have under the value of .45 as a factor loading were deleted. Also, 3-factor structure which
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explains 44,4% of the total variance was originated .According to the results of these analysis, the factor
loadings of these 26 items were given in Table 2.

Table 2. The Factor Loading of Self Efficacy and Attitude Toward Analytic Geometry Scale (Rotated Principal Component

Analysis)
Item Number Common Factor Loadings
Factor Variance 1 2 3

Item 12 552 .691
Item 13 .561 .685

Item 19 AT7S .674

Item 17 .542 .658

Item 20 436 .638

Item 16 498 .629

Item 22 384 .597

Item 15 .501 .580

Item 4 326 575

Item 21 356 .534

Item 46 342 .532

Item 7 .296 485

Item 11 264 474

Item 14 255 468

Item 36 .526 .694

Item 37 443 .616

Item 45 427 .604

Item 34 419 .595

Item 28 462 .528

Item 26 285 469

Item 43 .652 736
Item 42 611 720
Item 41 .637 .696
Item 44 .564 .695
Item 32 228 532
Item 40 ASS .530

Level of explanation of Eigen Value Variance
% 24.71 % 8.58 % 11.13

Self Efficacy and Attitude Toward Analytic Geometry Scale has three factors. The first factor "attitude
toward analytic geometry”, the second factor “self efficacy of analytic geometry” and the third factor
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“requirement for achievement” explain 24.71%, 8.58%, and 11.13% of the total variance, respectively.
According to the results of the principal component analysis, the three factors which have value 1 as an
eigenvalue explain 44.4% of the total variance (Table 1).According to test development studies in
behavioral science, it is accepted that the ratio of variance is higher than 30% (Biiytikoztiirk, 2007).

It was found that the correlation value is changing from -.34 to .21 among the subdimensions of
Analytic Geometry Scale. (Table 3).

Table 3. Mean and Standard Deviations of Sub-factors of Self Efficacy and Attitude Toward Analytic Geometry Scale and
Correlation among Factors

Correlation
Factor Number ¥ Ss Fl " m
F1 39.67 9.546 - -344%% D34
F2 18.58 4290 -.344%** - 453%*
F3 24.08 3.816 -234%*  453%* -
Total 82.13  9.021  .708**  .304** . 278**
** p< 01

It was found that Ki-square value is (x2=567.00, sd=290, p=0.00).Also, the value of fit indexes are
RMSEA=.064, NFI=91, CFI=.93 IFI=.96, RFI=.94, GFI=.87, AGFI=.93 and SRMR=.068.These values
showed that the model is consistent. Factor loadings about model were given Figure 1.

Figurel. Path Diagram and Factor Loading about Scale of Self Efficacy and Attitude toward Analytic Geometry
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3.2.Investigating for Reliability of the Scale

3.2.1.Item Analysis

It was noticed to 27%-lower and upper group comparison and item total correlation value for
discrimination of items of Scale of Self Efficacy and Attitude toward Analytic Geometry. Item-total
correlation value explains the relation between the scores obtained in items and the total scores
(Biiyiikoztiirk, 2007).In other words, it shows that the items in the scale represent the similar things. Thus,
positive and high item-total correlation value is expected (Fraenkel & Wallen, 2000).

Revised item-total correlation value was ranged from .35 to .75. Also, t value ( sd=128) about the
difference between the values of 27%-lower and upper group is ranged from -46.361 (p<.001) to -13.715
(p<.001).The findings were given Table 4.

Table 4. Corrected Item-Total Correlation Value of Scale Self Efficacy and Attitude Toward Analytic Geometry Scale and
Unrelated T-Test Results between Lower 27% Group and Upper 27% Group Values.

t

FACTOR NAME Item Number Corrected Item Total Correlation (upper%27-lower%27)
Item4 541 -32.203
Item7 .626 -28.212
Item11 724 -13.715
Item12 442 -25.034
Item13 419 -34.849
1. Factor Item14 .350 -45.074
attitude toward analytic Iteml15 429 -26.789
geometry Item16 425 -18.601
Item17 467 -35.322
Item19 428 -15.934
Item20 .584 -21.623
Item21 513 -29.231
Item22 .625 -33.573
Item46 472 -24.829
Item26 .532 -46.361
2 Factor Item28 487 -37.111
self efficacy of analytic Item34 .625 -31.523
geometry Item36 492 -36.759
Item37 .620 -28.314
Item45 516 -20.281
Item32 .644 -41.961
Item40 750 -33.731
3. Factor Item41 .539 -27.953
requirement for achievement Item42 475 -19.751
Item43 451 -22.453

Item44 .678 -27.163

25
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3.2.2.Findings about Reliability
The Cronbach alpha value is .80. It was found that internal consistency value for factor “attitude

toward analytic geometry” is .79, for factor “self efficacy of analytic geometry” .81 and for factor
“requirement for achievement” .77 (Table 5).

Table 5. Cronbach Alpha Coefficients of Self Efficacy and Attitude Toward Analytic Geometry Scale

Factors r
Factor 1 .79
Factor 2 .81
Factor 3 7
Total .80

According to the results of split half analysis, the Spearman Brown coefficient is .78 (Table 6).

Table 6.Split Half Reliability Analysis Results of Self Efficacy and Attitude Toward Analytic Geometry Scale

Split Half Correlation 74
Equal Split Half Spearman Brown

Reliability Coefficient 86
First Half Cronbach Alfa .86
Second Half Cronbach Alfa 71
Guttman Split-Half Reliability Coefficient 79

After the first administration of the scale, it was administered to 75 university students to determine
test-retest reliability coefficient value. Then, it was found that the correlation value between these two
administrations is .85.

3.3. Answering and Scoring of Self Efficacy and Attitude Toward Analytic Geometry Scale

In the Analytic Geometry Scale which was developed to measure perception and attitude of the
students to Analytic Geometry, 5-likert scale was used. That is, "1" is referred as "strongly disagree", "2"
is referred as "disagree", "3" is referred as "neutral", "4" is referred as "agree" and "5" is referred as
"strongly agree". There are 26 items in this scale. The lowest score can be 26 point; on the other hand, 130
point can be as a highest score. The lowest score can be 14 and the highest score can be 70 for the
subfactor “attitude toward analytic geometry”, the lowest score 6 and the highest score 30 can be for the
factors “self efficacy of analytic geometry.” and “requirement of achievement.”

While evaluating the scale scores of the students, the scores obtained from sub-factors are divided
by the possible score and then this ratio is converted to the percentage. After that, these percentages are
ranged from the highest to lowest to determine which area is more dominant.

4. Discussion

The purpose of this study is to develop the scale which can be used to measure perception, self efficacy
and attitudes of the university students who take Analytic Geometry by establishing reliability and validity
of the this scale . The sample of this study is sufficient enough. According to the result of this study, it
was proved that Self Efficacy and Attitude Toward Analytic Geometry Scale had sufficient reliability and
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validity value. Conformity and exploratory factor analysis were conducted to determine factor structure of
the scale. It was found that this scale has three factor loadings. “attitude toward analytic geometry.”,* self
efficacy of analytic geometry.”, and “requirement of achievement” were given as name of these factors.
These items have high factor loading in their factor but low factor value in the other factors. That shows
the independence of these factors which is very important.

It was seen that item-total correlation value is ranged from .35 to .75. T-test results which were
conducted among 27%-lower and upper group showed that there is significant difference among all items
and subscale.

It was found that internal consistency value for factor “attitude toward analytic geometry” is .79, for
factor “self efficacy of analytic geometry” .81 and for factor “requirement of achievement” .77.This
proves that internal consistency value of the scale is high. Depending on the results of test-retest reliability
analysis, the correlation value is .85 between two administrations. That is, the scale measures the same
structure.

All findings showed that this scale is valid to determine the self efficacy and attitudes of the students
toward Analytic Geometry. If this scale is used for other studies, it will contribute the power of its
assessment. However, there is a limitation. To be more precise, this study is restricted to Sakarya
University. Thus, it will be necessary to establish reliability and validity for other students in different
school, university, etc.
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