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Abstract

This study examined the psychometric properties of three verbal forms with varying midpoint labels and
one with end anchored. For this purpose, data were collected from 377 university students using four
different scale forms measuring the same feature, which consisted of the same items with different attitude
labels. This study used a 14-item short form of the Mathematical Attitude Scale, which has a unidimensional
structure. The data were tested for validity, reliability, and measurement invariance. The results indicated
that the explained variance rates of the four forms were close and that the forms had the same and high
level of reliability. According to the Confirmatory Factor Analysis results, Form 1 with the mid-point label
“I have no idea” was in better compliance with the data. Finally, the forms only provided structural
invariance. The lack of metric invariance shows that item factor loadings differ across forms. Based on this
result, it can be said that individuals perceive different attitude labels in the same category and different
types of scales in different ways. Within the scope of these findings, researchers can repeat similar studies
based on generalizability theory and/or item response theory to put empirical evidence in the field.
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Summated rating is a frequently used technique for measuring psychological
characteristics such as personality and attitude. This approach is commonly referred
to as the Likert method (Anastasi, 1982). In Likert-type scales, the respondent reports
the degree of agreement or disagreement with the attitude item covered by each
statement in the scale (Tezbagaran, 2008). Seashore and Katz (1982) stated that the
Likert technique is seemingly easy but quite complex in practice. This technique
enables the preparation and response of attitude statements. The complexity of the
technique lies in obtaining a one-dimensional scale, exploring the dimensionality of
attitudes, and using item correlation, factorial, and multidimensional analysis
procedures to evaluate the structural and causal relationships between the measured
variables (Seashore & Katz, 1982). The formats of attitude labels, which are
frequently used in Likert-type scales, are divided into three categories: verbal, end-
anchored, and numerical. Verbal scales involve labeling all scale points with a verbal
statement. The end-anchored scales’ first and last scale points have a verbal label, and
the rest are numerical. In numerical scales, all scale points have a numerical value,
and sometimes, these scale points can be named with specific percentage labels (0%
of the time, 25% of the time, etc.) (Newstead & Arnold, 1989).

In general, there are five categories ranging from Strongly Agree (5) to Strongly
Disagree (1) on Likert-type scales (Jamieson, 2004). Although the verbal scales of
five-point Likert-type scales are listed as Strongly disagree, Disagree, Undecided,
Agree, and Strongly agree, there is not much information in the literature about how
this order and labels ought to be. For instance, Robie et al. (2022) stated that
measurement invariance, scale mean, and respondent response do not change much
when categories are ordered differently. Similarly, although some studies offering the
option "I do not know" in terms of representing the respondent’s lack of knowledge
(Payne, 1950; Vaillancourt, 1973), it is not possible to say that this option strengthens
reliability (Krosnick & Presser, 2010). Therefore, researchers decide the order of scale
categories and labels based on their knowledge and experience during the scale
development stage. In addition to the order of options and labels, the expression "'l am
undecided" is mainly used in studies as the mid-point of the scale (Kagitgibasi, 2010).
The mid-point is labeled as "Neither agree nor disagree" in some studies (Gegez,
2010; Kurtulug, 2006; Yiikselen, 2003), whereas it is labeled as "I have no idea" in
others (Nakip, 2006). It is a requirement that the labels at the scale points be clear and
understandable for the scale to be highly reliable. If there are ambiguous statements
on the labels, the validity and reliability of the scale may be compromised (Krosnick
& Presser, 2010).

There is no consensus in the literature regarding whether the degrees of attitude
labels are similar, whether there are differences between them in terms of language
(semantics), or whether these expressions should be understood as synonymous by
individuals or not. From the past to the present, various debates have come to the fore,
especially about what the mid-point indicates. According to Basar (2021), expressions
such as "I am undecided, I have no idea, I cannot say anything” indicate a situation,
not a middle level or trend; therefore, it may be wrong to use such expressions on
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scale applications. Instead of these expressions, Bagar (2021) states that labels such
as "I am impartial”, "'l am neutral”, or "l agree at a moderate level" should be used to
indicate agreement or disagreement. However, according to the literature, Likert
(1967) and Bogardus (1967) excluded the word "Undecided" in the midpoint in their
later studies, and Thurstone (1967) and Allen & Kenney (1967) used the word
"Neutral" for the middle option (as cited in Basar, 2021, p.3). Tezbasaran (2008) and
Turgut and Baykul (1992) also stated that they used the word "Undecided" to mean "I
am in the middle, I am impartial, I am neutral, I have no idea". According to Basar
(2021), “Neutral” carries the meaning of impartial and indicates a decision: “I have
made my decision: I am not on one side, I am in the middle”. However, “I am
undecided” does not indicate a decision. It shows that “I do not have a decision” when
the researcher asks what the decision is. Those who do not make a decision cannot be
assigned a score indicating the degree of decision (Basar, 2021). Bora Semiz and
Altunisik (2016) stated that "Undecided", and "Neither agree nor disagree" labels can
be used for the mid-point, but the statement "I have no idea" does not indicate a place
in the attitude for the mid-point of the scale, so it would not be appropriate for the
midpoint. Moreover, another study has shown that the respondents might also turn to
the center, to the midpoint option used in the sense of "Neutral", due to the bias toward
the center and the desire to be liked socially (Nadler et al., 2015).

Differences in scale labels can result in differences in the total score obtained
from the scales, the reliability and validity of the scales, and the variability in scale
responses (Newstead & Arnold, 1989). According to the study conducted by Dixon et
al. (1984), the scores obtained from the verbal and end-anchored Likert-type scales
did not show a significant difference according to the labels. Similarly, in their studies
comparing different label formats of Likert-type scales, Finn (1972) and Wyatt &
Meyers (1987) found that label definitions did not reveal a significant difference in
scale scores and that the reliability of scales with different labels was similar. On the
other hand, Jacko and Huck (1974), in contrast to these studies, found that end-
anchored scales had lower mean scores than verbal and numerical scales. Similarly,
Krosnick and Berent (1993) and Weng (2004) stated that the reliability of end-
anchored scales were lower than that of verbal scales. Considering the studies
conducted on numerical scales, Blumberg et al. (1966) revealed no difference between
end-anchored and numerical scales. Peters and McCormick (1966) showed that verbal
scales had higher reliability than numerical scales (as cited in Newstead & Arnold,
1989, p.35). On the other hand, Newstead and Arnold (1989) stated that numerical
scales had a higher mean score than end-anchored scales, but there was no significant
difference in mean scores between verbal and end-anchored scales.

In the literature, Likert-type scales have been compared in terms of reliability,
primarily based on the number of categories in the scales. In some studies, reliability
increases as the number of categories increases (Alwin, 1992; Bandalos & Enders,
1996; Hartley & MacLean, 2006; Kili¢, Uysal, & Kalkan, 2021; Lee et al., 2002;
Simms et al., 2019). On the other hand, another study has shown that the reliability
does not show a significant difference depending on the number of response
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categories and that the five categories give the optimal reliability (Finn, 1972). In
addition, in some studies, higher reliability has been obtained with the forced-choice
scale (Bendig, 1954), while some scholars have stated that adding a midpoint to the
scale would strengthen reliability (O’Muircheartaigh et al., 2000). In summary, a
limited number of studies have examined the validity and reliability of end-anchored
scales and verbal scales with different attitude labels, and these studies have not
yielded consistent results. The level of measurement invariance of scales with the
same purpose, consisting of the same scale items but with different labels, has not
been extensively studied in the literature.

Measurement invariance means that groups at the same level in the measured
feature have the same raw score from the measurement tool or that individuals in
different groups perceive and interpret the scale items similarly (Bryne & Watkins,
2003). According to Gregorich (2006), four hierarchical invariance types are
mentioned in measurement invariance. The first is structural invariance. In structural
invariance, the equality of the scale’s factor structure in groups is tested. Metric
(weak) invariance can be tested on the condition that structural invariance is ensured.
In metric invariance, whether or not the groups perceive the scale items similarly is
checked. Failure to provide metric invariance indicates that item factor loads are not
equal in the groups. Therefore, if metric invariance cannot be achieved, comparison
of the scores obtained from the groups may be biased. In the case where metric
invariance is achieved, scalar (strong) invariance is tested. Scalar invariance examines
whether item factor loads and regression constants are equal between the groups or
not. In the case where scalar invariance is reached, strict invariance is considered, and
equality of error variances in groups is tested. The four types of measurement
invariance listed are treated as prerequisites for each other. In this case, the failure in
structural invariance means that other measurement invariances are not achieved.
Therefore, comparing the scores obtained from a measurement tool in which structural
invariance cannot be achieved is biased.

The current study aimed to examine the validity and reliability evidences of the
scale forms (verbal and end anchored five-point Likert-type scales) consisting of the
same items with different category labels with the data obtained from the same student
group, to compare these evidences over the forms, and to what extent the forms
provide measurement invariance. Considering the limited number of research studies
on this topic in the literature, this study can be regarded as important and essential in
presenting empirical evidence for the different uses of category labels in scales. This
research sought answers to the following sub-problems:

1. What are the item factor loads and Cronbach’s alpha reliability coefficients
of scales with different category labels as calculated from the results of
exploratory factor analysis (EFA)?

2. What is the difference between the item factor loads calculated from the EFA
results of scales with different category labels?
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3. What is the relationship between the item factor loads calculated from the
EFA results of scales with different category labels?

4. How do the total scores obtained from scales with different category labels
differ?

5. How do the factor scores obtained from scales with different category labels
differ?

6. What is the difference between the fit indices of scales with different
category labels as calculated from the results of Confirmatory Factor
Analysis?

7. Towhat extent do scales with different category labels provide measurement
invariance?

Method

In this part of the research, the research model, study group, data collection tools,
ethics committee decision, data collection process, and data analysis are included.

Research Model

This research is a descriptive study that examines the validity and reliability of
scale forms consisting of the same items and having different category labels.
Descriptive studies attempt to answer the question “What is...?” (Balci, 2011). In
addition, the research is correlational in terms of revealing the relationship between
item factor loads calculated from different forms. Correlational studies attempt to
reveal the degree of the relationship with the correlation coefficient (Balci, 2011).

Study Group

The study group consists of 377 individuals studying at the undergraduate level
in different universities in Turkiye in the 2020-2021 academic year. The demographic
information about the study group is given in Table 1, below. According to Table 1,
most of the study group involved students from Education Faculties Furthermore,
most students were studying in the second and third year of the university, and the
majority were females.
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Table 1
Demographic Information of the Study Group
Characteristic Category n %
Female 272 72.1
Gender Male 105 27.9
Total 377 100
Education Faculty 346 91.8
Faculty Sports Faculty 25 6.6
Other 6 1.6
Total 377 100
1st Year 57 15.1
Year 2nd Year 138 36.6
3rd Year 161 42.7
4th Year 21 5.6
Total 377 100

Data Collection Tools

The Mathematical Attitudes Scale (MAS) was used as the data collection tool in
the study. MAS, developed by Baykul (1990), is a one-dimensional scale involving
30 items, 15 of which are positive and 15 are negative. The variance rate explained
by one dimension of MAS is 56%, and its reliability coefficient is .96. The lowest
score obtained from the MAS is 30, and the highest score is 150 (as cited in Nartgun,
2002, p.47).

Within the scope of this research, the scale was shortened because it would take
time to apply the four different forms of this 30-item scale to students, and some items
in the scale were not found to be sufficient or were considered to be very specific.
Since the aim of this study was not to make inferences about the scale scores of the
students, the validity and reliability evidences were collected within the scope of the
research, considering the effect of shortening the scale on the construct validity. In
shortening the scale, attention was paid to removing the expressions that directly point
to the thoughts about the Mathematics lesson (for example, Mathematics is among my
favorite subjects), while the items obtained with a high factor load in Nartgun (2002)
remain in the scale. Two more interesting items, believed to measure attitudes toward
mathematics, were added to the shortened scale. These items are “Expressing a
situation mathematically makes me happy.” and “Mathematical discoveries fascinate
me.”. The number of items on the scale applied to the students was 14. Six of them
represent negative thoughts toward mathematics, while eight of them represent
positive thoughts. Four different scale versions were formed by differentiating the
only the category labels. The difference in the category labels of these versions, called
Form 1, Form 2, Form 3 (which are verbal forms), and Form 4 (end anchored form),
is presented in Figure 1, below.

As seen in Figure 1, only the label showing the midpoint was changed in the first
three verbal forms. Form 1 involved the expression “I have no idea”, Form 2 involved
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the expression “I am undecided”, and Form 3 involved the expression “Neither agree
nor disagree” for the midpoint. In addition, Form 4 used an end-anchored scale, whose
beginning and end values are shown with verbal labels, and the remainder consists of
numerical values.

Figure 1
Used Forms
Sample item: Solving Mathematic problems makes me tired.
Form 1 Strongly agree (X)
Agree ()

T have no idea ()
Disagree (]
Strongly disagree ()

Sample item: Solving Mathematic problems makes me tired.

Form 2 Strongly agree (X)
Agree ()
Undecided ()
Disagree ()
Strongly disagree ()

Sample item: Solving Mathematic problems makes me tired.

Form 3 Strongly agree (X)
Agree (
Neither agree nor disagree (
Disagree (
Strongly disagree (

Sample item: Solving Mathematic problems makes me tired.
Form 4
1 2 3 4 5
Strongly disagree ) () ) ) (X) Strongly agree

Ethical Committee Approval

Before the data collection process, the necessary permits were obtained from the
Inonu University Scientific Research and Ethics Committee (Protocol No: 13-19,
Date: 02/07/2021). In addition, participation in the research was based on
volunteerism by requesting verbal consent.

Data Collection Process

The data were collected online at approximately 1-week intervals. The links of
the scale forms were shared with the students, and then the link was closed to them at
the end of the allowed time (four days) during the data collection process. Thus, the
students were prevented from viewing the forms earlier or later. The students were
required to write the first six digits of their identity cards to ensure matching the forms.
At the end of the data collection process, the dataset was controlled, and repeated data
(filling out a form more than once) were removed from the dataset.



258 Nuri Dogan,Ceylan Giindeger Kilci and Meltem Yurtcu

Data Analysis

Before data analysis, a total of 40 individuals detecting univariate and/or
multivariate outliers were excluded from the dataset while testing factor analysis
assumptions. The descriptive statistics of 337 individuals who answered all forms
without repetition are given in Table 2. According to the skewness and kurtosis values
in Table 2, the responses did not deviate from the normal distribution. The mean and
median values of the variables are close to each other. The minimum and maximum
values obtained from the forms indicate that the score range covers all attitude levels.
The standard deviation values are similar in the first three forms (verbal forms), and
the value slightly increases in the fourth (end anchored) form. Therefore, according
to Table 2, the forms provide similar information.

Table 2
Descriptive Statistics of the Forms
Statistics Form 1 Form 2 Form 3 Form 4
N 337 337 337 337
Mean 45,98 45.89 45.63 46.08
Median 48.00 47.00 47.00 48.00
Mod 56.00 55.00 55.00 66.00
Standard Deviation 14.61 14.47 14.62 15.80
Skewness -0.33 -0.30 -0.31 -0.30
Standard Error 0.13 0.13 0.13 0.13
Kurtosis -0.91 -0.87 -0.85 -1.02
Standard Error 0.27 0.27 0.27 0.27
Minimum 14.00 14.00 14.00 14.00
Maximum 70.00 70.00 70.00 70.00

For the first sub-problem, EFA based on the polychoric correlation matrix was
applied to the data set, and the reliability of the forms was determined by calculating
the Cronbach’s alpha internal consistency coefficient due to the unidimensionality of
the scale. For the second sub-problem, the difference between the item factor loads
obtained from EFA was tested using Friedman and Wilcoxon tests, and the effect sizes
of the tests were calculated. For the third sub-problem, the relationship between item
factor loads was examined using the Spearman Correlation Coefficient. The
differences between the total scores and factor scores obtained from the forms were
tested with one-way ANOVA for the fourth and fifth sub-problems.

Confirmatory factor analysis (CFA) and multi-group CFA, a frequently used
method to test measurement invariance, were employed for the sixth and seventh
subproblems, respectively (Wu et al., 2007). Difference values (A) between the
established models were examined in interpreting CFA and multi-group CFA results
in this study. ACFI and ARMSEA values were used to determine which model was
more suitable for the data among the CFA results (Cheung & Rensvold, 2002), and
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Ax?, ACFI, ATLI, and ARMSEA values were considered in the invariance test. If
ACFI, ATLI, and ARMSEA values were less than -.01 or greater than .01, the finding
was interpreted as the model did not provide the relevant type of measurement
invariance (Kline, 2016). In addition, the significance of the Ay? value was
interpreted. Analysis assumptions before EFA and CFA were tested. EFA was
performed using Factor 11.05.01 (Lorenzo-Seva & Ferrando, 2021); CFA and multi-
group CFA were performed using R software (R Core Team, 2013). The psychometric
properties of the forms were revealed by comparing the results based on the forms.

Results
Findings Regarding EFA and Reliability

The item factor loadings calculated from the EFA of the forms and the
Cronbach's Alpha reliability coefficients for the forms are summarized below in Table
3. The Kaiser—-Meyer— Olkin (KMO) values of all four forms consisting of the same
items but with different category labels are higher than .90. Accordingly, the sample
size is very good (Kaiser & Rice, 1974). The Bartlett Sphericity Test results of the
forms were significant at .01 error level for all forms. These findings indicate the
factorability of the data. In addition, the multivariate normality assumption of the
forms was tested with Mardia’s (1970) skewness and kurtosis coefficients, and the
ULS (unweighted least squares) method was employed in the analysis. Parallel
analysis was used to determine the dimensionality of the forms, and the convergence
criteria for unidimensionality (UniCo, ECV, MIREAL) proposed by Ferrando &
Lorenzo-Seva (2018) were considered.

Among the criteria in Table 3, the unidimensionality fit (UniCo) value is greater
than .95, the explained common variance (ECV) is higher than .85, and the average
of the item residual absolute loads (MIREAL) value is less than .30 indicates that the
data can be handled in a unidimensional way. In light of these findings, the data sets
obtained from the forms show unidimensionality. Forms 1, 2, 3, and 4 explain 76.87%,
78.65%, 79.67%, and 76.75% of the total variance with this one-dimension,
respectively. The explained variance rates of the forms are very close to each other.
While Form 3, with the label “Neither agree nor disagree” as the midpoint of the scale,
had the highest explained variance rate, followed by Form 2 with the “I am undecided”
label, Form 1 with the expression “I have no idea” at the midpoint, and Form 4, which
is an end-achored scale. The similarity of the explained variance rates can be
interpreted as the forms provide similar information.
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Table 3
EFA and Reliability Results of the Forms
Form 1 Form 2 Form 3 Form 4

KMO .95 .94 .95 .95
Bartlett Sphericity Test 3805.0* 3805.0* 3805.0* 3805.0*
Explained Variance Rate %76.87  %78.65  %79.67 %76.75
UniCo .99 .99 .99 .99
ECV .95 .94 .95 .93
MIREAL .18 .20 .20 22
M1 91 .92 .93 91
M22 .80 .82 .83 .84
M3 .94 .95 .96 .96
M4 91 .92 .92 91
Item Factor Loads M5 87 82 87 84
M6 .87 91 .89 .87
M7 91 .95 .94 .88
M8 .70 .68 71 .68
M9 .85 .90 .90 .90
M10 .89 91 .89 .89
M11 .81 .84 .85 .82
M12 .90 .88 .90 .86
M132 .82 .82 .84 .84
M14 .94 .93 .94 .89
Median of the Item Factor Loads .88 .90 .89 .87
Cronbach Alpha 97 .98 .98 97
2ltems added to the scale
*p<.01

According to Table 3, the item factor loads differ among the forms. Item factor
loads were between .70-.94 for Form 1, .68-.95 for Form 2, .71-.96 for Form 3, and
.68-.96 for Form 4. The Cronbach’s alpha coefficient was calculated as .98 for Forms
2 and Form 3, and as .97 for Forms 1 and 4. Based on this finding, the reliability
obtained from the forms is quite high and close to each other. While this finding is
similar to the findings of Finn (1972), Wyatt & Meyers (1987), and Weng (2004), it
contradicts the findings of Jacko & Huck (1974), who conducted a similar study on a
multidimensional scale, and Krosnick & Berent (1993), who used seven-point scoring
in their research.

Findings Regarding the Comparison of Item Factor Loads

The median values of the item factor loads in Table 3 are .88 for Form 1, .90 for
Form 2, .89 for Form 3, and .87 for Form 4. Accordingly, the item factor loads
obtained from all forms are quite high. The Friedman test first tested whether or not
the item factor loads in Table 3 showed a significant difference from one form to
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another. According to the analysis results, the item factor loads among Forms 1, 2, 3,
and 4 showed a significant difference at 0.05 error level (X?=11.826; sd = 3; p =
.008).

Paired comparisons of item factor loads of the forms were evaluated using the
Wilcoxon Signed Rank Test. The results of the analysis showed that the median of
item factor loads differed significantly between Form 1 and 3 and between Form 3
and 4 (p<.05). The item factor loads did not differ significantly among other form
combinations (p>.05). According to Cohen’s (1988) criteria, the item factor loads
differed between Forms 1 and 3 (z = -2.825; p = .005; r = -.38), and between Forms
3 and 4 with a medium effect size (z = -2.661; p = .008; r = -.36).

Findings Regarding the Relationship between Item Factor Loads

To answer the third sub-problem, the Spearman Correlation Coefficient was
calculated to reveal the relationship among the item factor loads calculated from the
forms, and the findings are presented in Table 4. According to Table 4, there is a high
correlation among the item factor loads calculated from the forms. The highest
correlation between item factor loads was calculated between Form 1 (I have no idea
at the mid-point) and Form 3 (Neither agree nor disagree at the mid-point), and Form
2 (I am undecided at the mid-point) & Form 3 with a correlation coefficient of .95.
The second highest correlation coefficient was calculated as .90 between Forms 1 and
2. Based on this finding, the item factor loads obtained from the verbal scales are
highly correlated.

Table 4
Relationships Between Item Factor Loads
Forms Form 1 Form 2 Form 3 Form 4
Form 1 1.00
Form 2 .90* 1.00
Form 3 .95* .95* 1.00
Form 4 .80* .83* .85* 1.00
*p<.01

Table 4 shows that there are high correlations in the range of .80-.85 between
the item factor loads obtained from Form 4, which is in the form of an end-anchored
scale, and those obtained from the verbal forms. Form 4 shows the highest correlation
with factor loads obtained from Form 3, followed by Forms 2 and 1. When all the
correlation coefficients in Table 4 are examined, notably lower correlation
coefficients were calculated between Form 4 (the end anchored scale) and the verbal
scales than between the verbal scales themselves. In other words, while the item factor
loads obtained from the verbal scales had a higher correlation with each other, they
showed a lower correlation with the item factor loads calculated from the end-
anchored scale.
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Findings Regarding Total Scores Obtained from the Forms

In the fourth sub-problem, there was no statistically significant difference among
the form averages when the difference among the total scores obtained from the forms
was tested with one-way ANOVA (F3;1344 = 0.057, p>.05). Based on this finding, the
averages of the students’ responses to the verbal forms in which the mid-point label
differs and to the end-anchored form are similar. In other words, the student
mathematical attitude scores, calculated from four different forms that were prepared
for the same purpose with the same scale items but different category labels, did not
show a significant difference based on the forms, and their total scores were similar.
While this finding contributes to the findings of Dixon et al. (1984), Finn (1972),
Wyatt and Meyers (1987), and Newstead and Arnold (1989), it contradicts those of
Jacko and Huck (1974), who used a multidimensional scale in their research. The scale
used in this study had a unidimensional structure. The difference between Jacko and
Huck’s (1974) study and this study is that a multidimensional scale was examined in
their study. Dimensionality could be one of the possible reasons for this discrepancy
between the two studies.

Findings Regarding Factor Scores Obtained from the Forms

In the fifth sub-problem, there was no statistically significant difference among
the factor scores obtained from the forms according to one-way ANOVA (Fs;1344 =
0.000; p>.05). On the basis of this finding, similar to the previous finding, the
averages of the factor scores calculated from the verbal forms in which the mid-point
label differs and from the end-anchored form are similar. In other words, the student
factor scores did not show a significant difference between the forms.

Findings Regarding the Model-Data Fit

In the sixth sub-problem, the CFA results and the difference (A) values are
presented in Table 5, below. Considering the x2/df and RMSEA values in Table 5,
although these values indicate a low level of fit in all forms, the TLI and CFI values
of the fit indices were calculated to be over .95 in all forms, which indicates that the
model- data fit is at a very good level. In addition, the residuals support this goodness
of model fit since SRMR has a value less than .08. Based on these findings, the CFA
results provided a good level of model- data fit in all forms.

Table 5 also presents ARMSEA and ACFI over the binary combinations of all
forms so that form comparisons can be made. It is noteworthy that only one of the
ARMSEA values in Table 5 is in the range +.01, and the other difference values
exceed this limit. Chen (2007) stated that the difference is significant when ARMSEA
is greater than .01. Therefore, it can be interpreted that there is no significant
difference between Forms 2 and 3 in terms of model-data fit, but the differences
between the other forms are significant. Considering Table 5, Form 1 fitted the data
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better than the other forms. The item factor loads obtained as a result of CFA are given

in the Appendix.

Table 5
CFA Results of the Forms and the Difference Values
< <
w 3 & = T s E %
Forms R > =0 & 3 >
o =
Form 1 306.66 3.98 .09 .99 .99 .04
Form 2 416.51 541 12 .99 .99 .05
Form 3 437.63 5.68 12 .98 .99 .05
Form 4 544.35 7.07 13 .99 .99 .06
The difference values between Form 1 & Form 2 .00 -.02
The difference values between Form 1 & Form 3 .00 -.02
The difference values between Form 1 & Form 4 .00 -.04
The difference values between Form 2 & Form 3 .00 .00
The difference values between Form 2 & Form 4 .00 -.02
The difference values between Form 3 & Form 4 .00 -.02

Findings Regarding Measurement Invariance

Multi-group CFA was employed for the seventh subproblem. The findings
regarding the extent to which Forms 1, 2, 3, and 4 provide measurement invariance
are presented in Table 6. In the literature, if the difference between the Chi-square
values (Ay?) is insignificant and the CFI, TLI, and RMSEA difference values are
within the range of + .01, it is accepted that the relevant type of invariance is provided

(Kline, 2016).
Table 6
Measurement Invariance Results
<
Invariance W = n - = 7 -
R I = &5 £ F g S 9
@ <
Structural 328.45 308 - - 92 10 .90 - - -
Metric 422.30 347 3757 54 98 05 .98 .06 -05 .08
Scalar 440.48 386 47.74 16 .98 .05 98 -00 -.00 .00
Strict 487.05 428  60.59 03 98 .04 .98 .00 -00 .00

Note. CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of

Approximation

The significance levels of Ay? values in Table 6 indicate that metric and scalar
invariance can be achieved (p>.05) while strict invariance cannot (p<.05).
Considering ACFI and ARMSEA values, metric invariance cannot be achieved
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because these values exceed +.01 range. When providing metric invariance, scalar
invariance can be tested (Gregorich, 2006). At this point, the results obtained from
scalar invariance were not interpreted , since metric invariance could not be achieved.
Based on this finding, the forms do not provide metric invariance and only have
structural invariance.

Discussion, Conclusion and Suggestions

The current study aimed to compare the validity and reliability evidences of the
forms through the application of four different Likert-type scales consisting of the
same items prepared for the same purpose. In line with this aim, an end-anchored form
(Form 4) and three verbal forms (Form 1, Form 2, and Form 3) with different midpoint
value labels were discussed. For the verbal forms’ mid-point labels, the expressions
“I have no idea” in Form 1, “I am undecided” in Form 2, and “Neither agree nor
disagree” in Form 3 were included. Form 4 comprised an end-anchored form, whose
beginning and end values were shown with a verbal label, and the remainder consisted
of numerical values. The focus of this study was to reveal the relationship between
different midpoint labels and scale versions in Likert-type scales and to present
empirical evidence on the subject.

There was no significant difference between the total score averages and the
factor score averages obtained from the verbal and end-anchored forms employed
within the scope of the research. This finding overlaps with the findings of Dixon et
al. (1984), Finn (1972), Wyatt and Meyers (1987), and Newstead and Arnold (1989).
Unlike this study, Dixon et al. (1984) used a six-category (forced choice scoring) and
revealed no difference between the verbal and end-anchored forms in terms of total
score averages. Similarly, Finn (1972), Wyatt and Meyers (1987), and Newstead and
Arnold (1989) reported that label definitions do not reveal a significant difference in
the total scores in their studies, in which they compared different label formats of
Likert-type scales. The current study compared five-point Likert scoring and obtained
similar results in terms of total score averages. Contrary to the current findings, Jacko
and Huck (1974) stated that end-anchored scales have a lower mean than verbal scales,
based on the Alpert— Haber Achievement Anxiety Test (AHAAT), which is a
multidimensional scale. The MAS, used as the data collection tool in the current study,
has a unidimensional structure, as mentioned in the method section of this research.
As Jacko and Huck (1974) stated, the non-unidimensionality of the AHAAT scale can
be considered a reason for the inconsistency of the results in this context. According
to the results of this study, four different forms consisting of the same items to measure
the same feature presented similar information about individuals. As Newstead and
Arnold (1989) noted, a significant difference between the forms in terms of total score
averages would mean an increase or decrease in scale scores when using different
category labels. This indicates that the total scores from the different labeled forms
cannot be compared. From this perspective, it is appropriate to say that these four
forms are comparable. For future studies, repeating similar studies on
multidimensional and forced choice scales may be advised for researchers.
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The second result obtained from the study is that the explained variance ratios
and reliability of all forms are found to be close to each other as a result of EFA based
on the polychoric correlation matrix. Explained variance received the highest value
when the midpoint of the scale was labeled as “Neither agree nor disagree” (Form 3),
followed by Form 2 labeled as “I am undecided”, Form 1 labeled as “I have no idea”,
and end-anchored Form 4, respectively. The fact that Forms 1 and 4 have very close
explained variance rates can be interpreted as these two forms provide similar
information. The Cronbach’s alpha internal consistency coefficients of all forms were
calculated as 0.97 and 0.98, respectively. Thus, it can be concluded that the forms
have similar and high reliability. While this finding is similar to the findings of the
studies of Wyatt and Meyers (1987) and Weng (2004), it does not correspond to the
findings of studies of Jacko and Huck (1974) and Krosnick and Berent (1993). As
specified above, a multidimensional scale was used in the study of Jacko and Huck
(1974). Unlike this study, Krosnick and Berent (1993) used a seven-point Likert scale
to determine participants’ political views. They implemented this scale in different
sessions through phone calls, face-to-face interviews, and self-recording of the
respondent’s own responses and considered the compliance between the
implementations as reliability. In this respect, the results of these two studies may not
have corresponded. Within this scope, future studies can examine the compliance
between different implementations (for example, face-to-face and online) and
compare the results of EFA and CFA.

This study showed that there was a significant difference between factor loadings
obtained from EFA results with medium effect size when the mid-point value was
labeled as “I have no idea” & “Neither agree nor disagree.”, and “Neither agree nor
disagree.” and end-anchored one. Moreover, regarding the correlations between the
item factor loads obtained from the forms, it was concluded that the item factor loads
obtained from the verbal forms had a higher correlation with each other; however,
they showed a lower correlation with the item factor loads obtained from the end-
anchored form. In other words, the forms consisting of verbal attitude labels have a
higher level of correlation between the item factor loads and lower relationships with
the end-anchored scale. Thus, the numerical— verbal statement difference in attitude
labels of scales changes individuals’ responses relating to the characteristic to be
measured. Based on this result, individuals perceive different attitude labels in the
same category in different ways. Researchers may be advised to conduct similar
studies using scales measuring different characteristics.

As an interesting result of the studyi, it is notable that the limit is not exceeded in
only one comparison according to the ARMSEA values. There is no significant
difference in terms of model-data fit between Form 2, with the expression at the mid-
point "'l am undecided" and Form 3, which has the label "Neither agree nor disagree".
There were significant differences with respect to the ARMSEA in the other form
combinations in which the model- data fit was compared, and among the forms, Form
1 with the label “I have no idea” fitted the data better. Based on this, placing the “I
have no idea” label at the midpoint is more appropriate for the students’ responses
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compared with the other verbal forms and end-anchored scale. However, according to
Basar (2001), statements such as “neutral, no idea, no comment” do not convey a
medium degree attitude level, but a status. Nevertheless, according to Nadler et al.
(2015), a medium degree in attitude statements means "neutral” and includes the
tendency toward the center and the desire for social approval of the individuals filling
out the form. Therefore, the model- data fit of Form 1 may have been better.

According to the results obtained in terms of measurement invariance, only
structural invariance was achieved between the forms measuring the same
characteristic and having the same scale items with different category labels, but
metric invariance was not achieved. The lack of metric invariance across the forms
indicates that item factor loads differ across the forms. In this case, it can be examined
whether there is item bias (DIF) or item parameter shift (DRIFT) in the items
according to the forms using quantitative and/or qualitative methods. Considering the
findings of this study, researchers can repeat such studies as they are limited in
number, examine the validity and reliability of verbal , end-anchored, and numerical
forms, compare the factor loads of the scale items with different techniques, and
determine the sources of variability based on the generalizability theory and item
response theory.

The data collection step of this study was conducted on an online platform due
to the COVID-19 pandemic. During the data collection phase, the links of Forms 1,
2, 3, and 4 were kept accessible for students for four days at one-week interval. To
further explain this process, Form 1 was first administered to the students. The link to
this form was accessible to students for four days and was blocked after four days.
Exactly one week after access to Form 1 was blocked, the link to Form 2 was
distributed to the students and the same timing was respected for all forms. The order
of form application was kept consistent in this study, considering that data collection
would be difficult in the pandemic and may be confusing for students, considering the
different priority and posteriority combinations of the forms. In this case, errors
arising from the sequence effect may affect the measurement process. This appears to
be a limitation of this study. For future studies, it may be suggested to include different
priority— posteriority combinations of forms to eliminate the sequence effect in the
results. Moreover, the scale used in this study is the MAS, which is scored on a five-
point Likert-type scale, consists of 14 items, and has a unidimensional structure. It
may be recommended to repeat this type of study on scales that contain more or fewer
items, are scored in different types such as three-point or four-point Likert, and show
multidimensionality. In addition, in this study, only the mid-point labels were changed
in the verbal scales, whereas the other four labels remained the same. The effect of
different label statements on attitude can also be examined by changing all label
statements or sorting the labels in different ways.
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Kisilik ve tutum gibi psikolojik ozelliklerin Olgiilmesinde sik kullanilan
tekniklerden biri dereceleme toplamlari teknigidir. Bu yaklagim, yaygin olarak Likert
yontemi olarak adlandirilmaktadir (Anastasi, 1982). Likert tipi oOlgeklerde,
cevaplayici, dlgekteki her ifadenin kapsadigi tutum 6gesine katilma veya katilmama
derecesini bildirmektedir (Tezbagaran, 2008). Seashore ve Katz (1982), Likert
tekniginin gorliniiste kolay ancak uygulamada olduk¢a karmasik oldugunu ifade
etmistir. Teknik, tutum ifadelerinin hazirlanmasi ve yanitlanmasi1 bakimindan kolaylik
saglamaktadir. Teknigin karmasiklig1 ise tek boyutlu 6lgekler elde etme, tutumlarin
boyutlulugunu kesfetme, oOlgiilen degiskenler arasi yapisal ve nedensel iliskileri
degerlendirme amaciyla madde korelasyonu, faktéryel ve ¢ok boyutlu analiz
prosediirlerini kullanmada yatmaktadir (Seashore ve Katz, 1982). Likert tipi
Olgeklerde siklikla kullanilan tutum etiketlerinin formatlari, sdzel (verbal) dlgekler,
ucu gémali (end anchored) dlcekler ve sayisal (numerical) dlgekler olmak Uzere lge
ayrilmaktadir. Sozel OoOlgeklerde, tiim oOl¢ek noktalarinin sozel bir ifadeyle
etiketlendirilmesi s6z konusudur. Ucu gomiilii 6lgeklerin ilk ve son 6lgek noktalari
sozel etikete sahip ve geri kalan kisim sayisaldir. Sayisal olgekte ise tiim olcek
noktalart sayisal degere sahiptir ve bazen bu 6l¢ek noktalart belirli yiizdelik etiketleri
(%0, %25 vb.) ile adlandirilabilmektedir (Newstead ve Arnold, 1989).

Likert tipi Olceklerde genellikle Kesinlikle Katiliyorum’dan (5) Kesinlikle
Katilmiyorum’a (1) kadar bes kategori yer almaktadir (Jamieson, 2004). Besli Likert
tipi sozel oOlgek etiketleri, Kesinlikle katilmiyorum, Katilmiyorum, Kararsizim,
Katilyyorum ve Kesinlikle katiliyorum seklinde siralansa da alanyazinda bu
siralamanin ve etiketlerin nasil olacagma iliskin fazla bilgi yer almamaktadir. Ornegin
Robie ve dig. (2022) tarafindan yiiriitiilen yeni bir arastirmada kategorilerin farkli
siralandig1 durumlarda 6lgme degismezliginin, 6l¢ek ortalamasiin ve cevaplayici
tepkisinin pek degismedigi gorilmiistiir. Benzer sekilde, cevaplayicinin bilgisi
olmamasi durumunu temsil etmesi agisindan “Bilmiyorum” se¢eneginin sunulmasinin
onerildigi bazi arastirmalara rastlansa da (Payne, 1950; Vaillancourt, 1973) bu
secenegin giivenirligi giiglendirdigini sdylemek pek miimkiin degildir (Krosnick ve
Presser, 2010). Bu sebeple arastirmacilar Olgek gelistirme asamasinda Olgek
kategorilerinin siralanist ve etiketler hakkindaki bu karari, kendi bilgi ve
deneyimlerine uygun sekilde kendileri vermektedir. Segeneklerin siralamisi ve
etiketlerin yaninda ozellikle dlgek orta noktasi: (midpoint) olarak c¢aligmalarda
cogunlukla, Ingilizcedeki “Undecided” ifadesinin Tiirkge karsihgi “Kararsizim”
ifadesinin kullanildig1 belirtilmektedir (Kagitgibasi, 2010). Bazi arastirmalarda orta
segenek, “Ne katiliyorum ne katilmiyorum” (Gegez, 2010; Kurtulus, 2006; Yiikselen,
2003); baz1 ¢aligmalarda ise “Fikrim yok” ifadesi ile etiketlenmistir (Nakip, 2006).
Olcegin giivenirliginin yiiksek olabilmesi i¢in 6lcek noktalarindaki etiketlerin agik ve
anlagilir olmasi bir gereklilik olarak kargimiza ¢ikmaktadir. Eger etiketlerde belirsiz
ifadeler yer aliyorsa, Ol¢egin gegerligi ve giivenirligi tehlikeye diisebilmektedir
(Krosnick ve Presser, 2010).

Alanyazinda, tutum etiketlerinin gosterdikleri derecelerin birbirine benzer olup
olmadigi; dil acisindan (semantik) aralarinda farklilik olup olmadigi; bireyler
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tarafindan bu ifadelerin es-anlamli olarak anlagilip anlasilmayacagi hakkinda bir
goriis birligi bulunmamaktadir. Gegmisten giliniimiize, 6zellikle orta degerin ne
bildirdigine iliskin ¢esitli tartismalar giindeme gelmistir. Basar’a (2021) gore,
“Kararsizim, Fikrim yok, Bir sey sdyleyemem” gibi ifadeler orta derece veya egilim
degil, durum bildirmektedir; dolayisiyla bu tiir ifadelerin 6lgek uygulamalarinda
kullanilmalar1 hatali olabilmektedir. Basar (2021) bu ifadelerin yerine “Yansizim”,
“No6trim”,  “Orta dlzeyde katiliyorum” gibi ifadeye katilma ve katilmama
bildirebilecek bir etiket kullanilmasi1 gerektigini belirtmektedir. Bununla birlikte
alanyazin incelendiginde Likert (1967) ve Bogardus’un (1967) daha sonraki
calismalarinda orta segenekte “Undecided” s6zciigiine yer vermedigi; Thurstone
(1967) ile Allen ve Kenney’nin (1967) orta secenek i¢in “Neutral” (yansiz) sdzcligiinii
kullandig1 goriilmektedir (akt., Basar, 2021, s.3). Tezbasaran (2008) ile Turgut ve
Baykul (1992) da “Kararsizim” sdzciigiinii “ortadayim, yansizim, ndtriim, fikrim yok”
anlaminda kullandiklarini belirtmistir. Basar’a gore (2021) nétr, yansiz anlami tagir
ve bir karar bildirir. Kararumi verdim: Herhangi bir yanda degilim, ortadayim.
“Kararsizim” ise karar bildirmez, kararin ne diye soran arastirmaciya, kararim yok,
der. Karar1 olmayana, karar derecesi bildiren puan verilemez (Basar, 2021). Bora
Semiz ve Altunigik (2016), orta deger i¢cin “Kararsizim”, “Ne katiliyorum ne
katilmiyorum ” etiketlerinin kullanilabilecegini ancak “Fikrim yok™ ifadesinin dlgek
orta noktasi i¢in tutumda bir yer belirtmediginden orta nokta i¢in uygun olmayacagini
belirtmistir. Ancak bir bagka ¢aligma gostermistir ki “NOtr ” anlaminda kullanilan orta
nokta segenegine cevaplayicilar, merkeze yonelme yanliligi ve sosyal begenilme
arzusu nedeniyle de yonelebilmektedir (Nadler ve dig., 2015).

Olgek etiketlerindeki farkliliklar, dlceklerden elde edilen toplam puan,
6lgeklerin giivenirlikleri ve gegerlikleri ile dlgek cevaplarindaki degiskenlik iizerinde
cesitli farkliliklar ortaya cikarabilmektedir (Newstead ve Arnold, 1989). Alanyazin
incelendiginde, Dixon ve dig. (1984) tarafindan yiiriitiilen bir arastirmada, sézel ve
ucu gomiilii Likert tipi 6l¢eklerden elde edilen puanlarin etiketlere gore anlamli bir
farklilik gostermedigi sonucuna ulagilmistir. Benzer sekilde Finn (1972) ile Wyatt ve
Meyers (1987) de, Likert tipi 6l¢eklerin farkli etiket formatlarim karsilastirdig
calismalarinda, etiket tanimlarinin puanlar {izerinde anlamli bir farklilik ortaya
cikarmadiging; farkli etikete sahip Slgeklerin giivenirliklerinin ise benzer oldugunu
gostermistir. Jacko ve Huck (1974) ise bu arastirmalarin tersine, ucu gomiilii
Olgeklerin sozel ve sayisal 6lgeklere kiyasla daha diisiik ortalamaya sahip oldugunu
ortaya koymustur. Benzer sekilde, Krosnick ve Berent (1993) ile Weng (2004) de ucu
gomiilii 6lgeklerin giivenirliginin sdzel 6lgeklerin giivenirligine kiyasla daha diisiik
oldugunu ifade etmislerdir. Sayisal dlgekler lizerinden yiiriitiilen arastirmalara goz
atildiginda ise Blumberg ve dig. (1966) ucu gomiilii dlgekler ve sayisal dlgekler
arasinda bir farklilik olmadigini ortaya koymustur. Peter ve McCormick (1966) sozel
6lgeklerin sayisal dlgeklerden daha yiiksek giivenirlige sahip oldugunu gostermistir
(akt., Newstead ve Arnold, 1989, s.35). Newstead ve Arnold (1989) ise ¢aligmalarinda
sayisal Olgeklerin ucu gomiilii 6lgeklere kiyasla daha yiksek ortalamaya sahip
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oldugunu ancak sozel ve ucu gomiilii 6l¢ekler arasinda ortalama bakimindan manidar
bir farklilik olmadigini belirtmistir.

Alanyazinda Likert tipi 6lgekler ¢cogunlukla 6l¢eklerdeki kategori sayisi temel
almarak giivenirlik agisindan karsilagtirilmistir. Bazi arastirmalarda kategori sayisi
arttikga gilivenirligin arttig1 goriilirken (Alwin, 1992; Bandalos ve Enders, 1996;
Hartley ve MacLean, 2006; Kili¢, Uysal ve Kalkan, 2021; Lee ve dig., 2002; Simms
ve dig., 2019); bazi aragtirmalarda giivenirligin kategori sayisina bagh sekilde anlaml
bir farklilik gdstermedigi ancak bes kategorinin en uygun (optimal) giivenirligi
verdigi ortaya koyulmustur (Finn, 1972). Ayrica kimi ¢aligmalarda 6lgek orta noktast
olmayan (forced-choice) ¢ift sayili kategori ile daha yiiksek giivenirlik elde edilirken
(Bendig, 1954); kimi bilim insanlar1 dl¢cege orta nokta eklenmesiyle giivenirligin
giiclenecegini belirtmistir (O’Muircheartaigh ve dig., 2000). Ozetle, farkli tutum
etiketlerine sahip sozel olcekler ile ucu gdmulu olgeklerin  gecerlik ve
giivenirliklerinin incelendigi sinurl1 sayida arastirma oldugu ve yapilan arastirmalarin
birbiriyle tutarli sonuglar vermedikleri goriilmektedir. Ayni amaca yonelik, ayni 6l¢ek
maddelerinden olusan fakat farkli etiketlere sahip 6lgeklerin 6lgme degismezligini ne
diizeyde sagladiginin ise alanyazinda pek incelenmedigi sdylenebilir.

Olgme degismezligi, dlgiilen dzellik bakimindan esit diizeyde olan gruplarin
6lgme aracindan aldiklart ham puanin ayni1 olmast ya da farkli gruplarda yer alan
bireylerin dlgme aracindaki maddeleri ayni sekilde algilamasi ve yorumlamasi
anlamina gelmektedir (Bryne ve Watkins, 2003.) Gregorich’e (2006) gore, dlgme
degismezliginde hiyerarsik dort degigmezlik tiiriinden s6z edilmektedir. Bunlardan
ilki yapisal (sekilsel) degismezliktir. Yapisal degismezlikte, dlgegin faktdr yapisinin
gruplarda esitligi sinanmaktadir. Bu degismezligin saglanmasi durumunda metrik
(zay1if) degismezlik test edilebilmektedir. Metrik degismezlikte gruplarin olgek
maddelerini benzer sekilde algilayip algilamadigi kontrol edilir. Metrik degismezligin
saglanamamasi madde faktor yiklerinin gruplarda esit olmadigi anlamina
gelmektedir. Dolayisiyla metrik degismezlik saglanamazsa gruplardan elde edilen
puanlarin karsilastirilmasi yanli olabilmektedir. Metrik degismezligin saglanmasi
durumunda skalar (giiglii) degismezlik smnanmaktadir. Skalar degismezlikte, madde
faktor yiikleri ile regresyon sabitlerinin gruplar arasinda esit olup olmadig:
incelenmektedir. Skalar degismezligin saglanmasi durumunda kati1 degismezlik ele
almmakta ve kati degismezlik ile de hata varyanslarinin gruplarda esitligi test
edilmektedir. Siralanan dort degiskenlik tiirii birbirinin 6n kosulu olacak sekilde ele
almmaktadir. Bu durumda yapisal degismezligin saglanamamast  diger
degismezliklerin de saglanmadigi anlamini tasir. Dolayisiyla yapisal degismezligin
saglanamadig1 bir 6l¢me aracindan elde edilen puanlarin karsilastirilmas: da yanlilik
icerecektir.

Bu calismada, ayn1 6grenci grubundan elde edilen veriyle, ayn1 maddelerden
olusan fakat farkli kategori etiketlerine sahip dl¢ek formlarinin (s6zel ve ucu goémiilii
besli Likert tipi dlceklerin) gecerlik ve gilivenirlik kanitlarint incelemek, bu kanitlart
formlar lizerinden karsilagtirmak ve formlarin Slgme degismezligini ne diizeyde
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sagladigini ortaya ¢ikarmak amaglanmistir. Alanyazindaki sinirli sayida ¢alisma ile
Olgeklerdeki kategori etiketlerinin farkli kullanimlarina iligkin ampirik bir kanit
sunmas! bakimindan bu arastirmanin dnemli ve gerekli olabilecegi diisiiniilmiistiir.
Aragtirmada asagidaki alt problemlere cevap aranmistir:

1. Farkli kategori etiketlerine sahip dlgeklerin Agimlayici Faktor Analizi (AFA)
sonucu hesaplanan madde faktor ylkleri ve Cronbach Alfa guvenirlik
katsayilar1 nasildir?

2. Farkli kategori etiketlerine sahip 6lgeklerin AFA sonucu hesaplanan madde
faktor yiikleri arasinda nasil bir farklilik vardir?

3. Farkli kategori etiketlerine sahip dlgeklerin AFA sonucu hesaplanan madde
faktor yiikleri arasinda nasil bir iliski vardir?

4. Farkli kategori etiketlerine sahip dlgeklerden elde edilen toplam puanlar nasil
bir farklilik gostermektedir?

5. Farkli kategori etiketlerine sahip dlceklerden elde edilen faktdr puanlari nasil
bir farklilik gostermektedir?

6. Farkli kategori etiketlerine sahip olgeklerin Dogrulayict Faktor Analizi
sonucu hesaplanan uyum indeksleri arasinda nasil bir farklilik vardir?

7. Farkli kategori etiketlerine sahip 6lgekler 6lgme degismezligini ne diizeyde
saglamaktadir?

Yontem

Arastirmanin bu boliimiinde arastirma modeline, ¢aligma grubuna, veri toplama
araglarina, etik kurul kararina, verilerin toplanma siirecine ve verilerin analizine yer
verilmistir.

Arastirma Modeli

Bu arastirma, ayn1 maddelerden olusan ve farkli tutum etiketlerine sahip 6lgek
formlarinin gegerlik ve gilivenirliklerinin incelenmesi bakimindan betimsel arastirma
niteligindedir. Betimsel aragtirmalarda ... nedir?” sorusuna cevap aranmaktadir
(Balci, 2011). Ayrica farkli formlardan hesaplanan madde faktor yiikleri arasindaki
iliskinin ortaya cikarilmasi bakimindan da arastirmanin korelasyonel oldugu
sOylenebilir. Korelasyonel aragtirmalarda korelasyon katsayisi ile iliskinin derecesi
ortaya ¢ikarilmaya calisilir (Balci, 2011).

Cahisma Grubu

Arastirmanin ¢alisma grubunu, 2020-2021 egitim 6gretim yilinda, Tiirkiye’de
farkli {iniversitelerde lisans diizeyinde Ogrenim goérmekte olan 377 Ogrenci
olusturmaktadir. Calisma grubuna iligkin demografik bilgiler Tablo 1°’de yer
almaktadir. Tablo 1’e gore ¢aligma grubunda yer alan 6grencilerin bilyiik bir kismim
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egitim fakiiltesi 6grencileri olugturmaktadir. Katilimeilarin 6nemli bir kismi ikinci ve
ticlincii sinif diizeyinde 6grenim gérmekte olup ¢ogu kiz 6grencilerden olugsmaktadir.

Tablo 1
Calisma Grubunun Demografik Ozellikleri
Ozellik Kategori n %
Kiz 272 72.1
Cinsiyet Erkek 105 27.9
Toplam 377 100
Egitim Fakiiltesi 346 91.8
Fakulte Spor Fakiiltesi 25 6.6
Diger 6 1.6
Toplam 377 100
Birinci Siif 57 151
Sinif Diizeyi Ikinci Stmf 138 36.6
Ugiincii Sinif 161 42.7
Dérdiincti Siif 21 5.6
Toplam 377 100

Veri Toplama Araglan

Arastirmada veri toplama arac1 olarak Matematikle lgili Diisiinceler Olgegi
(MIDO) kullamilmistir. MIDO, Baykul (1990) tarafindan gelistirilmis, 15°i olumlu ve
15’1 olumsuz ifadeden olmak iizere toplam 30 maddeden olusan tek boyutlu bir
dlgektir. MIDO’niin tek boyutla agiklanan varyans oran1 %56 ve giivenirlik katsayisi
da .96’dir. Olgekten almabilecek en diisiik puan 30 ve en yiiksek puan 150°dir (akt.,
Nartgiin, 2002, s.47).

Bu arastirma kapsaminda, 30 maddelik bu olgegin dort ayri formunun
ogrencilere uygulanmasinin zaman alacag diistiniilerek ve dl¢ekteki baz1 maddelerin
yeterli bulunamamasi veya ¢ok spesifik olmasi sebebiyle 6lgek kisaltilmigtir. Bu
calismada amag¢ Ogrencilerin Olgek puanlarina iliskin bir ¢ikarim yapmak
olmadigindan dlgegin kisaltilmasinin yapr gegerligine olan etkisi de gbz Oniinde
bulundurularak aragtirma kapsaminda gecerlik ve giivenirlik kanitlart toplanmustir.
Olgegin kisaltilmasinda, dogrudan Matematik dersine yonelik diisiincelere isaret eden
ifadelerin ¢ikarilmasina (drnegin, Matematik ¢ok sevdigim dersler arasindadir.),
bununla birlikte Nartgiin’de (2002) madde faktor yiikii yiiksek sekilde elde edilen
maddelerin 6l¢ekte kalmasina dikkat edilmistir. Kisaltilan 6lgege, matematige yonelik
diisiinceleri Olctiigii diisiintilen daha ilgi g¢ekici iki madde eklenmistir. Eklenen
maddeler, “Bir durumu matematiksel olarak ifade etmek beni mutlu eder.” ve
“Matematiksel kesifler beni biiyiiler. ” seklindedir. Ogrencilere uygulanan 6lcekte yer
alan madde sayis1 14’tiir. Bunlarin altis1 Matematige yonelik olumsuz diisiinceleri;
sekizi ise olumlu diisiinceleri temsil etmektedir. Olgegin yalnizca tutum etiketleri
farklilagtirilarak dort farkli versiyonu olusturulmustur. Form 1, Form 2, Form 3 (s6zel
formlar) ve Form 4 (ucu gomiilii form) olarak adlandirilan bu versiyonlara iligkin
tutum etiketlerindeki farklilik Sekil 1’de sunulmustur.
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Sekil 1°de goriildigii tizere, ilk ii¢ sdzel formda yalnizca orta diizeyi gosteren
etiket degistirilmigtir. Orta diizey i¢in Form 1’de “Fikrim Yok”; Form 2’de
“Kararsizim” ve Form 3’te “Ne katiliyorum ne katilmiyorum” ifadeleri yer almustir.
Form 4’te ise ilk ve son degerleri sozel etiketle gosterilen ve geriye kalan kismi sayisal
degerlerden olusan ucu gémiilii bir 6l¢ek kullanilmagtir.

Sekil 1
Uygulanan Formlar

Ornek Madde

Matematik problemi ¢ézmek beni yorar

Kesinlik katiiyorum (X)

Form 1 Katl ] (
Fikrim y (
Katilmiyorum
Kesinlikle katilmiyorum
Ornek Madde: Matematik problemi ¢ozmek beni yorar
Form 2 Kesinlikle katiyorum (X
Katihyorum
Kararsizim
Katilmiyorum ( )
Kesinlikle katilmiyorum ( )
Vatematik problemi ¢ozmek benli yorar
Form 3 katihyorum (X)
m
iyorum Ne katilmiyorum )
Katilmiyorum ( )
Kesinlikle katilmiyorum ( )
Ornek Madde: Matematik problemi ¢ozmek beni yorar
Form 4
1 >
Kesinlikle katilmwyorum () ) ) (X Kesinlikle katithyorum
.
Etik Kurul Karar

Veri toplama asamasi dncesinde, Indnii Universitesi Bilimsel Arastirmalar ve
Etik Kurulu’ndan gerekli izinler alinmistir (Protokol No: 13-19, Tarih: 02/07/2021).
Ayrica arastirmaya katilimda s6zIi onay istenerek goniilliiliik esas alinmustir.

Verilerin Toplanma Sureci

Veri, ¢evrimi¢i platformda ve birer hafta arayla 6lgek uygulamalarim icerecek
sekilde toplanmustir. Veri toplama siirecinde 6l¢ek formlarinin linkleri 6grencilerle
paylasilmis, 6l¢egi doldurmalart igin verilen siire (4 giliniin) sonunda link 6grencilere
kapatilmistir. Bdylece 6grencilerin formlar1 daha 6nce ya da daha sonra gérmelerinin
Oniine gegilmistir. Formlar arasi eslesmenin yapilabilmesi adina 6grencilerden TC
kimlik numarasinin ilk alti hanesini yazmalar1 istenmistir. Veri toplama siireci
sonunda bu bilgiler kontrol edilmis, tekrar eden (bir formu birden fazla kez dolduran)
bireylere ait veriler tespit edilerek veri setinden ¢ikarilmustir.



274 Nuri Dogan, Ceylan Giindeger Kilci ve Meltem Yurtcu

Verilerin Analizi

Veri analizinden once, faktor analizi varsayimlariin test edilmesi agamasinda
tek yonlii ve/veya ¢ok yonlii u¢ deger gosteren toplam 40 kisi analiz disinda
birakilmistir. Formlarin timiinii tekrarsiz yanitlayan 337 kisiye ait betimsel
istatistikler Tablo 2’de yer almaktadir. Tablo 2’deki ¢arpiklik ve basiklik katsayilarina
gore cevaplarin normal dagilimdan asirn sapma gostermedigi sOylenebilir.
Degiskenlere ait ortalama ve ortanca degerleri birbirine yakindir. Formlardan elde
edilecek en diigiik ve en yiiksek degerler puan rajmin tim tutum dizeylerinin
kapsadigina isaret etmektedir. Standart sapma degerleri incelendiginde ilk {i¢ s6zel
formda bu degerlerin benzer oldugu, dordiincii (ucu gomiilii) formda ise degerin bir
miktar yiikseldigi goriilmektedir. Tablo 2’ye gore formlarin birbirine benzer bilgiler
verdigi sOylenebilir.

Tablo 2
Formlarin Betimsel Istatistikleri
Istatistikler Form 1 Form 2 Form 3 Form 4
N 337 337 337 337
Ortalama 45.98 45.89 45.63 46.08
Ortanca 48.00 47.00 47.00 48.00
Tepedeger 56.00 55.00 55.00 66.00
Standart Sapma 14.61 14.47 14.62 15.80
Carpiklik Katsayisi -0.33 -0.30 -0.31 -0.30
Standart Hata 0.13 0.13 0.13 0.13
Basiklik Katsayist -0.91 -0.87 -0.85 -1.02
Standart Hata 0.27 0.27 0.27 0.27
En Diisiik Deger 14.00 14.00 14.00 14.00
En Yiksek Deger 70.00 70.00 70.00 70.00

Birinci alt problemin ¢6ziiminde, veri setine polikorik korelasyon matrisine
dayali Ag¢imlayici Faktdr Analizi (AFA) uygulanmis ve Olcegin tek boyutluluk
ozelligi gostermesi sebebiyle formlar icin Cronbach Alfa i¢c tutarlilik katsayisi
hesaplanarak formlarimn giivenirlikleri belirlenmistir. Ikinci alt problemin ¢éziiminde,
AFA sonucu hesaplanan madde faktor yiikleri arasindaki farklilik Friedman ve
Wilcoxon testleri ile sinanmis ve testlere iliskin etki biiytikliikleri hesaplanmustir.
Ucgiincii alt problemin ¢dziimii i¢in madde faktor yiikleri arasindaki iliski Spearman
Korelasyon Katsayisi yardimiyla incelenmistir. Dordiincii ve besinci alt problemde
tek yonli varyans analizi ile formlardan elde edilen toplam puanlar ve faktor
puanlarinin formlar arasinda farklilik gosterip gostermedigi incelenmistir.

Altinc1 alt problemde Dogrulayici Faktér Analizi (DFA) ve yedinci alt
problemde ise dlgme degismezliginin sinanmast amactyla siklikla bagvurulan bir
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yontem olan goklu grup DFA ise kosulmustur (Wu ve dig., 2007). Bu arastirmada
DFA ve ¢oklu grup DFA analiz sonuglarini yorumlamada, kurulan modeller
arasindaki fark (A) degerleri incelenmistir. DFA sonuglari arasinda hangi modelin
veriye daha uygun oldugunu belirlemede ACFI ve ARMSEA degerleri (Cheung ve
Rensvold, 2002); degismezlik testinde ise Ax? , ACFI, ATLI ve ARMSEA degerleri
dikkate almmuistir. ACFI, ATLI ve ARMSEA degerleri, -.01’den kii¢iik veya .01’den
biiyiik ise, bulgu, modelin ilgili degismezlik tiiriinii saglamadigi seklinde
yorumlanmustir (Kline, 2016). Ax* degerinin ise manidarlig1 yorumlanmigtir. AFA ve
DFA oncesi analiz varsayimlar test edilmistir. AFA, Factor 11.05.01 programinda
(Lorenzo-Seva ve Ferrando, 2021); DFA ve ¢oklu grup DFA, R yaziliminda (R Core
Team, 2013) gerceklestirilmistir. Elde edilen sonuclar formlar temelinde
kargilastirilarak formlarin psikometrik 6zellikleri ortaya ¢ikarilmaya calisiimigtir.

Bulgular
AFA ve Giivenirlige Iliskin Bulgular

Formlarin Ac¢imlayic1 Faktor Analizi (AFA) sonucu hesaplanan madde faktor
yiikleri ve formlara ait Cronbach Alfa giivenirlik katsayilan asagida Tablo 3’te
Ozetlenmistir. Aynt maddelerden olusan fakat farkli kategori etiketlerine sahip
formlarin dérdiiniin de Kaiser-Meyer-Olkin (KMO) degerleri .90 degerinden
yiiksektir. Buna gore formlar ig¢in 6rneklem biyiikliigiiniin ¢ok iyi diizeyde oldugu
soylenebilir (Kaiser ve Rice, 1974). Formlarin Bartlett Kiiresellik Testi sonuglari ise
tim formlarda .01 hata diizeyinde manidar ¢ikmistir. Bu bulgular verinin
faktorlesebilirligine isaret etmektedir. Bununla birlikte formlarin ¢ok degiskenli
normallik varsayim: Mardia’nin (1970) carpiklik ve basiklik katsayilart ile test
edilmis ve analizde ULS (agriliklandirilmamig en kiiciik kareler) yontemi ise
kosulmustur. Formlarin tek boyutluluguna karar vermede paralel analizden
yararlanilmig ve Ferrando & Lorenzo-Seva (2018) tarafindan 6nerilen tek boyutluluga
yakisama kriterleri (UniCo, ECV, MIREAL) dikkate alinmistr.

Tablo 3’te yer alan kriterlerden tek boyutluluga uyum (UniCo) degerinin .95’ten
biiyiik olmasi, agiklanan ortak varyans (ECV) degerinin .85’ten yiiksek olmasi ve
madde artik mutlak yiiklerinin ortalamas1 (MIREAL) degerinin .30’dan kiigiik olmasi,
verinin tek boyutlu sekilde ele alinabilecegine isaret etmektedir. Bu bulgular 1$181inda
formlardan elde edilen veri setlerinin tek boyutluluk 6zelligi gosterdigi sdylenebilir.
Form 1, Form 2, Form 3 ve Form 4, bu tek boyutla toplam varyansin sirasiyla %76.87,;
%78.65; %79.67 ve %76.75’ini agiklamaktadir. Formlara ait agiklanan varyans
oranlar1 birbirine olduk¢a yakindir. Olgek orta degeri olarak “Ne katiliyorum ne
katilmiyorum” etiketinin yer aldigt Form 3 en yiiksek aciklanan varyans oranina
sahipken; bunu takiben sirasiyla orta degerde “Kararsizim” etiketinin yer aldig1 Form
2; orta degerde “Fikrim yok” ifadesinin yer aldigi Form 1 ve son olarak ucu gomiilii
6lcek olan Form 4 gelmektedir. Aciklanan varyans oranlarinin yakinligi, formlarin
benzer diizeyde bilgi verdigi seklinde yorumlanabilir.
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Tablo 3
Formlara Ait AFA ve Giivenirlik Bulgulart
Forml Form2 Form3 Form4

KMO .95 .94 .95 .95
Bartlett Kiiresellik Testi 3805.0¢ 3805.0* 3805.0* 3805.0*
Aciklanan Varyans Orani %76.87  %78.65 %79.67 %76.75

UniCo .99 .99 .99 .99

ECV .95 .94 .95 .93

MIREAL .18 .20 .20 .22

M1 91 .92 .93 91

m2a .80 .82 .83 .84

M3 .94 .95 .96 .96

M4 91 .92 .92 91

M5 .87 .82 .87 .84

Madde Faktor Yukleri M6 .87 91 .89 .87

M7 91 .95 .94 .88

M8 .70 .68 71 .68

M9 .85 .90 .90 .90

M10 .89 91 .89 .89

M11 .81 .84 .85 .82

M12 .90 .88 .90 .86

M132 .82 .82 .84 .84

M14 .94 .93 .94 .89

Madde Faktor Yiikleri Ortancasi .88 .90 .89 .87

Cronbach Alfa .97 .98 .98 97

30lgege eklenen maddeler

*p<.01

Tablo 3 incelendiginde, madde faktor yiiklerinin formlar arasinda farklilastig
goriilmektedir. Madde faktor yikleri Form 1 igin .70-.94; Form 2 i¢in .68-.95; Form
3i¢in .71-.96; Form 4 icin .68-.96 ranjindadir. Formlarin Cronbach Alfa katsayilari
ise Form 2 ve Form 3 i¢in .98; Form 1 ve Form 4 i¢in ise .97 dir. Buna dayanarak
formlardan elde edilen giivenirliklerin olduk¢a yiiksek ve birbirine yakin oldugu
sOylenebilir. Bu bulgu, Finn (1972), Wyatt ve Meyers (1987) ile Weng (2004) ile
benzerlik gosterirken; ¢cok boyutlu bir 6l¢ek iizerinden benzer bir aragtirma yiiriiten
Jacko ve Huck (1974) ile arastirmalarinda yedili puanlama kullanan Krosnick ve
Berent’in (1993) ¢alismalari ile ortiismemektedir.

Madde Faktor Yiiklerinin Karsilastirilmasina iliskin Bulgular

Tablo 3’te yer alan madde faktor yiiklerinin ortanca degerleri Form 1 igin 0.88;
Form 2 i¢in 0.90; Form 3 i¢in 0.89 ve Form 4 i¢in 0.87 seklinde hesaplanmistir. Buna
gore tiim formlardan elde edilen madde faktor yiiklerinin olduk¢a yiiksek oldugu
soylenebilir. Tablo 3’te yer alan madde faktor yiiklerinin formdan forma manidar bir
degisim gosterip gostermedigi oOncelikle Friedman testi ile smanmigtir. Analiz
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sonuglarma gére Form 1, Form 2, Form 3 ve Form 4 arasinda madde faktor yiiklerinin
.05 hata diizeyinde anlamli bir farklilik gosterdigi sonucuna ulagilmistir (X% = 11.826;
sd = 3; p = .008).

Formlara ait madde faktor yiiklerinin ikili karsilastirmalari ise Wilcoxon Isaretli
Siralar Testi ile degerlendirilmistir. Analiz sonucu, madde faktdr yiiklerinin
ortancalarinin Form 1 ile Form 3 ve Form 3 ile Form 4 arasinda istatistiksel olarak
anlamli sekilde farklilastigi (p<.05); diger form kombinasyonlari arasinda ise manidar
diizeyde bir farklilik olmadigi goriilmiistiir (p>.05). Cohen’in (1988) kriterlerine gore,
madde faktor yiiklerinin, Form 1 ile Form 3 arasinda (z = -2.825; p = .005; r = -.38)
ve Form 3 ile Form 4 arasinda (z = -2.661; p = .008; r = -.36) orta etki biiyiikligi ile
degisim gosterdigi belirlenmistir.

Madde Faktor Yiikleri Arasindaki iliskiye Yonelik Bulgular

Ucincii alt problemin ¢éziimiinde, formlardan hesaplanan madde faktor yiikleri
arasindaki iliskinin ortaya ¢ikarilmasi icin Spearman Korelasyon Katsayisi
hesaplanmis ve sonuglar Tablo 4’te sunulmustur. Tablo 4’¢ gére, formlardan
hesaplanan madde faktor yukleri arasinda yiiksek diizeyde iliskiler oldugu
goriilmektedir. Tablo 4’¢ gore .95 korelasyon katsayist ile madde faktor yikleri
arasindaki en yiiksek iligki, Form 1 (orta noktada fikrim yok) ile Form 3 (orta noktada
ne katiliyorum ne katilmiyorum) arasinda ve Form 2 (orta degerde kararsizim) ile
Form 3 arasinda elde edilmistir. En yiiksek ikinci korelasyon katsayisi ise, Form 1 ile
Form 2 arasinda .90 seklinde hesaplanmistir. Bu bulguya dayanarak sézel 6l¢eklerden
elde edilen madde faktor yiiklerinin kendi aralarinda oldukga yiiksek diizeyde iliski
gosterdigi sdylenebilir.

Tablo 4
Madde Faktor Yiikleri Arasindaki Hiskiler
Formlar Form 1 Form 2 Form 3 Form 4
Form 1 1.00
Form 2 .90* 1.00
Form 3 .95% .95% 1.00
Form 4 .80* .83* .85* 1.00
*p<.01

Tablo 4’te, ucu gomiilii 6l¢ek formundaki Form 4’ten elde edilen madde faktor
yiikleri ile sdzel formlardan elde edilen madde faktor yiikleri arasinda .80-.85
araliginda ytiksek iligkiler oldugu goriilmektedir. Form 4’ten elde edilen faktor yiikleri
ile en yuksek iligkiyi Form 3 gosterirken, bunu takiben sirasiyla Form 2 ve Form 1
gelmektedir. Tablo 4’teki korelasyon katsayilariin tiimii incelendiginde ucu gomiilii
bir 6lcek olan Form 4 ile sbzel oOlgekler arasinda, sozel oOlgeklerin kendi
aralarindakinden daha diisik korelasyon katsayilarinin hesaplandigi dikkat
cekmektedir. Bir bagka ifadeyle, sozel dlgeklerden elde edilen madde faktor yiikleri



278 Nuri Dogan, Ceylan Giindeger Kilci ve Meltem Yurtcu

birbiriyle daha yiiksek iligskiye sahip iken; ucu goémiilii 6lgekten hesaplanan madde
faktor yiikleriyle daha diisiik bir iliski gdstermistir.

Formlardan Elde Edilen Toplam Puanlara iliskin Bulgular

Dérdiincii alt problemde, formlardan elde edilen toplam puanlar arasindaki
farklilik tek yonlii varyans analizi ile test edildiginde, form ortalamalar1 arasinda
istatistiksel olarak anlaml bir farklilik olmadig1 goriilmiistiir (Fz;1344 = 0.057; p >.05).
Bu bulguya dayanarak, orta deger etiketinin farklilastig1 sdzel formlara ve ucu goémiilii
forma verilen &grenci yanitlarinin ortalamalarinin benzer oldugu sdylenebilir. Bir
basgka deyisle, ayn1 amaca yonelik hazirlanmis, ayni 6lgek maddelerine sahip ancak
farkli kategori etiketlerine sahip dort farkli formdan hesaplanan 6grenci matematiksel
diisiince (tutum) puanlarinin Slgekler temelinde anlamli bir farklilik géstermedigi;
6grenci toplam puanlarinin birbirine benzer oldugu sdylenebilir. Bu bulgu, Dixon ve
dig. (1984), Finn (1972), Wyatt ve Meyers (1987), Newstead ve Arnold’in (1989)
bulgular ile benzerlik gosterirken; arastirmalarinda ¢ok boyutlu bir 6l¢gek kullanan
Jacko ve Huck (1974) ile ¢elismektedir. Bu arastirmada kullanilan lgek tek boyutlu
bir 6lgektir. Jacko ve Huck’in (1974) ¢alismasinin bu arastirmadan farki ¢aligmada
¢ok boyutlu bir l¢egin incelenmis olusudur. ki arastirma arasindaki bu uyusmazhigm
olas1 nedenlerinden birinin boyutluluk olabilecegi diisiiniilmektedir.

Formlardan Elde Edilen Faktor Puanlarina iliskin Bulgular

Besinci alt problemde, formlardan elde edilen faktor puanlart arasindaki farklilik
tek yonlii varyans analizi ile test edildiginde, faktér puani ortalamalar arasinda
istatistiksel olarak anlaml bir farklilik olmadig1 goriilmiistiir (F3;1344 = 0.000; p > .05).
Bu bulgudan hareketle, bir 6nceki bulguya benzer sekilde, orta deger etiketi farkl
olan sodzel formlardan ve ucu gomiili formdan hesaplanan faktér puanlarinin
ortalamalar1 benzerdir. Bir baska ifadeyle, 6grenci faktér puanlart formlar arasinda
anlaml bir farklilik gostermemistir.

Model-Veri Uyumuna iliskin Bulgular

Altinct alt problemin ¢6ziimiinde, formlara ait DFA sonuglar1 ve fark (A)
degerleri asagida Tablo 5’te sunulmustur. Tablo 5’te, x?/sd ve RMSEA degerleri
incelendiginde, tim formlarda bu degerlerin diisiik diizeyde uyuma isaret ettigi
goriilse de uyum indekslerinden TLI ve CFI degerleri tiim formlarda .95’in {izerinde
hesaplanmustir ki bu durum model-veri uyumunun ¢ok iyi oldugunu gostermektedir.
Ayrica, SRMR .08’den kiigiik bir degere sahip oldugundan artiklar model uyumunun
iyiligini desteklemektedir. Bu bulgulara dayanarak, DFA sonuglarinin tiim formlarda
iyi diizeyde model-veri uyumu sagladigi sdylenebilir.

Tablo 5’te, form karsilagtirmalarinin yapilabilmesi adinda tiim formlarmn ikili
kombinasyonlari iizerinden ARMSEA ve ACFI degerleri de sunulmustur. Tablo 5°te
yer alan ARMSEA degerlerinden yalnizca birinin +.01 ranjinda oldugu; diger fark
degerlerinin ise bu sinirt astig1 dikkat cekmektedir. Chen’e (2007) gére, ARMSEA
.01°den biiyiik oldugu zaman farklilik 6nemlidir. Buna gore, model-veri uyumu
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acisindan, Form 2 ve Form 3 arasinda 6nemli bir farklilik olmadigi; diger formlar
arasindaki farkliliklarin ise 6nemli oldugu yorumu yapilabilir. Tablo 5’¢ gore, Form
I’in diger formlara kiyasla veriye daha iyi uyum sagladigi sdylenebilir. DFA sonucu
elde edilen madde faktor yiikleri Ek’te yer almaktadir.

Tablo 5
Formlara Ait DFA Sonuglar: ve Fark Degerleri
<
Formlar o 3 é 3 o % &= %
= T s == o o g =
@ » A
Form 1 306.66 3.98 .09 .99 .99 .04
Form 2 416.51 5.41 12 .99 .99 .05
Form 3 437.63 5.68 12 .98 .99 .05
Form 4 544.35 7.07 13 .99 .99 .06
Form 1 ve Form 2 arasindaki fark degerleri .00 -.02
Form 1 ve Form 3 arasindaki fark degerleri .00 -.02
Form 1 ve Form 4 arasindaki fark degerleri .00 -.04
Form 2 ve Form 3 arasindaki fark degerleri .00 .00
Form 2 ve Form 4 arasindaki fark degerleri .00 -.02
Form 3 ve Form 4 arasindaki fark degerleri .00 -.02

Ol¢me Degismezligine Yonelik Bulgular

Yedinci alt problemin ¢oziimiinde ¢oklu grup DFA ise kosulmustur. Form 1,
Form 2, Form 3 ve Form 4’lin 6l¢gme degismezligini ne diizeyde sagladigina iligkin
bulgular asagida Tablo 6’da sunulmustur. Alanyazinda. hesaplanan Ki-kare
degerlerinin farki (AX?) manidar degilse ve CFI, TLI, RMSEA fark degerleri + .01
araliginda ise ilgili degismezlik tiiriiniin saglandig: kabul edilmektedir (Kline, 2016).

Tablo 6’daki AX? degerlerine ait anlamlilik diizeylerinin metrik ve skalar
degismezligin saglanabilecegini (p>.05); ancak kat1 degismezligin saglanamayacagini
gostermektedir (p<.05). ACFI ve ARMSEA degerleri incelendiginde ise, bu degerlerin
+ .01 ranjin1 agmas1 sebebiyle, metrik degismezligin saglanamadigi1 goriilmektedir.
Metrik degismezligin saglanmasi durumunda skalar degismezlik test edilmektedir
(Gregorich, 2006). Bu noktada metrik degismezligin saglanamamasi sebebiyle skalar
degismezlikten elde edilen sonuglar yorumlanmamistir. Bu sonuca dayanarak
formlarin metrik degismezligi saglamadigi ve sadece yapisal degismezlige sahip
oldugu soylenebilir.
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Tablo 6
Ol¢me Degismezligi Sonuglar:
<
a - ) T é = 7 Lrﬁ )
Degismezlik = 2 < = o s F g E g
= <
Yapisal 328.45 308 - - 92 .10 .90 - - -
Metrik 42230 347 3757 54 98 .05 .98 .06 -.05 .08
Skalar 44048 386 4774 .16 98 .05 .98 -.00 -.00 .00
Kati 487.05 428 6059 .03 98 .04 .98 .00 -.00 .00

Not. CFl=Comparative Fit Index; TLI=Tucker-Lewis Index; RMSEA=Root Mean Square Error of
Approximation

Tartisma, Sonug ve Oneriler

Bu aragtirmada, ayn1 amaca yonelik hazirlanmig aynt maddelerden olusan dort
farkl: tiirdeki Likert tipi dlgek uygulamasi lizerinden 6lgeklerin gegerlik ve giivenirlik
kanitlarinin karsilastirilmasi amaglanmistir. Bu amagla ucu gémiilii bir form (Form 4)
ve farkli orta deger etiketine sahip li¢ adet s6zel form (Form 1, Form 2, Form 3) ele
almmustir. S6zel formlarmn orta deger etiketleri i¢in Form 1°de “Fikrim yok™ ifadesi;
Form 2’de “Kararsizim” ifadesi ve Form 3’te “Ne katiliyorum ne katilmiyorum”
ifadesine yer verilmistir. Form 4’te ise ilk ve son degerleri s6zel etiketle gosterilen ve
geriye kalan kismu sayisal degerlerden olusan ucu goémiilii bir form kullanilmustir.
Aragtirmanin odak noktasini, Likert tipi olgeklerde farkli orta deger etiketlerinin ve
Ol¢ek versiyonlarinin arasindaki iliskinin ortaya ¢ikarilmasi ve konuya iliskin ampirik
bir kanit sunulmasi olusturmaktadir.

Arastirma kapsaminda uygulanan sézel ve ucu gémiilii formlarin toplam puan
ortalamalarn1 ve faktor puanlari arasinda manidar bir farklilik olmadigi sonucuna
ulagilmistir. Bu bulgu, Dixon ve dig. (1984), Finn (1972), Wyatt ve Meyers (1987),
Newstead ve Arnold (1989) bulgulan ile 6rtiigmektedir. Dixon ve dig. (1984), bu
calismadan farkli olarak, ¢aligmalarinda alt1 kategorili ve dolayisiyla zorunlu cevaph
(forced choice) bir puanlama kullanmis; sdzel ve ucu goémiilii formlar arasinda
ortalamalar bakimindan bir farklilik olmadigini ortaya koymustur. Benzer sekilde,
Finn (1972), Wyatt ve Meyers (1987), Newstead ve Arnold (1989) da, Likert tipi
6lgeklerin farkli etiket formatlarini karsilagtirdigl ¢aligmalarinda, etiket tanimlarinin
puanlar iizerinde anlamli bir farklilik ortaya ¢ikarmadigini gostermistir. Bu ¢aligmada
besli Likert puanlamasi {izerinden karsilagtirmalar gerceklestirilmis ve ortalamalar
bakimindan benzer sonuglara ulagilmistir. Bu ¢alismanin bulgularinin aksine, Jacko
ve Huck (1974), cok boyutlu bir dlgek olan Alpert-Haber Basari Anksiyetesi Testi
(Alpert-Haber Achievement Anxiety Test; AHAAT) (zerinden, ucu goémill
6lgeklerin sozel dlgeklere kiyasla daha diisiik ortalamaya sahip oldugunu belirtmistir.
Bu ¢alismada veri toplama araci olarak kullamlan Matematige Iliskin Diisiinceler
Olgegi (MIDO) arastirmanin yontem béliimiinde de belirtildigi gibi tek boyutlu bir
Olgektir. Bu baglamda Jacko ve Huck’un (1974) belirttigi gibi, AHAAT &lgeginin tek
boyutlu olmamasi sonuglarin uyusmazhiginin bir sebebi olarak disiiniilebilir. Bu
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¢alismanin sonuglarina gore, ayni 6zelligi 6l¢mek iizere ayni maddelerden olusan
kategori etiketleri farkli dort formun bireyler hakkinda benzer bilgiler sunduklar
goriilmiistiir. Newstead ve Arnold’in (1989) belirttigi tizere, formlar arasinda toplam
puan bakimindan manidar bir farklilik, farkli etiketlerin kullanilmasi durumunda
6lgek puanlarinin artmasi veya azalmasi anlamina gelecektir ki bu durum farkli
formatlardan elde edilen puanlarin karsilagtirilamayacagina isaret eder. Bu agidan dort
formun karsilastirilabilir oldugunu sdylemek uygun olacaktir. ileride yapilacak
caligmalar i¢in aragtirmacilara, ¢ok boyutlu ve zorunlu cevapl 6lgekler iizerinden de
benzer ¢alismalarin tekrarlanmasi 6nerilebilir.

Bu arastirmadan elde edilen ikinci sonug, formlarin tiimiiniin polikorik
korelasyon matrisine dayali AFA sonucu acgiklanan varyans oranlarmin ve
giivenirliginin birbirine yaklgidir. Olgek orta noktas: “Ne katiliyorum ne
katilmryorum” seklinde etiketlendiginde (Form 3) agiklanan varyans en yiiksek degeri
alirken; bunu takiben sirasiyla “Kararsizzim” etiketli Form 2, “Fikrim yok™ etiketli
Form 1 ve ucu gomiilii Form 4 gelmektedir. Form 1 ve Form 4’iin oldukga yakin
aciklanan varyans oranina sahip olmasi bu iki formun benzer diizeyde bilgi verdigi
seklinde yorumlanabilir. Formlarin tiimiine ait Cronbach Alfa i¢ tutarlilik katsayisi
.97 ve .98 olarak hesaplanmistir. Buna goére formlarin giivenirliklerinin benzer ve
yiiksek diizeyde oldugu yorumu yapilabilir. Bu bulgu, Finn (1972), Wyatt ve Meyers
(1987) ile Weng’in (2004) calismasindaki bulgular ile benzerlik gosterirken; Jacko ve
Huck (1974) ile Krosnick ve Berent’in (1993) ¢aligmalari ile ortiismemektedir. Az
once de belirtildigi gibi Jacko ve Huck (1974) arastirmasinda ¢cok boyutlu bir 6lgekten
yararlanmistir. Krosnick ve Berent (1993) ise ¢alismasinda, bu arastirmadan farkl
olarak, katilimcilarin politik goriislerini belirlemek iizere yedili Likert tipinde bir
6l¢ek kullanmig ve bu dlgegi, telefonla, yiiz yilize ve cevaplayicinin kendi yanitlarini
kendi kaydettigi sekillerde farkli oturumlarda uygulamis ve uygulamalar arasindaki
uyumu giivenirlik olarak ele almistir. Bu agidan ¢alisma sonuglarinin drtiigmemesi s6z
konusu olmus olabilir. Buna dayanarak konu hakkinda ileride yapilacak ¢aligsmalara
farkli uygulamalar (6rnegin yiiz yiize ve ¢evrimigi) arasindaki uyumun incelenmesi,
bu agidan AFA ve DFA sonuglarinin karsilagtirilmasi onerilebilir.

Bu arastirma sonucunda, AFA sonucu elde edilen madde faktor yiiklerinin, orta
degerde “Fikrim yok” ifadesi ile “Ne katiliyorum ne katilmiyorum” ifadelerinin yer
almas1 durumunda ve dlgegin ucu gémiilii sunulmasi ile orta degerde “Ne katiliyorum
ne katilmiyorum” ifadesinin yer almasi durumunda orta etki biiytikliigii ile anlaml1 bir
farklilik ortaya ¢ikardigi goriilmiistiir. Bununla birlikte, formlardan elde edilen madde
faktor yiikleri arasindaki korelasyonlara gore, sdzel dlgeklerden elde edilen madde
faktor yiklerinin kendi aralarinda daha yiiksek bir iligkiye sahip oldugu; fakat ucu
gomiilii 6lcekten elde edilen madde faktor yiikleriyle daha diisiik bir iliski gosterdigi
sonucuna ulasilmistir. Bir diger anlatimla, sdzel tutum etiketlerinden olusan formlarin
madde faktor yiikleri arasinda daha yiiksek diizeyde iliski goriildigi ve sozel
formlarin ucu gémiilii form ile daha diisiik iligkiye sahip oldugu sdylenebilir. Buna
gore Olgeklerin tutum etiketlerindeki sayisal-sozel ifade farki, Slgiilecek 6zellige
iliskin bireylerin tepkisini degistiriyor yorumu yapilabilir. Bu sonuca dayanarak
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bireylerin ayni kategoride yer alan farkli tutum etiketlerini farkli sekillerde
algiladiklar1 sdylenebilir. Arastirmacilara, benzer arastirmalarin farkli 6zellikleri
6lgen olgekler tizerinden gergeklestirilmesi dnerilebilir.

Aragtirmanin ilging bir sonucu olarak, ARMSEA degerlerine gore yalnizca bir
kargilagtirmada smirin agilmadigi dikkat ¢ekmektedir. Orta degerde “Kararsizim”
ifadesinin yer aldigi Form 2 ile orta degerde “Ne katiliyorum ne katilmiyorum”
etiketinin yer aldigi Form 3 arasinda model-veri uyumu bakimindan 6nemli bir
farklilik olmadigini sdylemek miimkiindiir. Model-veri uyumunun karsilastirildigi
diger form kombinasyonlarinda ise ARMSEA degerlerine gore onemli farkliliklar
oldugu ve formlar arasindan veriye daha iyi uyum saglayan formun orta degeri
“Fikrim yok” etiketli olan Form 1 oldugu goriilmiistiir. Buna dayanarak, orta degerde
“Fikrim yok” ifadesinin bulunmasi, diger sozel 6lgeklere ve ucu gomiilii dlgege
kiyasla 6grencilerin tepkisi i¢cin daha uygundur diyebiliriz. Oysa Basar’a (2021) gore,
“kararsizim, fikrim yok, bir sey sdyleyemem” gibi ifadeler orta derece bir tutum
diizeyi degil; durum bildirmektedir. Fakat Nadler ve dig.’ne (2015) gore tutum
ifadelerinde orta derece “notr” anlamma gelmesinin yaninda, formu dolduran
bireylerin merkeze yonelme yanliligini ve sosyal begenilme arzusunu da igermektedir.
Bu nedenle Form 1’in model-veri uyumu daha iyi ¢ikmis olabilir.

Olgme degismezligi bakimindan elde edilen sonuca gére, ayni dzelligi lgen,
ayn1 0l¢ek maddelerine sahip fakat farkli kategori etiketlerine sahip formlar arasinda
yalnizca yapisal degismezligin saglandigi; metrik degismezligin ise saglanamadigi
ortaya konulmustur. Formlar arasinda metrik degismezligin saglanamamasi, madde
faktor yiiklerinin formlarda farklilik gosterdigine isaret etmektedir. Bu durumda
maddelerde formlara gore madde yanlilig1 (DIF) ya da madde parametresi kaymasi
(DRIFT) olup olmadigi nicel ve/veya nitel yontemlerle incelenmesi dnerilebilir. Bu
aragtirmanin bulgular1 1s1g1nda ileride yapilacak ¢aligmalar i¢in arastirmacilara, bu tiir
aragtirmalarin siurl sayida olmasi sebebiyle tekrarlanmasi, sézel, ucu gomiilii ve
ayrica sayisal formlarin gecerlik ve giivenirlik bakimindan incelenmesi, 6lgek
maddelerinin faktor yiiklerinin farkli tekniklerle karsilagtirilmasi ile degiskenlik
kaynaklarinin Genellenebilirlik Kurami ve Madde Tepki Kurami temelinde
belirlenmesi 6nerilebilir.

Covid-19 pandemisi sebebiyle bu arastirmada veri toplama asamasi ¢evrimigi
bir platformda gerg¢eklesmistir. Verinin toplanmasi asamasinda formlarin linkleri
sirastyla Form 1, Form 2, Form 3 ve Form 4 olacak sekilde birer hafta arayla dort giin
boyunca dgrencilerin erigsimine agik birakilmistir. Bu siireci biraz daha agiklamak
gerekirse Ogrencilere oncelikle Form 1 uygulanmistir. Bu formun linki dort giin
boyunca 0Ogrenci erisimine agik birakilmis ve dort giliniin sonunda erisime
kapatilmistir. Form 1’e erisimin kapanmasinin ardindan tam bir hafta sonra Form
2’nin linki 6grencilere dagitilmig ve formlarin timi i¢in bu zamanlamaya 6zen
gosterilmistir. Formlarin farkli 6ncelik ve sonralik kombinasyonlari dikkate alinarak
veri toplamanin pandemide zor olacagi ve Ogrencilere karisik gelebilecegi
diisiiniilerek form uygulama siras1 bu arastirmada sabit tutulmustur. Bu durumda sira
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etkisinden kaynaklanan hatalarin 6l¢gme siirecini etkileyebilecegi diisiiniilebilir. Bu
durum arastirmanin bir smirhlig olarak karsimiza gikmaktadir. ileride yapilacak
aragtirmalarda sonuglari sira etkisinden arindirmak amaciyla formlarin farkli 6ncelik-
sonralik kombinasyonlarina yer verilmesi Onerilebilir. Bununla birlikte bu
aragtirmada temel alinan Olgek besli Likert tipinde puanlanan, 14 madde ve tek
boyuttan olusan MiDO’diir. Daha fazla ya da az sayida madde igeren, iiclii veya dortlii
Likert gibi farkli tiirde puanlanan ve g¢ok boyutluluk 6zelligi gosteren oSlgekler
iizerinden bu tip arastirmalarin tekrarlanmasi 6nerilebilir. Ayrica bu arastirmada s6zel
Olgeklerde yalnizca orta deger etiketleri degistirilmis; diger dort etiket aymi
birakilmustir. Farkli etiket ifadelerinin tutum Uzerindeki etkisi tim etiket ifadeleri
degistirilerek veya etiketler farkli sekillerde siralanarak da incelebilir.
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Appendix

Table 7

Item Factor Loads calculated from CFA
Item Form 1 Form 2 Form 3 Form 4
M1 0.93 0.93 0.94 0.92
M2 0.80 0.83 0.84 0.87
M3 0.94 0.95 0.96 0.96
M4 0.92 0.95 0.94 0.92
M5 0.89 0.86 0.92 0.88
M6 0.88 0.91 0.89 0.87
M7 0.91 0.95 0.94 0.88
M8 0.70 0.68 0.71 0.68
M9 0.87 0.90 0.91 0.92
M10 0.90 0.92 0.90 0.92
M11 0.80 0.84 0.84 0.81
M12 0.92 0.92 0.94 0.90
M13 0.82 0.85 0.84 0.86

M14 0.95 0.94 0.94 0.89
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