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Abstract:

The study was conducted to construct and standardize mathematical attitude scale. The sample for the
study consisted of 275 students of students of std. IX of Ahmedabad district. As the first step in developing
mathematical attitude scale, 84 statements were gathered from literature, books, bulletins, articles,
journals and by holding discussions with the subject matter experts These statements were framed in such
a way that they could express the positive or negative attitude of students towards mathematics. In order
to get five point judgement, five alternative response categories ranging from “strongly agree” (SA) to
“strongly disagree” (SD) were assigned to each statement. After Item collection, for Item selection, 52
items were administered for a random sample of 129 students. Those students were not included in the
main sample. 25 per cent of the highest total score and 25 per cent of the subject with the lowest total
score were taken and finally 35 statements are selected at the end if item analysis. To know the reliability
of attitude scale construction was determined by using ‘split halves method’ on 100 students. Since the
contents of attitude scale were derived from the list of statements based on the opinion of the experts, it
was assumed that the score obtained by administering the attitude scale of this study would measure what
was intended to be measured. In this way validity of scale was justified It was concluded that the scale
was valid and reliable for measuring students’ attitude toward Mathematics and hence recommended for
teachers to utilize the scale to measure the attitude of their students’ to facilitate positive attitude towards
Mathematics. It was concluded that the scale was valid and reliable for measuring students attitude
toward Mathematics and hence recommended for teachers to utilize the scale to measure the attitude of
their students’ to facilitate positive attitude towards Mathematics.

1. Introduction

Mathematics is very beneficial to our mind if we go into its study. It develops our logical reasoning,
analytical thinking, problem solving etc. Mathematics is present in our daily lives. If we are able to
understand Mathematics and arrive at logical solutions, we will be able to prepare our minds when we
have real problems. We can look for the best logic, see the possible solutions and relate the data we have
to reach the conclusion. Each student has not the same feelings or emotions for math subject. For many
students, math is very interesting, creative and easy subject whereas for some student’s math is boring,
abstract, lacking in creativity, complex and very difficult to understand. In psychological terms, these
beliefs, emotions, liking or disliking are defined as attitudes. In other words, attitudes are expressions of
how much we like or dislike various things. They express our beliefs for something or someone. They
may be based on our knowledge, our feelings and our behaviour. They may influence future behaviour.
The objective of evaluating students” mathematical attitudes is to use information to decide and modify
teaching strategies and curriculum materials of Maths. Attitudes toward learning, subject area, and
teaching strategy are very important because they affect students’ motivation to learn. A positive
mathematical attitude reflects a positive emotional disposition to learn Maths and in a similar way, a
negative attitude relates to a negative emotional disposition. These emotional dispositions have an impact
on students’ math scores and educational achievements. For this reason positive mathematical attitudes
are desirable since they may influence one’s willingness to learn Maths and also the benefits one can
derive from teaching and learning process. In this sense, measuring mathematical attitude is very
important task before designing math curriculum, applying teaching methods and techniques to teach
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math etc. Knowledge of students’ mathematical attitude provide guidelines to a teacher for betterment
of student. In the present research, a researcher focused on construction and validation of mathematical
attitude scale of students of std. 1X.

2. Objectives of the Study

The following are the objectives of the study:
1. To construct Mathematical Attitude Scale (MAS)
2. To Establish the Reliability of MAS
3. To Establish the Validity of MAS

3. Method

In the present study, attitude was operationalized as positive or negative feeling of students of standard
IX towards Mathematics. In order to construct the Mathematical Attitude Scale (MAS), relevant books,
journals, articles, etc. were referred. Because attitudes are so much a part of human behavior, researchers
had spent a great deal of time figuring out ways to measure attitudes. As the Likert Scale is most universal
and easy to understand, researcher preferred to construct MAS by Likert Scale. For construction and
validation of MAS, the following steps were taken.

4. Preparation of Items

For that six components were selected. These six components were usefulness, confidence, emotions,
motivation, necessity and stress. Altogether 81 statements were collected and framed. For application of
the scale, the researcher decided to collect information against each 81 statements in five-point continuum
viz. *Strongly agree’, ‘Agree’, ‘Neutral’, *Disagree’ and ‘Strongly disagree’.

5. Reviewing and Editing of the Test Items

The draft containing the 81 statements was given to 10 experts in the field for analyzing the content,
language, nature of the items as well as for editing the statements. The experts were requested to give
their opinions regarding validity and relevancy of statements. Based on their suggestions and useful
recommendations, the statements were modified accordingly and some of them were rejected. Out of 81
statements that were constructed, 52 statements were finalized and 29 were rejected.

6. Preliminary Try Out

Based on the feedback from the experts, some of the 52 statements were modified before they were
arranged according to the six components. There are 28 positive statements and 24 negative statements
altogether. The positive and negative statements were merged together before administration. The tool
was then administered to 149 students of standard IX to determine the level of understanding of the
appropriateness of the dimensions and the items of the Scale. The response continuum for each statement
was a linear scale indicating the extent respondents agree or disagree with each statement. For example,
1 = Strongly Disagree (SD), 2 = Disagree(D), 3 = Neutral(N), 4 = Agree(A), and 5 = Strongly Agree(SA)
for positive statements and reverse order for negative statements. Out of the 52 statements,16 statements
were discarded and the scale now comprised of 36 statements.

7. Item Analysis

In the present research, the MAS was constructed by using Likert Scale principles. The numerical values
for the response options were reversed at the time of analysis. For example, for positive statements, 1 =
SA,2=A,3=N,4=D, and 5 = SD and reverse order for negative statements. For the basis of rejecting
statements, the frequency distribution of the scores based upon the responses to all the statements was
taken. Two groups were formulated- one with high scores on the scale (top 25% of the group) and other
with low scores (i.e. bottom 25% of the group). Then researcher applied t-test between two groups for
each item at 0.05 level of significance. The items with significant t values (t> 1.96) were accepted while
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those with insignificant t-values(t <1.96) were rejected. Selected items with their ‘t” values are shown in
table 1 and table 2.
Table 1: Calculated ‘t’ value and decision regarding selection and rejection of the statements of

the attitude test
stgtgﬁ?efnt va}ue Result stg(e).rr?efnt va}ue Result st;\'lcgﬁ?efnt varue Result
1 2.24 | Selected | 19 1.6 Rejected | 37 4.68 | Selected
2 2.86 | Selected | 20 1.5 Rejected | 38 2.79 | Selected
3 18.75 | Selected | 21 9.9 Selected | 39 3.79 | Selected
4 8.82 | Selected | 22 6 Selected | 40 1.85 | Rejected
5 3.68 | Selected | 23 4.38 | Selected | 41 2.4 Selected
6 2.5 Selected | 24 12.13 | Selected | 42 1.65 | Rejected
7 6.25 | Selected | 25 30 Selected | 43 1.92 | Rejected
8 7 Selected | 26 6.21 | Selected | 44 2.5 Selected
9 0.29 | Rejected | 27 6.61 | Selected |45 2.91 | Selected
10 3.1 Selected | 28 3.27 | Selected | 46 1.15 | Rejected
11 8.32 | Selected | 29 3.33 | Selected | 47 0.15 | Rejected
12 3.63 | Selected | 30 4.76 | Selected | 48 1.21 | Rejected
13 2.57 | Selected | 31 1.07 | Rejected | 49 1.19 | Rejected
14 3.39 | Selected | 32 3.96 | Selected | 50 1.5 Rejected
15 1.72 | Rejected | 33 1.36 | Rejected |51 1.5 Rejected
16 10 Selected | 34 6.47 | Selected | 52 1.19 | Rejected
17 5.27 | Selected | 35 3.7 Selected | -- -- --
18 2.5 Selected | 36 9.41 | Selected | -- -- --
Table 2: Selected Items

1 Hel (Bl HBIAML SIDURL Us1Rel Bilde DAL <Al Negative

2 afElds UEADI HIRL HIZ 25 Hdliors 510 69, Positive

3 afilds szusl G5AAUHL § AN . Negative

4 afBd Wizl dailis Rzl vis el e, Positive

5 A WL W2 24l (A, 4], Negative

6 A Hel HietRas Zld 25l v 69, Negative

7 A Hel ot 67 Lol wUU 9, Negative

8 Al vt o7 Guaiall (4 €9, Positive

9 (Bl (A4 HIAL YLl ALE AL AU A5HH 329, 9. Negative

10 | alBid (Aua Hed sl 24 59 69, Negative

11 | alBid Qs |e vidyds ad a9l ds 42l wie . Positive

12 | aldid (Awa we 519 we 2ld si2idl asdl el Positive

13 | alBid (Aua Hel 22 oAl <2l Negative

14 | e [ aHsyodl gBa s(zq 6. Negative

15 | ol (M UL Hel 2UIR 2l 89, Positive

16 | ol [Auami 516 22lcrsdl <9l Negative

17 | aldd (@il snaell 2132 qol 9. Positive
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18 | albid gilvialdl ald e axidl ¥s 9. Negative
19 | oulbtdd szl clsaedl stidRs 2aaleHsdldl [Asi A 6. Positive
20 | alBid-l 4dimi Wizl A1y 94l o 9, Positive
21 | alBidel el oldl avid He siR(AddL piq@a 9, Negative
22 | ol@del 5810 GEAAML Hel SLRHRIHEL AL €9, Negative
23 | al@del 4d RagAidl szl s mi 9. Positive
24 | al@ds stid adalsdel [As Wiz o3l 8. Positive
25 | alBde st Al g gl 52 HeE3U ol 89, Positive
26 | @REl Hi2Al HeTAuBAAmiAL 2is [Aua oulbid 9. Positive
27 | L [QRld alBiddl adHl sl Aasd 53 9g . Positive
28 | ¢ GHUL ABAL 2rvial 2AalL 21aal Wilsdptig] oAl [ 52 €. Positive
29 | @asilzs Deaflui albid-l 516 or3laud 4. Negative
30 | cadsilzs Deolli albid-l 515 Gulfidl <l Negative
31 | clsdd [A2udi s2ami oulBd, [Ausdl Yoo, sl €. Positive

o2 Hel AR 52l ursrpl ugdl 2l AR oulBifas wsd dnsyal w2 oflew Hilsdl .
32 - R o Positive
HAAALAL Wiheel 52 69,
33 | oy [Awdid ¢ sz ¢ duidl 2is [Qw allid &, Negative
34 | oyleat affd um ¢ aradEl dlvil ag ¢ Positive
35 | al@dd st asalsd-l [Asi Wiz o3l . Positive
36 | oUlBldedi HOBA VALEL HIZL HOLSHE FuR <2l Negative

8. The Final form of the test

In the final form of the scale there are 36 items, 19 positive statements and 17 negative statements. For
the final application, the attitude scale consisting of 36 statements was then administered to 100 students
of standard 1X.

9. Estimation of Reliability

For finding out the reliability, the Split Half Method to estimate the internal consistency of the scale was
used on a sample of 100 students of Ahmedabad district. The scale was divided into two equivalent group.
Half test reliability coefficient was computed first. From the half test reliability coefficient, the whole test
reliability coefficient was estimated. It was found significant at 0.05 level. Reliability was also checked
by Rullon and Flangon formula and it was found significant. The calculation is shown in table 3 as below.

Table 3 :Value of ‘r’ calculated using spilt half method
a. Pearson’s product moment method 0.92000
b. Rulon Formula 0.96037
C. Flanagon Formula 0.89761

10. Estimation of Validity
In the present research, researcher checked concurrent and content validity of a scale.

11. Concurrent Validity:

It is concerned with the relation of test scores to an accepted contemporary criterion of performance on
the variable which the test is intended to measure. The attitude scores of 100 students were compared to
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their first semester marks gained in Maths to calculate it and it was found 0.8562 and which was
significant.

12. Content Validity

The content validity of the scale was confirmed on the basis of the opinion of the experts that it does
convey the concept it purports to measure and has a logical link with the objectives. After the items were
constructed, the draft was given to experts in the field of education. Based on their suggestions and useful
recommendations, the statements were modified accordingly and some of them were rejected. After try
out was carried out, only items with ‘t’ value above 1.96 which are significant at 0.05 level were selected.
Therefore, the scale has content validity.

13. Conclusion

This study was done to construct and to validate an attitude scale for students of standard X to find out
their attitude towards Mathematics. This scale i.e. MAS has been found to be very reliable and valid in
terms of concurrent and content validity. Researcher constructed MAS as a part of experimental study so
sample was limited to 275 students only. Norms can not be established on such a small sample Therefore
MAS is reliable and valid but not standardized and can be used by Maths teachers who are interested in
finding out the attitude of students of std. IX towards Mathematics.
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