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1. INTRODUCTION

Over the past 60 years, different survey instruments, with varying dimensionality, items and
constructs, have been developed with the intention to measure students’ attitude towards statistics [1]. The
number of items in these instruments are as minimum as fourteen items (e.g., Attitudes Toward Quantitative
Concepts (ATQC) [2]) or as many as fourty-four items (e.g., Students’ Attitudes and Conceptions in
Statistics (STACS) [3]). Some used the 5-point scale (e.g., Students’ Attitudes Toward Statistics
Questionnaire (SATSQ) [4]) while others used the 7-point scale (e.g., Survey of Attitudes Toward Statistics —
28 (SATS-28) [5]) and so on. Further, some of these survey instruments are available for use (e.g., STACS
and SATS-28) while others are not readily available (e.g., Attitudes Regarding Graduate Statistics Scale
(ARGSS) [6]) and Bad Attitudes Toward Statistics (BATS) [7]).

In Table 1 can be seen the Survey of Attitudes Toward Statistics that was first designed in 1995
(SATS-28) and contained twenty eight items and four subscales [5]. The four subscales are affect, cognitive
competence, difficulty and value. The 2003 version (SATS-36) was updated with another two subscales that
are interest and effort and contained thirty six items altogether [8]. Table 1 provides the description for the
subscales in SATS-28 and SATS-36.The six subscales in SATS-36 measures six different aspects of
undergraduate students’ attitude towards statistics. There are two versions of SATS-36 that is the pre-course
version and the post-course version. It is a Likert-type instrument with seven options for each item ranging
from strongly disagree (code 1) to strongly agree (code 7). The instrument and scoring guides can be
obtained from http://www.evaluationandstatistics.com.
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Table 1. SATS-28 and SATS-36
Affect Students’ feelings about statistics, whether positive
(6 items) feelings or negative feelings.
Students’ attitudes about intellectual knowledge and
skills applied to statistics that is how well they are able

First version Cognitive competence

SATS-28 Four subscales (6 items) to mentally comprehend statistics.

(28 items) Difficulty Students’ attitudes about the difficulty of statistics as a
(7 items) subject.
Value Students’ perceptions about the usefulness, relevance
(9 items) and worth of statistics in personal and professional life.

: Interest - . . .
SeAc_?gfjs\éerswn Additional two (4 items) Individual student’s interest in statistics.
- subscales Effort . . .
(36 items) (4 items) Amount of work needed in learning statistics.

2. LITERATURE REVIEW

SATS-36 has been used to investigate the influence of biographical variables on students’ attitudes
towards statistics [9], the relationship between students’ conceptualization of statistics and their attitudes
towards statistics [10], and students’ attitudes towards statistics that function as barriers for acquiring
quantitative skills in the long run [11]. On the other hand, past studies on SATS-36 as an instrument have
included investigating the reliability and validity of SATS-36 on a sample of students [9], and investigating
the underlying structure of SATS-36 and the functioning of individual items in this survey questionnaire [12].

Studies have employed various analysis methods and techniques including confirmatory factor
analysis [9],[12], ordinary least squares regression [11], tight data analysis approach [10] and Mardia’s test
for multivariate normality [13]. Besides investigating different groups of students such as the educational
sciences students [12], industrial and organizational psychology students [9] and political science students
[14], past studies have involved students from various countries such as South Africa [9], United States [10]
and Australia [13].

Among the important findings from these studies is that students are interested in statistics and
believe statistics is worth studying despite having perceived statistics as a difficult subject [9]. In addition, it
was found that interest in statistics is influenced by the extent to which quantitative material is used [11].
Interestingly, study by Slootmaeckers (2012) revealed that although attitudes towards statistics have an effect
on the learning of statistics, negative attitudes are not always a barrier for learning [11]. The findings of two
separate studies on the attitudes of male students and female students showed that male students displayed
more positive feelings [9] and male students are more confident [15].

The results of the past studies led to the need to conduct other studies involving different aspects
with respect to the use of SATS-36 and students’ attitude towards statistics. For instance, Coetzee and Van
der Merwe (2010) [9] suggested investigating the relationship between gender and age in influencing
statistics attitudes while the study by Bond, Perkins and Ramirez (2012) [10] investigated if students’ attitude
towards mathematics influences their attitude towards statistics. Further, Coetzee and Van der Merwe (2010)
[9], and Vanhoof et al., (2011) [12] feel that more studies involving students from other academic fields and
statistics courses need to be conducted besides studies to investigate the reliability and validity of SATS-36.

3. METHOD
3.1. Objective of Study

The objective of this study is to determine the reliability and validity of SATS-36 for a Malaysian
sample. This is primarily since past studies involving a Malaysian sample of students (e.g., [16]-[18]) have
not attempted to investigate the reliability and validity of SATS-36.

3.2. Sample of Respondents

This study involved 67 students from a matriculation program from a higher learning institution in
Malaysia. The Malaysian students in this program would have completed year eleven of their schooling
period while students from other countries will have an equivalent entry requirement. The sample of
respondents in this study consists of Malaysian students only. The mathematics syllabus in concern contains
ten chapters. Statistics is covered in two chapters and is taught in the second semester. Most students in this
program found the topic to be challenging particularly because they are required to interpret the results of
their statistical analyses in the contexts of the problem. Moreover, a number of students exhibited negative
attitude towards mathematics in general.
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3.3. Data Analysis

Rasch Model was used to determine the reliability and validity of SATS-36 in this study. The
authors have discussed the reasons for using Rasch analysis in investigating the quality of an instrument, and
the criteria to establish reliability and validity of an instrument using Rasch analysis in earlier publications

(e.g., [19]-[21]).

4., RESULTS

Table 2 displays the summary statistics which has been obtained using the Winsteps companion to
Bond and Fox (2007) [22]. With reference to Fisher’s (2007) [23] instrument quality criteria, analysis of data
showed good item reliability (between 0.81 and 0.90) but poor case (or sample) reliability (less than 0.67).
The item separation is more than 1.00 which indicated that there is enough spread of items. However, the
case separation value of 0.98 (less than 1.00) suggested that the instrument is not able to distinguish high and
low performers for this sample of respondents.

Table 2. Reliability and fit indices

Item Case

Reliability 0.90 0.49
Separation 3.06 0.98
Infit MNSQ 1.01 1.01
S.D. 0.00 -0.50

The item infit mean square and the case infit mean square which are between 1.00 and 1.20
indicated that there is no presence of redundant items in the instrument whereby an infit mean square value in
this range implies that the response pattern is suitable and that there is enough variation in the responses. In
addition, the standard deviation values of 0.00 and -0.50 for the items and the sample respectively fulfilled
the criteria of reliability and validity that is the values are less than 2.00.

5.  DISCUSSION AND CONCLUSION

In this study, the reliability and validity of SATS-36 have been established using Rasch analysis. To
the best of the authors’ knowledge such study has not been conducted yet. This result is consistent with
previous studies using the original version of SATS-36 (e.g. [9]) and the adapted version of SATS-36 (e.g.,
[14]). However, conditions of reliability and validity were not met for the sample of respondents in this
study. Two factors could have contributed to this. First, SATS-36 was developed to investigate
undergraduate students’ attitudes toward statistics but the sample of respondents in this study is from a pre-
university program that is an external matriculation program. Second, the pre-test was not conducted in this
study whereas comparing the results of pre-test and post-test versions of SATS-36 would have given a better
insight into this respondents’ attitude towards statistics. Another factor to be considered is that although there
is no restriction on the number of students in conducting the Rasch analysis, previous studies involved larger
number of students (e.g., [15],[24],[25]). In addition, statistics were taught to the sample of respondents in
this study over a period of one week or two weeks whereas in other documented studies, the courses last from
few weeks (e.g., [24],[26]) to fewsemesters (e.g., [15],[27]) for instance.

ACKNOWLEDGEMENTS
Iwould like to express my heartfelt gratitude to Dr Candace Schau for grantingthe permission to use
SATS-36.

REFERENCES

[1] MM Nolan, T Beran, KG Hecker, “Surveys Assessing Students’ Attitudes Toward Statistics: A systematic Review
of Validity and Reliability,” Statistics Education Research Journal, vol/issue: 11(2), pp. 103-123, 2012. [Online:
http://iase-web.org/documents/SERJ/SERJ11(2)_Nolan.pdf]

[2] WH Dutton, MP Blum, “The measurement of attitudes toward arithmetic with a Likert-type test,” The Elementary
School Journal, vol/issue: 68(5), pp. 259-264, 1968.

IJERE Vol. 4, No. 2, June 2015: 84 - 88



IJERE ISSN: 2252-8822 a 87

(3]

[4]

[5]
(6]
[7]
(8]
9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

B Evans, Student attitudes, conceptions, and achievement in introductory undergraduate college statistics
(Doctoral dissertation), Temple University, Available from Dissertation Abstracts International (AAI3178774),
2005.

A Bayot, J Mondejar, JA Mondejar, F Monsalve, M Vargas, “The difficulties oflearning concepts in the social
sciences,” In M. Misztal and M. Trawinski (Eds.), Studies in teachereducation: Psychopedagogy, pp. 242-258,
2005. Krakow: WydawnictwoNaukoweAkademiiPedagogicznej.

C Schau, J Stevens, T Dauphinee, A Del Vecchio, “The Development and Validation of the Survey of Attitudes
toward Statistics,” Educational and Psychological Measurement, vol. 55, pp. 868-875, 1995.

C Douzenis, “Graduate statistics education: A dilemma for students and faculty,” Paper presented at the annual
meeting of the American Educational Research Association, New Orleans, 1994.

RA Berk, JP Nanda, “Effects of jocular instructional methods on attitudes, anxiety,and achievement in statistics
courses,” HUMOR: International Journal of Humor Research, vol/issue: 11(4), pp. 383-410, 1998.

C Schau, “Students’ Attitudes: The “Other” Important Outcome in Statistics Education,” Parts of the paper
presented at the Joint Statistics Meetings, San Francisco, 2003.

S Coetzee, P Van der Merwe, “Industrial psychology students’ attitudes towards statistics,” South African Journal
of Industrial Psychology, vol/issue: 36(1), pp. 1-8, 2010.

TG Bond, CM Fox, Applying The Rasch Model: Fundamental Measurement in the Human Science, New Jersey:
Lawrence Erlbaum, 2" Ed, 2007.

K Slootmaeckers, “Too Afraid to Learn?! Attitudes towards Statistics as a barrier to Learning Statistics and to
acquiring Quantitative Skills,” Paper presented at the 4" International Conference on Education and New Learning
Technologies (EDULEARN12), Barcelona, Spain, 2012.

S Vanhoof, S Kuppens, AEC Sotos, L Verschaffel, P Onghena, “Measuring Statistics Attitudes: Structure of the
Survey of Attitudes toward Statistics (SATS-36),”Statistics Education Research Journal, vol/issue: 10(1), pp. 35-
51, 2011. [Online: http://iase-web.org/documents/SERJ/SERJ10(1)_Vanhoof.pdf]

M Hood, PA Creed, DL Neumann, “Using the Expectancy Value Model of Motivation to Understand the
Relationship between Student Attitudes and Achievement in Statistics,” Statistics Education Research Journal,
vol/issue: 11(2), pp. 72-85, 2012. [Online: http://iase-web.org/documents/SERJ/SERJ11(2) Hood.pdf]

T Khavenson, E Orel, M Tryakshina, “Adaptation of survey of attitudes towards statistics (SATS 36) for Russian
sample,” Procedia - Social and Behavioral Sciences, vol. 46, pp. 2126-2129, 2012. [Online:
http://www.sciencedirect.com/science/article/pii/S1877042812015698#]

U Genschel, A Kaplan, A Carriquiry, E Johnston, W Kliemann, K Koehler, I Mouzon, H Nguyen, “Statistical and
Mathematical Self-Efficacy of Incoming Students at a Large Public University,” In K. Makar, B. de Sousa and R.
Gould (Eds.), Sustainability in Statistics Education, Proceedings of the Ninth International Conference on Teaching
Statistics (ICOTS9), Flagstaff, Avrizona, USA, 2014. [Online: http://iase-
web.org/icots/9/proceedings/pdfs/ICOTS9_C259 GENSCHEL.pdf]

MJ Hairulliza, SA Noraidah, M Hazura, TW Tengku Meriam, “Students Profile Based on Attitude towards
Statistics,”Procedia  Social and Behavioral Sciences, vol. 18, pp. 266-272, 2011. [Online:
http://lwww.sciencedirect.com/science/article/pii/S1877042811011517]

SA Noraidah, MJ Hairulliza, M Hazura, TW Tengku Meriam, “Student's Attitude towards Statistics
Course,”Procedia  Social and Behavioral Sciences, vol. 18, pp. 287-294, 2011. [Online:
http://lwww.sciencedirect.com/science/article/pii/S1877042811011542]

M Hazura, SA Noraidah, MJ Hairulliza, TW Tengku Meriam, “Factors affecting FTSM students’ achievement in
statistics course,” Procedia Social and Behavioral Sciences, vol. 59, pp. 125-129, 2012. [Online:
http://lwww.sciencedirect.com/science/article/pii/S1877042812036968]

K Saras, | Noraini, “The Development of an Assessment Construct for Inferential Statistics,” Paper presented
International Conference on Assessment for Higher Education Across Domains and Skills (AHEADS 2013), Kuala
Lumpur, Malaysia, 2013.

K Saras, | Noraini, “The Use of a Hierarchical Construct to Investigate Students’ Learning of Inferential Statistics”,
In S. Forbes and B. Phillips (Eds.) Proceedings of the Joint IASE/IAOS Satellite Conference, Macao, China, August
2013. [Online: http://iase-web.org/documents/papers/sat2013/IASE_IAOS_2013 Paper_1.2.2_Krishnan_Idriss.pdf]
K Saras, | Noraini, “Investigating Reliability and Validity for the Construct of Inferential Statistics,” International
Journal of Learning, Teaching and Educational Research, vol/issue: 4(1), pp. 51-60, 2014.

ME Bond, SN Perkins, C Ramirez, “Students’ Perceptions of Statistics: An Exploration of Attitudes,
Conceptualizations, and Content Knowledge of Statistics,”Statistics Education Research Journal, vol/issue: 11(2),
pp. 6-25, 2012. [Online: http://iase-web.org/documents/SERJ/SERJ11(2)_Bond.pdf]

WPJ Fisher, “Rating Scale Instrument Quality Criteria,”Rasch Measurement Transactions, vol/issue: 21(1), p.1095,
2007. [Online: http://www.rasch.org/rmt/rmt211m.htm]

F Chiesi, C Primi, “Cognitive and non-cognitive factors related to students’ statistics achievement,” Statistics
Education Research Journal, vol/issue: 9(1), pp. 626, 2010. [Online:
http://www.stat.auckland.ac.nz/~iase/serj/SERJ9%281%29_Chiesi_Primi.pdf]

NA Reeinna, “Student’s Attitude Towards Introductory Statistics Course at Public Universities using Partial Least
Square Analysis,” Interdisciplinary Journal of Contemporary Research in Business, vol/issue: 6(4), pp. 94-123,
2014.

TA DeVaney, “Anxiety and attitude of graduate students in on-campus vs. online statistics courses,”Journal of
Statistics Education, vol. 18, pp. 1-15, 2010. [Online: http://www.amstat.org/publications/jse/v18nl/devaney.pdf]

Investigating SATS-36 for a Matriculation Sample (Saras Krishnan)



88 o ISSN: 2252-8822

[27] J Griffth, L Adams, L Gu, C Hart, P Nichols-Whitehead, “Students attitudes toward statistics across the disciplines:
A mixed-methods approach,”StatisticsEducation Research Journal, vol/issue: 11(2), pp. 45-46, 2012. [Online:
http://iase-web.org/documents/SERJ/SERJ11(2)_Griffith.pdf]

BIOGRAPHIES OF AUTHORS

Saras Krishnan obtained her doctorate degree in Mathematics Education from the University of
Malaya, Malaysia in 2014. She has a BSc in Industrial Science majoring in Mathematics and
MSc in Applied Mathematics, both from Universiti Teknologi Malaysia, Malaysia. She is a
full time teaching staff at the INTI International University in Malaysia and over the years
have taught different courses including calculus, engineering mathematics and mathematical
studies for various programs. Her research interests are assessments, teaching and learning,
and Rasch analysis.

E-mail: saras.krishnan@newinti.edu.my

Prof Dr Noraini Idris holds a BSc Ed. (Hons) majoring in Mathematics and Physics and M.Ed.
in Mathematics Education from the Universiti Malaya, Malaysia. She went on to obtain a PhD
in Mathematics Education from the Ohio State University in the United States of America. She
was awarded the Distinguished Diversity Enhancement Award when she was in USA for
organizing workshops to improve performance of the minority groups. She is also a gold
medal recipient at the International Innovation and Invention Competition held at Geneva,
Switzerland in 2005.

E-mail: noridris@upsi.edu.my

IJERE Vol. 4, No. 2, June 2015: 84 - 88



