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Students of social sciences often hate statistics and therefore cannot utilize statistics
optimally. As only a few studies are available on the antecedents of the attitude towards
statistics, the authors investigated ﬁve possible antecedents in a hypothetical model. The
sample for this study was 255 psychology students across Greater Jakarta, Indonesia (52
males, 203 females; Mage ¼ 20.309 years old, SDage ¼ 1.182 years). Using path analysis, it
was found that mathematics self-efﬁcacy and appreciation towards history of mathematics
can predict statistics appropriation, while ambiguity tolerance can predict previous bad
mathematics experience. Finally, both statistics appropriation and previous bad mathematics experience can predict attitude towards statistics, thus conﬁrming the hypothesized model. The overall psychological model had a good ﬁt (c2 (7, N ¼ 255) ¼ 7.72,
p > .05).
© 2016 Kasetsart University. Publishing services by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Introduction
Mathematics has long been considered as the language
of any natural and social science (Choudhury & Das, 2012)
as it provides a scientiﬁc basis that signiﬁes empiricism (AlAgili, Bin Mamat, Abdullah, & Maad, 2012). Studying statistics as “a branch of mathematics dealing with the
collection, analysis, interpretation, and presentation of
masses of numerical data” (Smith, 2011, p. E5) gives us the
opportunity to make more logical and positive decisions in
solving problems (Ulpah, 2009). Statistics helps us to: (1)
describe phenomena in a simpler and more concrete
manner, (2) identify the relationships between factors in
dealing with problems and, (3) predict future outcomes
(Huang, 2015). Due to these functions, statistics plays an
important part in the study of psychology in determining
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the credibility of psychological research methods and
results.
However, despite the importance of mastering statistical skills in psychology, there has been a tendency to dislike
and even avoid number-associated statistics among college
students (Slootmaeckers, Kerremans, & Adriaensen, 2014).
The negative responses students have towards statistics
(scary, confusing, and hard) eventually creates the
tendency for students to avoid using quantitative methods
in conducting research (Kurniati, 2012).
Attempts have been made through many studies to
explain this phenomenon of disliking statistics, and a main
focus deals with the attitude towards statistics, deﬁned as
an individual's tendency to respond to statistics based on
their potential, evaluation, and act (Margono, 2013). The
reason attitude is considered to be able to explain the
phenomenon is because it reﬂects an individual's response
to statistics based on their feelings, behavior, and beliefs
lu, 2011). As Wirth and Perkins (2008)
(Schau & Emmiog
stated, learning is not just acquiring knowledge, rather it
is an approach towards developing an attitude toward what

http://dx.doi.org/10.1016/j.kjss.2016.08.013
2452-3151/© 2016 Kasetsart University. Publishing services by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

2

T. Prayoga, J. Abraham / Kasetsart Journal of Social Sciences 38 (2017) 1e8

Literature Review

lu,
statistics-related lessons and activities (Schau & Emmiog
2011). It does not reﬂect the true difﬁculty of the subject, as
sometimes an easy lesson could be regarded as hard by
some students, and vice versa. Interest is the subjective
level of curiosity and willingness to engage in learning
statistics. The ﬁnal component, effort, is the subjective
perception of how much effort students have to invest to
learn statistics. It is not limited to understanding lessons; it
could take the form of doing an assignment, taking a test
and maybe collaborating with others.
In Indonesia, the main reasons students detest statistics
are: they perceive the subject to be irrelevant and nonbeneﬁcial in studying psychology, a lot of calculation has
to be done and formulas remembered, and lessons are not
interesting, boring and hard (Kurniati, 2012); all of which
align with the component dimensions of attitude towards
statistics.

Attitude Towards Statistics

Statistics Appropriation

The attitude in this study is conceived by an interpretive
approach to give meaning and interpret the interactions
between components of attitude and to relate it better to
real life examples (Di Martino & Zan, 2015). One of the most
illustrious examples of this deﬁnition is contained in the
model developed by Schau (2003), which described attitude as a construct comprised of six subjective component
lu, 2012)daffect,
dimensions (Ramirez, Schau, & Emmiog
cognitive evaluation, value, difﬁculty, interest, and effort.
The ﬁrst component, affect indicates a student's subjective
emotions and feeling towards statistics, that is reﬂected in
their enthusiasm, comfort, and enjoyment in learning statistics. Having a positive affect means students are enjoying
learning statistics, feel no threat and will focus on the
lesson more, while having a negative affect means a student is more likely to get bored, be fearful, and to dislike
lu, 2011).
statistics (Schau & Emmiog
Cognitive evaluation is the subjective evaluation made
by the students themselves regarding their cognitive
competency in understanding statistics. Value shows how
important and valuable statistics are toward the student. It
reﬂects the subjective perception of whether they feel
statistics are relevant and beneﬁcial not only academically,
but also personally. The fourth component, difﬁculty indicates the subjective perception of difﬁculty toward

Appropriation is a term describing the adoption and use
of an object to ﬁt the user's need and intention (Gaskin &
Lyytinen, 2011). Statistics appropriation involves not only
the utilization of statistics for classroom practices and
testing but also using statistics to deal with personal
problems (Erfjord, Hundeland, & Carlsen, 2012). For
example, psychology students may remember related statistical principles when deciding to avoid trafﬁc in a rush
hour.
In this study, statistics appropriation is not measured
directly as concrete behavior, but rather as a tendency that
will determine an individual's attitude. A higher tendency
to appropriate predicts a positive effect in individuals,
representing their interest and perceived value in statistics
and considering the effort they have to invest in and the
realization that they have the capacity of doing so. Therefore, the following hypothesis was proposed: H1: “Statistics
appropriation can predict an individual's attitude towards
statistics positively.”

is learned. Moreover, studying attitudes towards statistics
could identify the potential risks and help students engage
further in the learning process. The tendency to avoid or
respond negatively towards statistics still prevails among
students, yet there is only a small body of research on
attitude towards statistics in Indonesia, making a deeper
analysis of attitude even more necessary.
The objective of this study was to explain psychology
students' attitude towards statistics through a theoretical
model by outlining and examining some of the important
factors that could potentially predict or inﬂuence the attitude, that is, mathematics self-efﬁcacy, appreciation towards history of statistics, statistics appropriation,
ambiguity tolerance, and previous bad mathematics experience (see Figure 1).

Appreciation Towards History of Mathematics
History of mathematics comprises previous events and
problems in the ﬁeld of mathematics that bring knowledge
of procedures and practicality in dealing with problems
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(Lawrence, 2010). It is not just the historical events
describing what happened in the past regarding a mathematical subject, but also the actions and thoughts that we
can learn from previous scholars and their works that allow
our minds to be opened to the inﬁnite possibilities of
mathematics (Haverhals & Roscoe, 2010). It gives students
new ideas and ways of thinking in dealing with statistical
problems (Panasuk & Horton, 2013; Smestad, 2012).
As history of mathematics can provide a positive view
and effect for learners (Goktepe & Ozdemir, 2013), appreciation as a tendency to feel gratitude and positive experience (Piragasam, Majid, & Jelas, 2013) towards the history
should be expected from a learner with a higher interest in
statistics. Students who appreciate the subject will be more
likely to appropriate it, using statistics in a different manner
from what is taught. Therefore, the following hypothesis
was proposed: H2: “Appreciation towards history of statistics
can predict an individual's statistics appropriation positively.”
Mathematics Self-Efﬁcacy
Mathematics self-efﬁcacy refers to the belief individuals
have of their ability to perform mathematics-related activities (Clutts, 2010), such as using a formula and solving
problems. It does not determine the cognitive capacity an
individual possesses, but rather how much cognitive effort
will be exhibited in dealing with a problem. Individuals
with higher mathematics self-efﬁcacy are more likely to
use a deeper cognitive strategy and maintain their selfregulation to accomplish the mathematical task (Neuville,
Frenay, & Bourgeois, 2007).
As statistics has many applied beneﬁts, individuals with
higher mathematics self-efﬁcacy believe they can work
with statistics and will be more likely to appropriate it.
Therefore, the following hypothesis was proposed: H3:
“Mathematics self-efﬁcacy can predict an individual's statistics appropriation positively.”
Previous Bad Mathematics Experience
Past experience regarding a situation can usually predict
how individuals will approach and perceive a similar situation in the future, and ﬁnally, form an attitude towards it
(Sommer, 2011). This is due to any elements of past experience, such as thought and feeling regarding a subject,
being generalized to similar situations (Perepiczka,
Chandler, & Becerra, 2011). Since students have known of
numbers since childhood, and of statistics since high
school, it is possible that any experience they had in high
schooldgood or baddcould inﬂuence how they perceive
statistics and their forming of an attitude. The focus of the
measurement in this study will be on ‘bad experiences’ that
predict attitude toward statistics negatively. Therefore, the
following hypothesis was proposed: H4: “Previous bad
mathematics experience can predict an individual's attitude
towards statistics negatively.”
Ambiguity Tolerance
Ambiguity tolerance describes emotional and perceptual characteristics of individuals when dealing with
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information in unfamiliar contexts and situations
(Furnham & Marks, 2013). It is a disposition that shows a
tendency to perceive ambiguous situations to be comfortable (or disturbing), and to then determine how to act on
that, or make sense of (or avoid) it (Dewaele & Wei, 2013).
As a disposition, ambiguity tolerance develops from a
young age when individuals learn to react toward everything new they experience in the surroundings (Merrotsy,
2013), and it could be a predictor of a learning obstacle
(Atamanova & Bogomaz, 2014). Hence, ambiguity tolerance
can predict an individual's tendency to feel the experience
in learning mathematics.
Ambiguity tolerance could not directly predict attitude,
as it requires a more concrete and speciﬁc “embodiment” of
the tolerance like mathematics experience to be able to
relate it with attitude towards statistics, thus requiring the
mediation of mathematics experience. Therefore, the
following hypothesis was proposed: H5: “Ambiguity tolerance can predict an individual's previous bad mathematics
experience negatively.”
The hypotheses formed from previous arguments can be
represented by a theoretical model shown in Figure 1.
Based on the arguments relating to each hypothesis
regarding how each predictor relates with the endogenous
or dependent variable, the formed model should be able to
explain attitude towards statistics. The following hypotheses were proposed: H6: “Mathematics self-efﬁcacy and
appreciation towards history of mathematics can predict
statistics appropriation simultaneously”; H7: “Statistics
appropriation mediates the relationship prediction between
appreciation towards history of mathematics and attitude
towards statistics”; H8: “Statistics appropriation mediates the
relationship prediction between mathematics self-efﬁcacy
and attitude towards statistics”; H9: “Previous bad mathematics experience mediates the relationship prediction between ambiguity tolerance and attitude towards statistics”;
H10: “Previous bad mathematics experience and statistics
appropriation can predict attitude towards statistics simultaneously”; H11: “Mathematics self-efﬁcacy, appreciation towards history of mathematics, statistics appropriation,
ambiguity tolerance, and previous bad mathematics experience, altogether can be used to explain attitude towards statistics signiﬁcantly through a theoretical model.”

Methods
Participants and Data Collection
The participants consisted of 255 Indonesian college
students aged 17e25 years (Mage ¼ 20.309 years, SDage ¼
1.182 years), being 52 males and 203 females studying
psychology in universities across Greater Jakarta,
Indonesia. Convenience and snowball sampling were used
in each university, to provide greater access to large-scale
participation. All data collection instruments (questionnaires) were adapted from existing ones and reworked to
ﬁt the participant and context of the study. The reliability
of each instrument was tested against Cronbach's alpha
criteria (a  0.600). Item validities were tested using corrected item-total correlation index criteria (CIT  0.250).
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Attitude towards statistics was measured using Survey
of Attitude towards Statistics (SATS-36) by Hilton, Schau, and
Olsen (2004). Examples for the items were “I like statistics”
for affect, “I can understand statistics” for cognitive evaluation, “Statistics is not valuable to me” for value, “Learning
statistics requires high discipline” for difﬁculty (unfavorable item, reversely scored), “I am interested in using statistics” for interest, and “I am planning to work hard on a
statistics course” for effort. Responses were obtained by
asking participants their level of agreement with each
statement, through a 6-point Likert scale from 1 (strongly
disagree) to 6 (strongly agree). Three items were omitted
during reliability and validity testing, resulting in 33 items
in the ﬁnal version of the instrument, with a reliability
index of a ¼ 0.940 and the CIT ranged from 0.265 to 0.797.
Previous bad mathematics experience was measured
using the indication of previous experience by Pavlou and
Fygenson (2006) that was ﬁtted into the context of the
study. Before ﬁlling out this section, the participant was
asked to imagine their high school experience. Examples of
items were “How often did mathematics make you uncomfortable?” and “How often did you enjoy mathematics?” The participant was asked to indicate the
frequency of each experience described through a 6-point
Likert scale from 1 (never) to 6 (always). No item was
omitted during reliability and validity testing, keeping six
items in the ﬁnal version of the instrument, with a reliability
index of a ¼ 0.887 and the CIT ranged from 0.523 to 0.806.
Ambiguity tolerance was measured using the compilation of an ambiguity tolerance scale by Chumakova and
Kornilov (2013). To avoid confusion and provide clarity as
to what ambiguity meant, the authors added a simple
deﬁnition of ambiguity: “Ambiguity is a situation that is
unfamiliar or novel, due to its unstructured, confusing nature and contains various meanings for an individual” in
Indonesian. Examples of the items were “I am easy and can
be willing to take any risk” and “I tend to avoid ambiguous
situations” (unfavorable item, reversely scored). Responses
were obtained by asking participants to indicate their
agreement towards each statement using a 6-point Likert
scale from 1 (strongly disagree) to 6 (strongly agree). Two
items were omitted during reliability and validity test,
resulting in 20 items in the ﬁnal version of the instrument,
with a reliability index of a ¼ 0.821 and CIT ranged from
0.314 to 0.582.
The instrument for statistics appropriation was adapted
from Lin's (2005) Zone Experience Study Questionnaire
Appropriation sub-scale, contextualized into statistical
context using Tessler's (2013) list of statistics' application,
resulting in 13 items measuring participants' tendency to
appropriate statistics. Examples of the items were “I often
ﬁnd many useful beneﬁts of Statistics in my life” and “I use
the principle of Statistics in analyzing problems I am having”. The response was obtained by asking the participant
to indicate their agreement towards each statement using 6
points Likert scale from 1 (strongly disagree) to 6 (strongly
agree). No item was omitted during reliability and validity
testing, keeping 13 items in the ﬁnal version of the instrument, with a reliability index of a ¼ 0.945 and the CIT
ranged from 0.528 to 0.830.

Mathematics self-efﬁcacy was measured using the
Mathematics Self-Efﬁcacy Survey (MSES) by Betz and Hackett (as cited in Clutts, 2010). There were 18 items measuring
the participants' belief in their ability to do mathematicsrelated tasks. Examples of the items were “I can add two
large numbers (for example, 5,427 þ 1,889) in my head
when doing a test that requires calculations” and “I can
calculate the sample needed from a 50% smaller population
from the previous study”. The response was obtained by
asking participants to indicate their agreement with each
statement using a 6-point Likert scale from 1 (strongly
disagree) to 6 (strongly agree). Two items were omitted
during reliability and validity testing, resulting in 16 items
in the ﬁnal version of the instrument, with a reliability
index of a ¼ 0.895 and the CIT ranged from 0.421 to 0.749.
To measure appreciation towards history of mathematics, the authors adapted the measurement instrument
of Techio et al. (2010) that measures students' appreciation
of past historical events into the context of mathematical
history in statistics. Examples of the items were “Understanding history of mathematics in statistics is very
important in determining my interest and appreciation in
learning statistics”, and “If I were told the story about how a
concept in statistics was formed and by whom, I would be
inspired to learn more”. For each item, participants were
given a story of how a concept or formula was introduced to
statistics, to support better understanding for each item
presented. For example “In 1976, Fischer introduced the
framework to determine hypothesis acceptance”. Participants were asked to describe the importance of each historical event for them, through a 6-point Likert scale from 1
(not important at all) to 6 (very important). No item was
omitted during reliability and validity testing, keeping 10
items in the ﬁnal version of the instrument, with a reliability index of a ¼ 0.944 and the CIT ranged from 0.614 to
0.855.
Data Analysis
The design involved a quantitative, non-experimental
approach using the predictive correlation method. The
data obtained were analyzed using a path analysis with
mediation model (Sarwono & Budiono, 2012), supported by
the LISREL 8.8 Statistics program.
Results
Twenty-ﬁve percent of the respondents were ﬁrst years
and sophomores, and 70 percent were juniors and seniors,
while the remainder were taking the 9th semester and
above. Forty-ﬁve percent took at least 4e6 credits in statistics, 24 percent took only 2e3 credits, and 18 percent
took at least 7e10 credits. Finally, 13 percent took more
than 10 credits during their study.
The results of the assumption test showed that the data
distribution was normal, free from heteroscedasticity, and
all independent variables were free from multicollinearity.
The prediction's path coefﬁcient magnitude and the t value
of signiﬁcance were obtained for path analysis using LISREL
8.8. For a at the .05 level, the critical value of t ¼ j1.96j was
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used for judging the statistical signiﬁcance of the path coefﬁcients (Yung, 2008). The coefﬁcient magnitude and
signiﬁcance were presented in the format (standardized
coefﬁcient estimation, t).
The root mean square error of approximation (RMSEA)
for the model was 0.02 (which was less than 0.05), with a p
value for test of close ﬁt of 0.358 (p > 0.05), with c2 (7,
N ¼ 255) ¼ 7.72, indicating the proposed model was a good
ﬁt and could be used to explain attitude towards statistics
(Figure 2). The results indicated that statistics appropria-
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Appreciation towards history of mathematics (total
effect ¼ 0.11, t ¼ 7.43, t > 1.96; see Equation (1)) and
Mathematics self-efﬁcacy (total effect ¼ 0.042, t ¼ 4.42,
t > 1.96; see Equation (1)) were found to have indirect
effects toward attitude towards statistics via statistics
appropriation, indicating that statistics appropriation
could mediate both variables and attitude towards statistics, but with different levels of magnitude and signiﬁcance. H6, H7, and H8 were supported by the
empirical data.

LISREL Estimates (Maximum Likelihood)

Structural Equations
Attitude =
SE
t

- 0.28*Past_Exp +
(0.035)
-8.03

0.18*Appropri, Errorvar.=
(0.018)
10.37

11.88, R2 = 0.41
(1.06)
11.20

Past_Exp = - 0.094*Amb_Tol, Errorvar.= 37.45, R2 = 0.025
SE
(0.037)
(3.34)
t
-2.54
11.20
Appropri = 0.23*Efficacy + 0.62*History, Errorvar.=
SE
(0.047)
(0.059)
t
4.89
10.66

83.58, R2 = 0.45
(7.46)
11.20

Reduced Form Equations
Attitude =
SE
t

0.042*Efficacy +
(0.0096)
4.42

Past_Exp = 0.0*Efficacy SE
t

0.026*Amb_Tol +
(0.011)
2.42

0.11*History, Errorvar.= 17.64, R2 = 0.12
(0.015)
7.43

0.094*Amb_Tol + 0.0*History, Errorvar.= 37.45, R2 = 0.025
(0.037)
-2.54

Appropri = 0.23*Efficacy + 0.0*Amb_Tol + 0.62*History, Errorvar.= 83.58, R2 = 0.45
SE
(0.047)
(0.059)
t
4.89
10.66
Equation 1 Path analysis result by LISREL: Regression equation

tion could signiﬁcantly predict students' attitudes towards
statistics positively (b ¼ 0.18, t ¼ 10.37, t > 1.96). Appreciation towards history of mathematics (g ¼ 0.62, t ¼ 10.66,
t > 1.96) and mathematics self-efﬁcacy (g ¼ 0.23, t ¼ 4.89,
t > 1.96) can predict statistics appropriation positively.
Hence, H1, H2, and H3 were supported by the empirical
data.
Previous bad mathematics experience could signiﬁcantly predict attitude towards statistics negatively
(b ¼ 0.28, t ¼ 8.03, t < 1.96). Ambiguity tolerance was
shown to be able to predict previous bad mathematics
experience negatively (g ¼ 0.09, t ¼ 2.54, t < 1.96).
Hence, H4 and H5 were supported by the empirical data.

The results also suggested that ambiguity tolerance
(total effect ¼ 0.026, t ¼ 2.42, t > 1.96) had an indirect effect
toward attitude towards statistics through previous bad
mathematics experience. This suggested that previous bad
mathematics experience could mediate the relationship
between ambiguity tolerance and attitude towards statistics. H9 was supported by the empirical data. Both previous
bad mathematics experience and statistics appropriation
could simultaneously predict attitude towards statistics.
H10 was supported by the empirical data. Finally, there was
a theoretical model explaining attitude towards statistics
simultaneously (see also Table 1). H11 was supported by the
empirical data.
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Figure 2 Path analysis result: standardized (top) and unstandardized regression coefﬁcient estimation (bottom) Notes for Figure 2, Equation 1, and Table 1.
History ¼ Appreciation towards history of mathematics; Efﬁcacy ¼ Mathematics self-efﬁcacy; Amb_Tol ¼ Ambiguity tolerance; Appropri ¼ Statistics appropriation; Past_Exp ¼ Previous bad mathematics experience; Attitude ¼ Attitude towards statistics; Errorvar. ¼ Error variance; R2 ¼ Coefﬁcient of determination
(effect size); SE ¼ Standard error

Table 1
Composition of predictive relationships
Path

Effect
type

Standardized SE
coefﬁcient

History / Appropri
Appropri / Attitude
History / Appropri / Attitude
Efﬁcacy / Appropri
Efﬁcacy / Appropri / Attitude
Amb_Tol / Past_Exp
Past_Exp / Attitude
Amb_Tol / Past_Exp / Attitude

Direct
0.62
Direct
0.18
Indirect 0.11
Direct
0.23
Indirect 0.04
Direct 0.09
Direct 0.28
Indirect 0.03

0.06
0.02
0.02
0.05
0.01
0.04
0.04
0.01

t
10.66
10.37
7.43
4.89
4.42
2.54
8.03
2.42

Discussion
Appropriation is a construct that signiﬁes acceptance,
utilization, and adoption of certain information or technology to ﬁt one's need and desire (Salovaara & Tamminen,
2009). Appropriating statistics means using them for more
than problem-solving in the test or just research. In this
study, we measured appropriation as a behavioral tendency, which means cognition, affect, and beliefs are
involved in determining its occurrence. Individuals with a
tendency to appropriate already possess certain elements
that relate to how they form an attitude. As the results
conﬁrmed, emphasizing statistical relevance in the real
world to encourage statistics appropriation would be a
great way to enhance a positive attitude among students
towards statistics (Martinez, 2010).
The results showed that there are two constructs that
could predict statistics appropriation. The ﬁrst is mathematics self-efﬁcacy indicating individuals' conﬁdence toward themselves based on the ability they think they have
to achieve accomplishment in the mathematical related
task (Smetackova, 2015). As the results of the current study
suggested, mathematics self-efﬁcacy can predict an individual's tendency to appropriate, with a higher efﬁcacy
predicting a higher tendency. This means that mathematics
self-efﬁcacy could be channeled toward a construct that is
more innovative, useful, and related to attitude towards
statistics itself, that is statistics appropriation.

Second, as the results show, appreciation towards history of mathematics can predict statistics appropriation.
Individuals with a higher appreciation of history of mathematics in statistics are expected to have inherited values
and gained positive experience from it (Piragasam et al.,
2013), and they could be a source of motivation, new
ideas, and perspective for learners. As Panasuk and Horton
(2013) added, history of mathematics provides a new
framework for students to deal with the real world, see it
from another perspective, and help to open a new mindset,
which could heavily inﬂuence how they will approach and
use statistics in a different way than expecteddthat is,
appropriate it.
The results conﬁrmed that previous bad mathematics
experiences are transferred to future mathematics-related
learning (Eden, Heine, & Jacobs, 2013). There might be
priming of some signiﬁcant events from the past that will
be associated in a similar, future context (Jansen et al.,
2013). For example, having been punished because of bad
grades can lead the student to perceive mathematics as a
source of pain and discomfort. Generalizing statistics simply as a form of “advanced mathematics that is applied”
might hinder any positive approach towards it. To
encourage students to develop a positive attitude (love)
towards statistics, there are at least two things that need to
be done. First, as Thanissaro (2012) suggested, as attitude is
formed by habits and experience from time to time; it is
important to avoid giving a negative experience that could
be associated with mathematics from an early age of
learning. Second, efforts to present statistics in a more
enjoyable and welcoming manner are encouraged in
dealing with disengaged students.
An individuals' disposition toward ambiguity tolerance
could predict the intensity of bad experience, at least in
learning mathematics, as shown by the results. An individual with a higher tolerance to new situations and information will perceive these to be bearable and will be less
likely to experience discomfort and anxiety from less clear
matters (Dewaele & Wei, 2013; Furnham & Marks, 2013).
These ﬁndings do not necessarily indicate that a mathematics lesson is always ambiguous or unstructured, rather
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it concerns how a mathematical lesson might be presented
as ambiguous and confusing for students.
Conclusion and Recommendation
As all the hypotheses were supported by the empirical
data, the model proposed can indeed be used to explain
attitude towards statistics. It incorporated not only present
but past factors (previous bad mathematics experience),
individual's disposition in dealing with new situation
(ambiguity tolerance), behavioral tendency (statistics
appropriation), beliefs (mathematics self-efﬁcacy), and a
stimulus trigger that has the potential to spark interest and
encourage students to make a greater effort (history of
mathematics). These results explain attitude well, especially toward statistics, though many factors should be integrated. In determining whether to encourage a positive
attitude or to identify why a student has a negative attitude, all these factors will be pivotal in the analysis.
Conﬂict of interest
There is no conﬂict of interest.
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