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3.2.7 Understanding Motivation behind Mathematics Enrolment Choice in Senior 
Secondary Schools: Questionnaire Design 
 
Ning Li
Australian Mathematical Sciences Institute

A theoretical model is proposed as the basis for developing an instrument to investigate factors 

that may influence mathematics enrolment choice in senior secondary schools in Australia. The 

rationale for the model construction is explained.

Introduction
Mathematics is mandatory in Australian schools up to the end of Year 10, and is still required 

in some states in Year 11, but not beyond that. To accommodate individual needs and 

to encourage engagement, various levels of mathematics are offered in each state and 

territory. These levels are categorised as elementary, intermediate and advanced. Elementary 

mathematics does not contain calculus and is not intended to provide a foundation for tertiary 

studies that involve mathematics. In contrast, intermediate or advanced mathematics may be 

required as entry to university courses where mathematics is an integral part of the discipline.

For the reader’s convenience, in this paper Year 10 is referred to as the point when students 

make their subject choices although—as pointed out above—in some states mathematics is 

compulsory during (part of) Year 11. 

Low participation in mathematics by secondary students, and in particular girls, has been 

of concern to the nation. On one hand, there is a high demand for a mathematically skilled, 

more gender balanced workforce (Office of the Chief Scientist, 2017). On the other hand, 

participation rates in intermediate and advanced mathematics continue to decline (Forgasz, 

2006; Barrington & Evans, 2016; Li & Koch, 2017). Despite the overall yearly participation in 

mathematics appearing to be stable, at a rate as high as 87 per cent, more than 60 per cent 

of participants are enrolled in elementary level mathematics only. Over time, students have 

steadily shifted away from advanced and intermediate towards elementary level mathematics. 

Moreover, the participation has been persistently lower for girls than boys at all levels of 

enrolments (Li & Koch, 2017, Figure 5). 

Research examining factors relating to mathematics enrolment in secondary school education 

has led to an improved understanding of enrolment patterns. However, an exploration of factors 

underlying the enrolment decision is desirable, as it may shed light on how participation in 

higher level mathematics can be increased.

What factors drive students to continue or discontinue mathematics beyond Year 10? 

What factors differentiate between students who select and those who avoid advanced 

mathematics? What is the role of gender in the choice of enrolment? 

To answer these questions requires a survey instrument that can generate adequate 

numbers of responses. Many studies have examined the influence of affective factors on task 

performance, achievements, and participation in mathematics (Pajares & Graham, 1999; 

Watt & Bornholt, 2000; Leder & Forgasz, 2002; Marat, 2005). In particular, the motivation and 

engagement scale (MES) for high school students (Martin, 2001; Liem & Martin, 2012) has been 

designed and used to measure motivation of high school students. It covers a broad range of 

questions relating to motivation and school learning in general. A ready-to-use instrument that 

elicits specific reasons for mathematics enrolment choices seems to be lacking, hence, the 

development of a new survey instrument is needed.

A Theoretical Model
The task of understanding what factors have led students to respond differently in subject 

selection falls to psychology research, which deals with the science of behaviour. Motivation 

theories in particular have great relevance for the developmental avenue of students continuing 

with mathematics, because motivation directs and energises actions (Eccles & Wigfield, 2002).

Numerous psychological theories in the literature have attempted to explain, from different 

angles, the motivation for academic achievement. From the social cognitive perspective, 
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I identified several of these to form a ‘5-block hierarchical model’. The central constructs 

identified are: 

A. direct reasons to keep or drop mathematics in senior high school 

B. students’ self-concept and self-efficacy with regards to mathematics

C. perceived values of mathematics and of studying mathematics

D. students’ level of maths anxiety

E. experience in learning mathematics

In the hierarchy, Block a) sits on the top and it is based on Blocks b), c) and d) which, in turn, 

are supported by Block e). The lowest layer in the model, e), covers major sources for the 

middle layer: students’ mastery experience, interpreted vicarious experience, and experience 

with receiving social persuasion from significant others (Bandura, 1996). While it is recognised 

that these constructs exert mutual influence on each other within and across layers, the 

directional influence from the lower to the upper layer is the focus of this study. 

Rationale for the Model
Based on my understanding and interpretation of the definition, motivation refers to the 

reasons individuals have for behaving in a specific manner in a given situation (see for example, 

Middleton & Spanias, 1999). An understanding of these reasons requires insight into how they 

are formed. Suppose one is capable of demonstrating a certain behaviour. That capacity, 

however, will not lead to any activity unless one is willing to use it. The willingness to exercise 

a capacity is acquired through an internal mechanism that can impel the capacity into action, 

if the mechanism stems from a desire to satisfy some need. This process is referred to as 

motivational process, and the resultant action is referred to as a goal-directed behaviour 

or motivated behaviour. From this definition we can derive that an individual’s motivation to 

demonstrate a certain behaviour depends on: 

A. the individual’s perception of his/her capability to demonstrate the behaviour

B. the perception of whether and to what extent the behaviour, 

once performed, can satisfy the need

C. the perception of how desirable the outcome can be 

Formation of these personal perceptions involves a sequence of self-evaluations, some gained 

from prior personal experience and some inferred from observation of others with similar 

experiences. Based on this understanding of motivational processes I selected a few theories 

from a range that are available in the literature for my questionnaire design, including the type-

of-need theory, or goal theory that directly examines the type of motivational reasons; the self-

concept theory and the self-efficacy theory that determine how individuals view their capacities 

as are required in part a) of the motivational process; and the expectancy-value theory that 

investigates individuals’ perception of whether the need can be satisfied and how desirable the 

outcome can be—see b) and c) above. I included maths anxiety as a block that differs from 

value, in order to highlight the potential influence that extreme emotion in mathematics can have 

on enrolment decisions.

Mathematics Self-Concept and Mathematics Self-Efficacy
In the psychology literature, a collection of different aspects about self have been studied and 

various terms of self-beliefs have been proposed. The main among these are: self-concept and 

self-efficacy. Largely overlapping, a distinction between the two concepts seems not always 

clear. Both require the cognitive process of self-evaluation, but self-concept focuses on one’s 

self as a person, while self-efficacy focuses on one’s capability to perform a specific task (Bong 

& Skaalvik, 2003; Lee, 2009). 

Self-concept refers to self-perceptions about one’s capability and competence (Byrne & 

Shavelson 1986). The mathematics self-concept refers to a person’s judgement of self in 

relation to mathematics (Bong & Clark 1999). As Shavelson, Hubner, and Stanton (1976) and 

Marsh and Shavelson (1985) postulate, self-concept is hierarchical and multifaceted in nature. 

The literature generally posits that self-concept influences choice and direction of behaviour. 
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Positive self-concept is seen to create stronger motivation, clearer purpose and better 

strategies for approaching goals, persevering despite discouragement, and reaching higher 

levels of achievement. In contrast, negative self-concept is believed to undermine one’s 

confidence, bias self-evaluation, and impair achievement.

Self-efficacy is another central construct dealing with self-beliefs in social cognition 

research. It refers more specifically to one’s perception about one’s capability to produce 

the desired outcome (Bandura, 1997). Efficacy expectation is developed as an operational 

mechanism for self-appraisal and self-regulation. Mathematics self-efficacy is one’s 

judgement of one’s ability and competence to perform a mathematics task successfully 

(Pajares, 1996). It produces performance outcomes through cognitive, motivational 

and selection processes (Pajares & Urdan, 1999). Previous research shows that given 

appropriate skills and adequate incentives, self-efficacy is seen to be a major determinant of 

people’s choice of activities, how much effort they will spend, and how long they will sustain 

that effort. Hence, self-efficacy evaluation and expectations may provide an explicit basis for 

predicting the occurrence, and persistence of behaviour.

Bandura (1977) formally proposed and tested the theory that self-efficacy develops 

through enactive, vicarious, verbal persuasion, and emotive-based procedures, with the 

enactive experience, or mastery experience of performance accomplishments, being 

especially influential. 

Efficacy Expectancy versus Outcome Expectancy
When introducing the construct of self-efficacy in his seminal article, Bandura (1977) elaborated 

that the cognitive self-evaluation process in self-efficacy comprises two distinct components: 

performance-efficacy expectancy and performance-outcome expectancy. An outcome 

expectancy is one’s estimate that a given behaviour will produce certain outcomes. An efficacy 

expectancy is the belief that one can successfully execute the behaviour needed to produce the 

outcome. Both expectancies are essential components in the motivational mechanism. On one 

hand, outcome-expectancy alone will not produce the desired performance if the component 

capabilities are missing. Individuals can believe an action will produce a certain outcome, but if 

they do not believe themselves capable of performing the activity they will not initiate the action. 

In such a case, beliefs about the outcome expectancy have little effect on behaviour. On the 

other hand, the perception a person holds about his or her ability to perform a task alone is not 

likely to bring about the action. An individual may be capable of executing a task successfully, 

but may not attempt it because they see no benefit. Thus, efficacy-expectancy and outcome-

expectancy are both needed to motivate a specific behaviour. 

Expectancy-Value Theory
Eccles et al. (1983) further consolidated the component, outcome-expectancy, in Bandura’s 

model (Bandura, 1977) and expanded it formally to include subjective task value (STV) in the 

development of her expectancy-value theory. This theory has become one of the most influential 

frameworks in education psychology for investigation of students’ motivation. The expectancy-

value theory comprises the point of view that choices are influenced by negative and positive 

task characteristics and that all choices have associated costs. Eccles defines four motivational 

components regarding task value: intrinsic value, utility value, attainment value, and cost (Eccles 

et al. (1983); Eccles & Wigfield (2002)). The intrinsic value is the enjoyment of the task. The utility 

value is one’s perception of the usefulness of the task. The attainment value is the perceived 

personal importance of doing well on the task. Cost refers to the negative aspects associated 

with the engagement in the task (Jiang et al., 2018), including performance anxiety, fear of failure 

or of success, the amount of effort needed to succeed, and lost opportunities.

In Eccles and colleagues’ model, expectations of successful performance influence 

achievement-related decisions. Performance expectations are influenced by task-related beliefs 

such as one’s perceptions of competence or difficulty of a task, and an individual’s goals 

and self-schema. This theory has been tested repeatedly in empirical studies, showing that 

expectancies and values are correlated with both academic performance and educational plans.
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Maths Anxiety
Maths anxiety is the tendency to feel anxious or nervous when attempting to 

solve mathematical problems (Betz, 1978). It can be expanded into feelings 

of anxiety regarding mathematics classes and tests (Dew, Galassi, & Galassi, 

1984). Girls are found, on average, to experience a higher level of maths 

anxiety than boys; and a higher level of anxiety is found to correlate with lower 

academic achievement, possibly by occupying working memories. Anxiety is 

usually discussed as either a state of temporary feeling or a trait-like concept. In 

the design of our questionnaire we have not treated it as a temporary affective 

arousal, rather we treat it as a feeling that is formed through one’s interaction 

with mathematics over a period of time. Many studies in the literature focus on 

the relationship between maths anxiety and performance in mathematical tests 

or problem solving. The aim in our work is to explore how and to what extent 

maths anxiety predicts student’s avoidance motivation and behaviour.

In summary, the considerations mentioned above support the use of the 

model depicted in Figure 3.3 for the design of a questionnaire to investigate 

the enrolment choice motivation.

Scale Development
Given the theoretical model, our next step is the develop of items that can adequately measure 

the identified constructs. The item development in our work has been inspired by many existing 

scales including those developed by Plake and Parker (1982), Marsh and O’Neill (1984), Martin 

(2001), Suinn and Winston (2003), Marat (2005), Stevens and Olivárez (2005), Luttrell, Callen, 

Allen, Wood, Deeds, and Richard (2010), Ko and Yi (2011), Gogol et al. (2014) and Butler (2016). 

Some items are simply taken from the existing instruments, some are adopted and modified, 

and some new items are constructed. In designing the items we used responses to the open-

ended question “What is the main reason for you to drop (or keep) mathematics in Year 11?” 

from a small sample of Year 10 & 11 students. 

The measurement of self-efficacy in relation to maths enrolment choice motivation has been 

designed to comprise two sub-scales. One sub-scale measures situation-specific self-efficacy 

and the other measures topic-specific self-efficacy. The former corresponds to situations that 

we hypothesize to be challenging and predictive of enrolment choices. The situations we cover 

reflect student’s self-regulated thoughts, behaviour and control in task management strategies 

that we regard as necessary for successful initiation and completion of Year 11 mathematics 

study. The latter sub-scale corresponds to various topics in mathematics that are required by the 

Australian Curriculum, Assessment and Reporting Authority (ACARA) for Years 10 and 11. The 

items in this sub-scale are framed to measure perceived, rather than demonstrated, competence 

so that students do not actually solve the problems in the items. Following the guidelines of 

Bandura (2006), all self-efficacy items are phrased as can do for the purpose of content validity. 

In order to undertake a pilot study to test the designed questionnaire, research ethics 

applications were submitted to eleven authorities. At the time of writing this paper, two ethics 

clearance approvals have been granted and the survey instrument has been administered 

to four schools in Victoria. The average survey completion time is about 20 minutes. When 

enough data have been collected for each subgroup we are interested in, we will examine 

the psychometric properties of the instrument using statistical techniques, and then derive a 

shorter version of the survey for use in the major target sample.

Figure 3.3 A mathematics enrolment 
choice motivation (MECM) model
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