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Abstract

This study aimed to compare the value of control with characteristics of prediction conveyed
in Year 10 secondary school mathematics textbooks from Victoria, Australia and Malaysia. A
mathematical textbook was analyzed from each country, namely the TVA Math textbook from
Australia and TMA Math textbook from Malaysia. Two chapters were selected for analysis
from both textbooks with two equivalent chapters, namely Linear Equation and
Trigonometric. Content analysis was used to analyze the data. In general, the TVA Math
textbook conveyed the value of control with the characteristics of prediction more
significantly, compared to the TMA Math textbook. The analysis of both of the Math textbooks
show that, the value of control with characteristics of prediction was conveyed through three
situations, namely learning objective, note and problem solving. The recommendation was
that both textbooks, especially the Malaysian mathematics textbook, should be given more
opportunities to instill more mathematical tasks related to the value of control, specifically
the characteristic of prediction. Hence the mathematical textbooks could become a more
comprehensive learning resources, if it focused not only on the cognitive aspect, but also on
the affective aspects, particularly the value of control.
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Introduction

Textbooks are one of the main sources of mathematical knowledge to students. Through
textbooks, the students are not only exposed to the cognitive domain but also the affective
domain (Dollah & Widjaja, 2018). There are quite a number of studies focusing on cognitive
domains, but not many have focused on effective domains (Seah & Bishop, 2000; Cao, Seah
and Bishop, 2006; Dollah & Widjaja, 2018). A few previous studies have focused on effective
domains, particularly the application of value through textbooks, such as Seah and Bishop
(2000) and Cao, Seah, and Bishop (2006). The latest study by Dollah and Widjaja (2018) looked
at the comparison of applying mathematical value (i.e value of progress) in textbooks from
Australia and Malaysia. In general, the value of rationalism was conveyed through both
textbooks (i.e Australian and Malaysian mathematical textbooks).However, the inculcation of
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the value of rationalism was moderate for some characteristics such as reason, explanation,
hypothetical reasoning, abstraction, logical thinking and theorem.

Literature Review

Mathematical value is an affective quality related to mathematical properties, which relates
to how mathematical disciplines are developed in various cultures (Bishop, 1988; Dollah &
Widjaja, 2018). Mathematical values are related to the epistemological aspect of mathematics
(Dollah, 2007). Generally, the mathematical values can be categorized into three, namely
general education values, mathematics education values and mathematical values (Bishop,
2008). The general education values are qualities related to the moral values and norms of a
particular society. The mathematics education values are qualities imbedded in a particular
classroom, textbooks or any other teaching and learning resources. The mathematical value
is related to the epistemology of mathematics as a discipline (Bishop, 1988; Dollah & Widjaja,
2018).

According to Bishop (2008), the value of control is one category of the mathematical value,
besides five others which are rationalism, objectivism, progress, openness and mysteries. One
characteristic of the value of control is prediction, while five others are prediction, mastery
over environment, knowing, rules, security and power (Bishop, 2008). Prediction is a difficult
skill for many people, especially students (McAleer, 2017a). Prediction can be characterized
into two, i.e predict and estimate. Prediction is concerned with guessing the evolution of
certain phenomena or situation (Cesa-Bianchi & Logosi, 2006). In the context of solving
mathematical problems, to predict means to have an expectation prior to a specific action
taken to overcome the problems (Lim, Buendia, Kim, Cordero, & Kasmer, 2010).

Estimation is a process of thinking that involves an educated guess about a measure or a
guantity of the outcome of a mathematical task (New Jersey Mathematics Curriculum, n.d.).
The New Jersey Mathematics Curriculum (n.d) highlights estimation strategies as a new and
important domain in the curriculum. However, teachers lack emphasis on teaching involving
estimation because they focus too much on preparing students for examination; as a result,
fun and engaging activities do not appear in mathematical teaching (McAleer, 2017b).

The ability in predicting or estimating answer to mathematical problems among students is
considered as a very important task to be achieved. Good estimators tend to have a strong
selfconcept about math, and believe that their success in estimation during mathematical
learning depends on their ability rather than just effort (Bergeson, 2000). However, contents
of mathematics related to prediction have received less attention in teaching and learning
mathematics, compared to other aspects of reasoning, such as reasoning and generalization
(Lim, Buendia, Kim, Cordero, & Kasmer, 2010).

Teaching prediction in mathematics is essential for students to understand the mathematical
concepts meaningfully, rather than simply memorizing mathematical knowledge as
unconnected facts and rules (Tsao & Pan, 2013). While seeking answers tends to strengthen
instrumental understanding, predicting answers can promote relational understanding of
mathematical concepts among students (Lim, Buendia, Kim, Cordero & Kasmer, 2010).
According to Lim, Buendia, Kim, Cordero and Kasmer (2010), learning to make prediction will
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encourage the students to activate previous knowledge and to articulate their understanding
of the phenomenon being investigated.

Problem Statement

The teaching and learning through mathematics tasks involve prediction is explained through
many studies. However, those which involve the analysis of mathematics textbooks are very
limited. The role of mathematics tasks involving prediction is very important in mathematics
teaching and leaching (Kim & Kasmer, 2007; Lim, Kim, Cordero, Buendia, & Kasmer, 2007).
According to Kim and Kasmer (2007), prediction is one type of reasoning that can lead the
students to be able to make generalization of concepts; a product of a generalization is known
as prediction. Activities that allow students to make predictions can be used to uncover
knowledge, schemes, misunderstandings, and intuition of students in mathematical learning
(Lim, Kim, Cordero, Buendia, & Kasmer, 2007).

Prediction plays a very important role in learning such as provoking students' prior knowledge,
motivating students' interest, looking for alternative perspective in problem solving,
establishing a connection between concepts and also as a tool to evaluate student thought
(Kim & Kasmer, 2007). Lim, Kim, Cordero, Buendia, & Kasmer (2007) add that the ability of the
students to make predictions do not happen arbitrarily, but it is based on their judgment to
represent a more likely event based on certain characteristics of the population. For example,
in the case of predicting a sequence of six children in a family, GBGBBG is more likely than
GBGBBG although the probability for both sequences is equally likely to happen.

The mathematics textbook is a source of affective domain beside teachers for students.
Therefore, the contents of the textbook and the ways they are presented could play very
important roles in promoting the value of control, specifically the characteristics of prediction.

Method

This study aimed to compare the value of control with the characteristics of prediction
conveyed through mathematical textbooks from two different countries, Australia (Victoria)
and Malaysia. Specifically, this research focused on comparing and understanding how the
value of control, namely the characteristics of prediction were conveyed through both
textbooks.

The selection of the both textbooks utilized convenient sampling. The mathematical textbook
from Australia (Victoria) was referred to as TVA Math (pseudonym) textbook and the
mathematical textbook from Malaysia was referred to as TMA Math (pseudonym) textbook.
The analysis involved one Year 10 secondary school mathematics textbook from each country.
Both textbooks contained 11 chapters. However, only 6 out of 11 chapters from both
textbooks contained almost similar content. Two equivalent chapters that contain almost
similar content from each textbook were selected through purposive sampling. The two
chapters selected are shown in Table 1.
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Table 1
The chapters from TVA Math textbook and TMA Math textbook
TVA Math textbook (Victoria, TMA Math textbook (Malaysia)
Australia)
1 Chapter 2: Linear equation Chapter 5: Linear equation
2 Chapter 9: Trigonometry Chapter 9: Trigonometry |l

The content analysis approaches had been conducted to analyze the data from textbooks
which focused on the value of control with the characteristic of prediction conveyed in both
textbooks. The analysis of the data was based on one characteristic of the value of control,
namely the prediction (Bishop, 2008). The validity of the research was achieved through
experts’ opinion. The reliability of the analysis was achieved through experts’ opinion and
peers checking. Two experts were used in this research and both of them were lecturers in
the field of mathematics education.

Findings

Generally, the value of control with characteristic of prediction was conveyed more
significantly in the TVA Math textbook, compared to the TMA Math textbook. The value of
control was conveyed in the mathematics textbooks through the use of words such as ‘predict’
and ‘estimate’ (Table 2). There were seven cases involving prediction and three cases
involving estimation in the TVA Math textbook, compared to only one case involving
estimation in the TMA Math textbook.

Table 2

The value of control with characteristics of prediction and estimation conveyed through the
chapters of “Linear equations” and “Trigonometry” of the TVA Math textbook and the TMA
Maths textbook

The TVA Math textbook The TMA Math textbook
Learning Note Mathematic s Learning Note Mathematic
objective (cases) problems objective (cases) s problems
(cases) (cases) (cases) (cases)
Predict 2 2 3 - - -
Estimate - 3 - 1 -

Predict

The tasks to predict were clearly observed in TVA Maths textbook, but did not appear in TMA
Math textbook. The tasks from the TVA Math textbook appeared in three ways, namely the
learning objective, note and mathematics problems.

Prediction in learning objective: There were two cases involving the task to predict from the
TVA Math textbook in the learning objective. One example could be seen when the text from
the TVA Math Textbook described about objective of the chapter, which is to make prediction,
as seen below:
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“...In this chapter, you will investigate some predictions about Mathematical modelling is at
the heart of trying to predict what may happen and when.... In this chapter, you will investigate
some predictions about our changing planet.”

(TVA/LE/01)

Prediction in note: There were two cases involving notes to highlight tasks to predict. The first
task involving a note was used as an introduction of a topic from the chapter ‘Linear equations’
in the TVA Math Textbook. It showed the inculcation of the value of control with the
characteristics of prediction through a discussion about the history of how the mathematical
formula was discovered. In the TVA Math textbook, the formula was used to predict the
temperature of a place based on the chirping sound of a cricket (TVA/LE/02):

In 1898 an American scientist, A. E. Dolbear, noted that the temperature could be reasonably
predicted ...He developed a linear equation based on his research:

N-40

T=50+___

4

where N is the number .... (TVA/LE/ 02)

Another example of the value of control with the characteristics of prediction can be seen in
the text of the chapter ‘Trigonometry’ of TVA Math textbook. The text describes the history
of Milutin Milankovic (1879-1958) who made a prediction about the climate of the world
based on the cyclical pattern:

He predicted that 12 000 years from now the northern hemisphere will experience summer in
December and winter in June ..., its current alignment. (TVA/TR/03)

Prediction in problem solving: There were three cases involving prediction in problem solving
from the TVA Math textbook. The first example of the mathematics problem was to predict
the performance of female and male swimmers in the Olympic 100 meters freestyle event
using the concept of straight lines or linear equations (TVA/LE/03).

“Predict the greatest number of points of intersection made when 10 straight lines intersect.”
(TVA/LE/04).

Another example of the mathematics problem in the TVA Math textbook was from the
subtopic ‘Rich tasks’ that involved the application of ‘Linear equations’ in everyday life. It
involved the text asking students to predict the temperature of the world in 2030. The excerpt
from the text of ‘Rich tasks’ is as the following: “Your task is to model increasing temperature
and make a linear model to predict the temperature in the year 2030, ... .” (TVA/LE/04). The
inculcation of the value of control with the characteristic of prediction was highlighted further
as seen in the excerpt: “Mathematicians can develop simple models to help predict the future.”
(TVA/LE/05)
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Estimate

The value of control with the characteristic of prediction could be seen through the use of the
word estimate. There were three cases involving the word estimate from the TVA Math
Textbook, but only one case from the TMA Math textbook.

Two cases were identified from the chapter ‘Linear equations’ of the TVA Math textbook. Both
of the cases as seen in the excerpts (TVA/LE/06) and (TVA/LE/07) described the predicted time
for two swimmers to catch up using the concept of linear equation.

“With a partner, use the graph below to estimate the year in which the women’s time will catch
up to the men’s.....” (TVA/LE/06).

“.. Extend the lines and estimate the year when men and women will have the same times.”
(TVA/LE/07).

The value of control with the characteristic of prediction in the chapter “Trigonometry” was
also identified through the use of the word ‘estimate’ in the mathematics problem
(TVA/TR/08):

A hiker is hiking up ..... After 160 steps she estimates that her eyes are level with ... .... What is
the effect on her estimate of the size of the tree if ...? (TVA/TR/08)

However, there was only one case involving the value of control with the characteristic of
prediction was identified in the TMA Math textbook. Below is the text about estimating the
height of Mount Everest as in the excerpt (TMA/TR/01).

“..by using satellite and latest knowledge about geometry, the Everest mountain is estimated
at 8848 meters. ...” (TMA/TR/01).

Discussion

Generally, the value of control with characteristics of prediction was conveyed more
significantly in the TVA Math textbook. However, the value of control with characteristics of
prediction was conveyed in less noticeable way in the TMA Math textbook. The analysis
indicated that the value of control with the characteristics of prediction conveyed in both
textbooks could be divided into three situations: through the learning objective, note and
mathematics problem.

Only the Australian math textbook highlighted the prediction through the learning objective.
This could indicate that only the Australian mathematics textbook had clear intentions in
considering the value of control with the characteristics of prediction as mathematical tasks.
However, the Malaysian mathematics textbook did not show clear intentions in considering
the value of control with the characteristics of prediction as mathematical tasks. This was not
in line with one of the focuses of learning mathematics in Malaysia, which is to develop ability
to conjecture among students (Ministry of Education of Malaysia, 2012).

Most of the value of control with the characteristic of prediction was conveyed in the
Australian textbook through note and mathematical problem. It could show that the
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Australian textbook had put in more opportunities to inculcate the value of control with the
characteristics of prediction through mathematical tasks and problem solving. By instilling
prediction in the mathematical tasks and mathematics problem, this would help the students
to develop mathematical thinking, especially in promoting reasoning and generalization (Kim
and Kasmer, 2007).

This finding also showed that TVA Math textbook textbooks had more specific textual content
in order to make the students capable of thinking more openly and critically, especially
towards building the ability to predict what was likely to happen in the future. The tasks in the
textbooks that expose students to make prediction will promote them to uncover knowledge,
schemes, misunderstanding and intuition in mathematics learning (Lim, Kim, Cordero,
Buendia, & Kasmer, 2007)

On the other hand, TMA Math textbooks appeared to focus less on inculcating the value of
control with the characteristics of prediction. This implied that the TMA Math textbooks were
less likely to encourage students to build relationships between previous knowledge with the
situation that they may have in the future and this also may make them difficult to argue about
any phenomenon (Lim, Buendia, Kim, Cordero, & Kasmer, 2010).

This problem will be more problematicin the process of learning as Lim, Buendia, Kim, Cordero
and Kasmer (2010) also highlighted that the mathematical content of prediction was less
emphasized in the teaching and learning process than other aspects such as reasoning and
generalizations. Giving low emphasis on the application of the value of control, particularly
relating to the characteristic of prediction, will limit this book from achieving the goal of
promoting reasoning and making generalization among students (Kim and Kasmer, 2007).
According to McAleer (2017b), less emphasis on mathematical learning through predictive
activity will make the teaching less meaningful and less interesting.

Conclusion

This research focused on comparing the value of control with the characteristic of prediction
conveyed in the Mathematics Textbooks in Australia (TVA Math textbook) and Malaysia (TMA
Math textbook). Generally, the value of control with the characteristic of prediction was
conveyed in the Australian mathematics textbook (TVA Math textbook) more significantly
compared to the Malaysian mathematics textbook (TMA Math textbook). There should be
more opportunities in the Malaysian Math textbook to instill more mathematical tasks related
to the value of control, specifically the characteristic of prediction. This will ensure the
mathematical textbooks can become a more comprehensive learning resource as the contents
should not only focus on the cognitive domains, but also on the affective domains, particularly
the value of control.
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