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Abstract

This study investigates the effects of using journal writing in Singapore’s junior
college mathematics classrooms. Fifty second year students in a junior college took part
in the study for thirteen weeks. Data were collected from two questionnaire surveys,
students’ journal entries, interviews with students and fieldnotes. Results suggest that
journal writing can provide teachers with rich and valuable information on students’
learning in mathematics in both cognitive and affective domains; it can serve as a
powerful way of communication between students and teachers; and in particular it can
help teachers to reflect on and improve their instruction. The study shows that it is
feasible for teachers to implement journal writing as an alternative assessment in junior
college mathematics classrooms.

Introduction

In the current practice, commonly used tools for teachers in the junior college
mathematics classrooms to assess students’ learning in their daily instruction are
students’ work on the tutorials and the paper-and-pencil test or written test. For these
forms of assessments, what students are usually required is to solve routine or repetitive
tasks. The focus of such assessments is on students’ knowledge and skills concerning
facts, rules, algorithms, and procedures. They usually do not include important facets of
students’ learning such as communication skills, high-order thinking skills and problem
solving ability and ignored students’ affective domain including their appreciation for,
belief in, and attitudes toward mathematics and mathematics learning.

Recognizing the inadequacies of traditional tests, educational researchers and school
practitioners within the mathematics education community, particularly in the U.S. and
some other western countries, have developed and practiced a variety of new assessment
strategies since the early 1980s (e.g. Berenson & Carter, 1995; Miller, 1992; Sterrett,
1992). The wide range of alternative methods include formats such as project work,
performance tasks, interviews, classroom observation, portfolios, journal writing and
oral presentation.

This study focuses on the effects of using journal writing in Singapore junior college
mathematics classrooms. Specifically, the study attempts to answer two questions:

(a) What can mathematics teachers learn about their students’ understanding of
mathematics and their attitudes toward the learning of mathematics from
students’ journal writings?

(b) Can students’ understanding of mathematics and attitudes toward mathematics
be improved through journal writing?

Through investigating these two issues, this study also intends to explore how
journal writing can be effectively implemented in Junior College mathematics
classrooms. By Journal writing, we take the general consensus that it is a piece of work
that a student writes through which the teacher can obtain useful information about
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mathematics learning and teaching and make inferences for a variety of purposes
(Robinson, 1998).

Importance And Effects Of Using Writing In The Mathematics Classrooms

According to the National Council of Teachers of Mathematics: Curriculum and
Evaluation Standards for School Mathematics (NCTM, 1989), students’ writing
competence is an important consideration in school mathematics curriculum for Grades
K-12 and therefore meaningful writing should call for concern.

In terms of research, there have not been many studies investigating the use of
writing in the mathematics curriculum. However, some school practitioners had
documented their experiences and gave valuable recommendations and ideas in this
connection (e.g., Sterrett, 1992).

Price (1989) pointed out that just as in the other disciplines, writing in mathematics
is important. He argued that if we would continue to simply neglect this important part
of learning mathematics through writing in our students’ education, then we would have
to pay the penalty in frustration when we find our students not able to write properly in
the language of mathematics. Krulik (1994) believed that writing mathematics could
benefit students in their reflection for better problem solving and reasoning. Stempien
and Borasi (1985) reported that writing could give students an opportunity to clarify their
understanding of a concept or topic. Many teachers in Stempien and Borasi’s research
believed that writing and thinking were umbilically linked and they had been using
writing as a vehicle to improve the thinking and learning skills of their students in the
mathematics classroom. In another research, Keith (1992) claimed that making students
write mathematics was like taking them through the sequence of educational objectives
in Bloom’s Cognitive Taxonomy, i.e. the six levels of thinking processes (knowledge,
comprehension, application, analysis, synthesis, and evaluation), thus enabling her
students to learn effectively. Miller (1992) used impromptu writing in first and second
algebra classes, and found that students’ writings produced a rich resource for the
teacher. At the same time when teachers responded to what students wrote, writing
became an important means of communication between students and the teacher.
Stenmark (1991) made the same remark about the importance of communication in
mathematics as we move into an era of a “thinking” curriculum. According to Stenmark,
students should be encouraged to discuss ideas with each other, to ask questions, and to
draw diagram and graph problem situations for clarity. Britton (1992) tried various
techniques for incorporating writing into his calculus, precalculus, and statistics in the
undergraduate mathematics classrooms for a number of years and claimed that the
increased communication between students and him was a definite advantage even
though this communication was written rather than oral. Talman (1992) used weekly
journal entries in his college mathematics and indicated that the power of writing was
that writing about mathematics forced construction of understanding, because one would
not be able to write coherently about something one did not comprehend.

More recently, Dougherty (1996) used journal prompts as part of the homework
assignment in her eighth grade algebra class and found out that carefully structured
journal prompts yielded better assessments about her students’ understanding as well as
gave students opportunities to pull together what they were learning. Dougherty also
claimed that the use of journal prompts was closely aligned with the use of student
discourse and open-ended, open-response test items. This close alignment was observed
to build strong understandings through a language-based approach to mathematics.
Williams & Wynne (2000) reported their experience in integrating journal writings into
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their high school mathematics classrooms found that the mathematical entries they used
were furnished with concrete feedback on students’ understanding of concepts taught. At
the same time, journals gave students opportunities to express themselves
mathematically and to attain closure which was viewed very important in the discourse.
In another study, Stonewater (2002) examined the writing of two groups of students in a
college-level calculus class in order to identify criteria that discriminate “successful” vs.
“unsuccessful” writers in mathematics. His results indicated that “successful” writers
were more likely than “unsuccessful” writers to use appropriate mathematical language,
build a context for their writing, use a variety of examples for elaboration, include
multiple modes of representation (algebraic, graphical, numeric) for their ideas, use
appropriate mathematical notation, and address all topics specified in the assignment.

In Singapore school settings, journal writing as a tool in assessing students’ learning
has been seldom used in the mathematics classrooms but there is an increasing interest in
this area from mathematics educators during the last decade (e.g., Menon,1994; Yazilah
& Fan, 2002).

Methodology

Fifty students from a local junior college participated in this study. They were all
second year students reading mathematics at ‘A’ level. Twenty-six of them were from
the science stream that was generally of a higher calibre and the other twenty-four
students were from the commerce and arts stream.

The study commenced from the first week of the second term until the third week of
the third term of the school curriculum year 2000, in total there was thirteen weeks of
observation. The data were collected from students’ journal entries, two questionnaire
surveys conducted before and after journal writing was implemented, and other narrative
records and feedback from students.

In the study, students were required to write a journal on a given topic every two
weeks. For the purpose of this research, there were altogether six journal entries. Journal
tasks were given to the students during their mathematics tutorial lessons. Each time a
journal task was printed to be given to them in class. Students were given five minutes of
class time to read and raise any query about the entry. While most journal tasks were
directed toward specific content, two other entries asked for an expression of feelings
about lessons and aspects of a topic.

For example, tasks that focus on the issue of the student as a learner would look like:
1. Last term, you have covered methods of integration and applications of

integration. Draw a concept map based on the above topic mentioned. The
concept map should reflect your understanding of what is covered.

2. Write a summary of all the distribution models that you have learnt and make
connections (if there is any) between them to your best ability.

Tasks that focus on students’ feelings toward mathematics learning and mathematics
teaching would look like:

1.  So far you have attended about 8 weeks of lectures and tutorials on probability
and statistic. Do you like this area of study? Do you find it easy, enjoying,
challenging or frustrating? State all your likes and dislikes, your strength and
weakness in understanding and tell me why you feel this way?

2. Describe your feelings about your mathematics lectures and tutorial lessons.
Do the past five months of mathematics lessons change your attitude about
mathematics that you have previously? Why and how has it changed?
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Writing time was given after the five minutes of reading or questioning if any. Only
two of the entries were done in class while the rest were done after class and students
were asked to return their writings either the following day or a few days later. If
students were not in class during the writing period, they were to make up the writing
task.

The questionnaire used in the first survey consisting of 20 items (see Table 1), was
directly from Lewis and Aiken (1972). According to them, many researchers with sixth
graders, junior and senior high school students, and college undergraduates and graduate
students had used this instrument; it was found that generally the instrument was more
reliable and valid in high school and college levels. For the second survey, five new
items (see Table 2) in addition to the aforementioned 20 items were created in order to
address the issue about students’ attitude towards journal writing.

The first survey was conducted at the beginning of the study. The purpose was to
find out the students’ general attitude toward mathematics, their level of anxiety and
interest in the subject. The second survey was implemented at the end of the intervention
to see if there was any significant difference or change in the students’ attitudes toward
mathematics after they experienced journal writing and how they feel about it.

A statistical analysis using Chi-square test was conducted to search for any
significant figure that would contribute to the identification and explanation of effects of
journal writing on students’ attitude and interest toward mathematics. This analysis was
based on students’ responses on the first twenty questions in the pre and post survey
questionnaires. For the last five questions numbered 21 to 25 on the second survey a
descriptive statistical analysis was used to examine students’ overall attitude towards
journal writing.

Students’ writings were thoroughly analyzed with the purpose of searching for
statements, patterns and structures in their presentations that would help the teacher (the
first author of this paper) to assess how well the students understand the mathematics
being taught in lectures and in tutorial classes. Effort was always made to find the
possible answers to the following questions: What could be learned about attitudes or
their understanding in a particular topic in the subject? Was it possible to address their
problems or anxiety and did the teacher try to change the instructional program as a
result of reading their writings?

Before we present the results of this study, we wish to point out that it is a small
scale study, has a nature of action research, and is exploratory rather than confirmatory.
Therefore, readers are reminded that the results should be taken with some caution.

Results And Discussion

As said earlier students were asked to answer a set of statements in the survey form
pertaining to their attitude or feeling toward mathematics on a Likert five-point scale at
the beginning of the study and at the end of the intervention. The five points are:
Strongly Disagree (SD), Disagree (D), Undecided (U), Agree (A), Strongly Agree (SA).

Table 1 shows the results on the responses of the fifty students to the survey
conducted before journal writing was introduced in the classrooms as well as the
corresponding results to the survey conducted twelve weeks after the intervention. The
Chi-Square test results on the significant level of the change of students’ attitude before
and after the treatment were also induced.
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Table 1: Students’ responses to the survey on their attitudes before and after the
treatment.

No Question
 

 SD D U A SA Chi-square
statistic

Chi-test
value (p)

1
I am always under a terrible strain
in a mathematics class.

Before:
After:

11
16

29
24

5
6

3
4

2
0 2.706 0.439

          

2
I do not like mathematics, and it
scares me to have to take it.

Before:
After:

30
24

15
18

3
5

2
3

0
0 1.639 0.651

          

3
Mathematics is very interesting to
me, and I enjoy it.

Before:
After:

0
0

4
5

12
12

27
28

7
5 0.463 0.927

          

4 Mathematics is fascinating and fun.
Before:
After:

1
1

5
4

15
14

25
27

4
4 0.223 0.974

          

5
Mathematics makes me feel secure,
and at the same time it is
stimulating.

Before:
After:

0
0

10
10

16
11

20
27

4
2

2.635 0.451

          

6
My mind goes blank and I am
unable to think clearly when
working mathematics.

Before:
After:

13
12

26
30

4
3

6
4

1
1

0.869 0.833

          

7
I feel a sense of insecurity when
attempting mathematics.

Before:
After:

9
7

21
22

10
9

9
10

1
2 0.462 0.927

          

8
Mathematics makes me feel
uncomfortable, restless, irritable,
and impatient.

Before:
After:

11
9

32
30

5
9

1
1

1
1

1.407 0.704

        
  

9
The feeling that I have towards
mathematics is a good feeling.

Before:
After:

0
0

4
4

11
11

28
26

7
9 0.324 0.955

          

10
 

Mathematics makes me feel as
though I am lost in a jungle of
numbers and cannot find my way
out.

Before:
After:

12
13

26
28

7
6

5
2

0
1 2.437 0.487

          

11
Mathematics is something I enjoy a
great deal.

Before:
After:

2
0

8
6

11
15

22
23

7
6 2.923 0.404

          

12
When I hear the word mathematics,
I have a feeling of dislike.

Before:
After:

20
14

24
29

5
6

1
1

0
0 1.621 0.655

          

13

I approach mathematics with a
feeling of hesitation, resulting from
a fear of not being able to do
mathematics.

Before:
After:

9
7

21
24 

7
9

10
10

3
0 3.451 0.327

          

14 I really like mathematics.
Before:
After:

0
0

8
5

10
14

24
25

8
6 1.665 0.645

          

15
Mathematics is a course in school
that I have always enjoyed
studying.

Before:
After:

3
1

3
5

8
9

25
28

11
7

1.729 0.631

          

16
 

It makes me nervous to even think
about having to do mathematics
problem.

Before:
After:

11
12

33
32

4
2

2
2

0
2

2.682 0.443
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Table 1: Students’ responses to the survey on their attitudes before and after the
treatment. (Continued)

          

17
I have never liked mathematics,
and it is my most dreaded subject.

Before:
After:

29
27

16
29

4
3

1
0

0
0 1.659 0.646

          
18 I am happier in a mathematics

classroom than in any other class.
Before:
After:

1
0

13
9

22
21

12
18

2
2 2.951 0.399

          

19
I feel at ease in mathematics, and I
like it very much.

Before:
After:

0
0

7
6

12
16

25
24

6
4 0.531 0.785

          

20
I feel a definite positive reaction
toward mathematics; it's enjoyable.

Before:
After:

0
0

6
6

10
10

29
33

5
1 2.925 0.403

Note that for each chi-square test, the degree of freedom, df = 4. Except for questions
when the column with both observed frequencies for the two groups being zero, then the
df = 3. Analysis of the chi-square values revealed that there is no significant difference
between students’ responses to all the twenty questions in the surveys before and after
the treatment.

The above result seems not surprising to us, because the study was for a relatively
short period of time, students’ affects toward mathematics and mathematics learning
might be quite mature and not easier to change at junior college level, especially just by
introducing a single new teaching factor. It would be interesting to see how journal
writing would affect students’ attitudes in mathematics if the study could be extended for
a longer period or conducted at primary or secondary level. In this sense, further research
is needed.

Table 2 depicts the students’ responses to the last five items in the second survey
which was intended to detect students’ feelings toward journal writing. The results
reveal that 44% of the students were not sure whether they like writing mathematics
journals (Question 21) or whether journal writings had made them a more reflective and
confident learner (Question 25). This could be because this was the first time students
were exposed to journal writing and only six journal tasks within the period of thirteen
weeks were given to students to write. Students might not have enough experiences or
practices to say that journal writing had made them more confident as learners.

As shown in Question 21, 32% of the students did not like writing mathematics
journals, in contrast, 24% of the students expressed that they like writing mathematics
journals. One of the main reasons that were found out from interviews with students was
that some students felt writing journals were too time consuming. They viewed journal
writing as just another extra work to be done on top of all the other assignments that
were given in class. It suggests that teachers need to integrate journal writing into the
process of teaching and learning instead of treating it as an additional task.

Nevertheless, students were overall quite positive about journal writing. Most
evident results are obtained from students’ responses to Question 23 and Question 24. A
strong indication of 72% of students agreed that journal writing had helped them be
more aware of their own understanding. In addition, 70% of the students also agreed that
journal writing was a good way of communicating with the tutor. It appears that journal
writing has its potential and could play an important role as an alternative assessment in
the junior college mathematics classroom.
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Table 2: Students’ responses to the last five questions in the second survey

No. Question SD D U A SA

21 I like writing mathematics journals.
1

(2%)

15

(30%)

22

(44%)

12

(24%)

0

(0%)

22
Writing mathematics journals has been helpful in my learning
mathematics.

0

(0%)

8

(16%)

20

(40%)

21

(42%)

1

(2%)

23
Mathematics journal entries have helped me be more aware of
my own understanding.

0

(0%)

3

(6%)

11

(22%)

35

(70%)

1

(2%)

24 Journal writing is a good way of communicating with my tutor.
1

(2%)

3

(6%)

11

(22%)

25

(50%)

10

(20%)

25 Journal writing has made me a more reflective and confident
learner.

0

(0%)

11

(22%)

22

(44%)

15

(30%)

2

(4%)

Students’ entries were massive. Their writings were analyzed accordingly which
reveals that those students’ writings provided the teacher with rich and valuable
information on both cognitive domain and affective domain. For student journal
samples, please see Appendix A and B respectively.

Concluding Remarks

As Brown (1992) has argued, gaining writing experience in the mathematics
classroom is necessary to the serious study of mathematics, as mathematicians write,
refine and rewrite as part of the creative process. In writing to communicate
mathematical results, students are ‘forced’ to think hard about how and what is being
learnt. Forcing them to write is just a tool, and journal writing is certainly a way to hold
them accountable for their own thoughts and understanding. In this spirit, the best way to
get one’s thoughts clear is to ask students to put them down in writing.

In conclusion, we would say that, journal writing can help teachers increase their
understanding of students’ learning of mathematics; journal writing can help teachers
understand better about students’ attitude towards mathematics; journal writing can also
help teachers understand their own teaching and make improvement where necessary;
and finally journal writing can serve as a powerful way of communication between the
teacher and students, which is often not available in the other assessment tools.
Therefore, journal writing could have its place and purpose in the junior college
mathematics classrooms and become an integral part of mathematics teachers’
assessment package of their students.

References

Berenson, S. B., & Carter, G. S. (1995). Changing assessment practices in science and
mathematics. School Science and Mathematics, 95(4), 182-186.

Britton, G. L. (1992). Journals and essay examinations in undergraduate mathematics. In
Sterrett A. (Ed.), Using writing to teach mathematics. USA: The Mathematical
Association of America.



390

Brown, A. E. (1992). Writing to learn and communicate mathematical ideas: an
assignment in abstract algebra. In A. Sterrett (Ed.), Using writing to teach mathematics.
USA: The Mathematical Association of America.

Dougherty, B. J. (1996). The write way: a look at journal writing in first–year algebra.
The Mathematics Teacher, 89(7), 556-560.

Keith, S. Z. (1992). Writing for educational objectives in a calculus course. In A. Sterrett
(Ed.), Using writing to teach mathematics. USA: The Mathematical Association of
America.

Krulik, S., & Rudnick, J. A. (1994). Reflect for better problem solving and reasoning.
The Arithmetic Teacher, 41(6), 334-338.

Lewis R., & Aiken, Jr. (1972). Research on attitudes towards mathematics. The
Arithmetic Teacher, 19(3), 229-234.

Menon, R. (1994). Writing to learn mathematics: student-journals and student-construct
questions. Singapore Journal of Education, 14(2), 80.

Miller, D. L. (1992). Teacher benefits from using impromptu writing prompts in algebra
classes. Journal for Research in Mathematics Education, 23(4), 329-340.

National Council of Teachers of Mathematics, (1989). Curriculum and evaluation
standards for school mathematics. Reston, VA: NCTM.

Price, J. J. (1989). Learning mathematics through writing: some guidelines. In A. Sterrett
(Ed.), Using writing to teach mathematics. USA: The Mathematical Association of
America.

Robinson, D. (1998). Student portfolios in mathematics. Mathematics Teacher, 91(4),
318-325.

Stempien, M., & Borasi, R. (1985). Students’ writing in mathematics: some ideas and
experiences. For the Learning of Mathematics, 5(3), 14-17.

Stenmark, J. K. (1991). Mathematics assessment: myths, models, good questions and
practical suggestions. USA: National Council of Teachers of Mathematics.

Sterrett, A. (Ed.), (1992). Using writing to teach mathematics. USA: The Mathematical
Association of America.

Stonewater, J. K. (2002). The mathematics writer’s checklist: the development of a
preliminary assessment tool for writing in mathematics. School Science and
Mathematics, 102(7), 324-334.

Talman, L. A. (1992). Weekly journal entries – an effective tool for teaching
mathematics. In A. Sterrett (Ed.), Using writing to teach mathematics. USA: The
Mathematical Association of America.



391

Williams, N. B., & Wynne, B. D. (2000). Journal writing in the mathematics classroom:
a beginner’s approach. The Mathematics Teacher, 93(2), 132-135.

Yazilah, B. A., & Fan, L. (2002). Exploring how implement journal writing effectively
in primary mathematics in Singapore. In D. Edge & B. H. Yeap (Eds.), Mathematics
education for a knowledge-based era. Proceedings of second East Asia regional
conference on mathematics education & ninth Southeast Asian conference on
mathematics education (pp. 56-62). Singapore: Association of Mathematics Educators.



392



393


	ERAS-2003-383_cover
	ERAS-2003-383

