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1. INTRODUCTION

Teachers are often concerned, if not frustrated, about their students’ dislike or fear of mathematics.
Not only is mathematics often viewed as an irrelevant and unpopular subject [1], but lack of skill in
mathematics is seldom thought of as disturbing [2]. Attempts have already been made for the purpose of
improving either student engagement [3]-[4] or attitude toward the subject [5]-[9].

Literature provides evidence that the attitude of student toward mathematics plays an essential role
in learning the subject. Attitude toward the subject together with academic motivation and intelligence
quotient predict mathematics achievement [9]-[11]. As learners having their own personal beliefs, emotions,
and views, students’ attitude is part and parcel of the learning process [12]. Their motivation to learn drives
them to achieve. Hence, attitude cannot be separated from learning as they are acquired through the process
of learning itself [13].

Attitude toward mathematics, as defined by Ma and Kishor [14], is an “aggregated measure of liking
and disliking of mathematics, a tendency to engage in or avoid mathematical activities, a belief that one is
good or bad at mathematics and a belief that mathematics is useful or useless.” According to Thurlow [8],
attitude is even more pronounced in the area of mathematics. Attempts to improve attitude toward the subject
have long been done in the past. The most widely held of which is the use of writing like math diaries,
reflection, and journal writing.
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The study on the use of journals has become an important viewpoint in an effort to change the
attitude of students toward mathematics. The studies of Van Der Molen [15] and Lautulippe & Lautulippe
[16] showed that inclusion of writing activities in the mathematics curriculum is beneficial to both student
and teacher. Journal writing creates a supportive class atmosphere [17] and improved the classroom
environment so that anxiety was less likely to interfere with learning [18]. Nahrgang and Peterson [19] were
successful in using journal writing in helping students express anxieties about the subject while Miller and
England [20] used the activity to determine the problems encountered by their students in the learning of
mathematics. According to Ford [21], attitude toward mathematics improves as students become less
anxious. Journal writing in a mathematics class has been found to reduce math anxety resulting to an
improved attitude toward the subject [17], [21]-[22].

The students’ opportunity to communicate their feelings and opinions to their teacher is one
important feature of journal writing. It builds a connection between the teacher and the students [23]-[26] and
affords the opportunity to communicate mathematical ideas, which is one of the goals stressed in NCTM's
standards [27]. Countryman [25] used journal writing as a means to have continuing dialogues with students
and as a vehicle for student self-expression. Students who feel hesitant to ask questions are often willing to
write what they want to tell the teacher [28]. Through the journal entries, teachers may gain important
information and discover patterns of thought of their students that might otherwise be overlooked [29] not to
mention that it provides the teacher with an additional means to evaluate students’ understanding [17].

However, most of the studies that explored the effects of journal writing in the attitude of students
toward the mathematics dealt with students from primary to junior high school [6], [8]-[9] and college [5],
[30]. Not much attention has been given to studies which focus on the use of journal writing as a means to
change senior high school students’ attitude toward mathematics. A wide range of research concerning high
schoolstudents has tended to focus on attitude as it relates to different variables like motivation, engagement,
and achievement. Evidence on the role of journal writing in improving high school students’ mathematics
attitude remains inconclusive.

In De La Salle Lipa, students are trained to be innovative and critical thinkers being one of the
Expected Lasallian Graduate Attributes. Research indicates that the use of journal improves critical thinking
skills of students [31]; Dewey (1991) as cited in Lew & Schimidt [32]. While one study involving journal
writing in a college mathematics classroom [23] has already been conducted in the institution, no research
using journal writing as an attempt to change the attitude of students toward mathematics appears to have
been conducted thus far.

The purpose of this study was to investigate the influence of journal writing on the senior high
school students’ attitude toward mathematics. The following questions were addressed.

a) What is the students’ attitude toward mathematics before and after journal writing was utilized?

b) Is there a significant difference in the attitude toward mathematics of the students before and after journal
writing was utilized?

€c) What are the students’ perceptions on the influence of journal writing in their attitude toward
mathematics?

This study will give awareness to teachers of the De La Salle Lipa specifically those from Senior
High School Mathematics Learning Area about journal writing as a means to improve the students’ attitude
toward mathematics. In this paper, the argument is that through journal writing, the attitude of the students
toward the subject will improve. The discussion of results is divided into two sections. The first part is on the
attitudes of the students toward mathematics while the second part is on the students’ insights about journal
writing as a class activity.

A useful framework to understand the role of teachers’ questioning as a driver to student reflection
is that of Lev Vygotsky’s Social Development Theory. This theory posits that “social interaction plays a
fundamental role in the process of cognitive development.” (Vygotsky, 1978 as cited by Youngju [33]) as he
strongly believed that community plays a central role in the process of meaning-making [34]. While Piaget’s
notion that development precedes learning, Vygotsky argued that developmental process follows the learning
process.

According to Wagotsky (1978 as cited by [34]), the learning by a child occurs though social
interaction with a skillful tutor. The tutor may either model behaviors or provide instructions for the child
referred to as cooperative or collaborative dialogue. The child seeks to understand the instructions given by
the tutor (usually the teacher) then internalizes the information, using it to control his own performance.
Vigotsky [34] mentioned that adult support allows a child to operate beyond his baseline capabilities helping
him to exceed what can be attained alone.

Another framework this study is anchored on is Schon’s [36] Reflection-in-Action and Reflection-
on-Action. “Reflection Models and Frameworks” [37] describes reflection-in-action as something that
concerns getting to the bottom of what is happening in the subject’s processes, decision-making, and feelings
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at the time of the event of interaction. It represents a process by which one can learn from experience [38]. It
is described as reflecting on the incident while it can still be beneficial to the situation as opposed to
reflecting on how one would do things differently in the future [36].

Alternatively, reflection-on-action involves examining a previous event to take into account new
information or perspectives that opened in relation to the subject’s processes, feelings, and actions [37]. As
Schoén [36] put it, ““We reflect on action, thinking back on what we have done in order to discover how our
knowing-in-action may have contributed to an unexpected outcome” (p.26). It is basically reflecting on how
practice can be improved after the event.

2. METHOD

Journal writing was introduced to the students as part of every meeting activity for the whole
duration of the study. Its nature and purpose were likewise discussed as part of their orientation. The
participants were forty-four Grade 11 senior high school students of De La Salle Lipa enrolled in one of the
Precalculus classes in the first semester of school year 2017-2018. The journal writing went on for eight
weeks.

Although journal writing was implemented as a permanent class activity, it was made clear to the
students that it will not be part of their grade computation. The journal entries were used solely for diagnostic
purposes of the teacher. The notion that journal writing is not graded initiates most of the benefits of journal
writing [23]. The teacher, however, ensured that each student regularly writes in the journal by actively
supervising the activity. A maximum of ten minutes was allotted for the activity, done at the end of each
meeting.

Journal questions or prompts were provided by the teacher for the students to reflect on. As stated
by [39], journal prompts are the most meaningful writing tasks as it involves soliciting from students’ written
responses to specific questions [20]. Not only does meaning-making activity enable students to develop an
awareness of the self; it also allows the students to relate mathematics to real-life facts improving
understanding of the subject [23].

The journal entries of the students were read and reviewed regularly and were used by the teacher to
diagnose problems or concerns that the students had. It served as an open line of communication between
them. Guce [23] pointed out that journaling of the students provides the teacher with another strategy for
target students to communicate their thoughts. Besides, it allows the teacher to “stay in touch even with the
most quiet and reserved student” [24]. Teachers in mathematics play a significant role in creating a pleasant
and helpful atmosphere for their students. This leads to the improvement of the latter’s feelings or beliefs
toward the subject, building up to a positive attitude toward mathematics [12].

A mixed-method approach was used for this study in particular, the convergent parallel design. A
mixed-method study integrates both quantitative and qualitative research methods [40]. The combined
research elements are used to integrate findings within a single systematic review [41]. Creswell and
Tashakkori [42] explains that the study, with its two well-developed distinct strands, each complete with its
own questions, data, analysis and inferences must as well integrate, connect, or relate these strands. Heyvaert
et al. [41] stressed that this method has a promising utility for research and practice as it combines the
strengths of both qualitative and quantitative technigques.

For purposes of validation, convergent parallel design will be applied. According to Creswell and
Plano Clark [43], this design is made to understand or develop a more concrete understanding of a research
problem through analysis of different but complementary data. Two independent strands of qualitative and
quantitative data will be collected and analyzed at a single phase prioritizing the methods equally. For the
overall interpretation, the results will be mixed to look for convergence, divergence, contradictions, or
relationships of the two sources of data. Figure 1 illustrates the process involved in this method.

Compare or
relate

Point of
interface

Quantitative data
collection and
analysis

Qualitative data
collection and analysis

Figure 1. Convergent parallel design
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To measure the attitude of the students toward mathematics, the Scale on Attitude Toward
Mathematics (SATM) by Guce & Talens [12] was used. SATM is a 32-item scale with four subscales: liking
and disliking mathematics, tendency to engage in or avoid mathematics activities, belief that one is good or
bad in mathematics, and belief that mathematics is useful or useless. The instrument was administered before
and after the implementation of journal writing activity.

For the quantitative data analysis, the attitude of the students toward the mathematics was described
using the mean of all the responses for each of the four subscales in the pretest and posttest. To determine
whethere there is a significant difference in the attitude of the students toward the subject before and after the
implementing journal writing, a dependent sample t-test was done. All statistical tests were done using SPSS
software.

To probe on the students’ insights on journal writing, a focus group discussion was conducted. It
was participated in by ten students who were randomly selected. An experienced qualitative researcher
facilitated the session using the following key questions:

1. Do you like or not like mathematics?

2. Areyou the type who will engage in mathematics activities or the type who will avoid them?

3. How would you describe yourself as a student in a mathematics class? How do you manage in the
subject?

4. Do you think mathematics is useful or useless?

5. What are your thoughts and feelings about journal writing as a mathematics class activity?

6. Do you find it helpful? If yes, in what way?

The first four questions tackle the students’ attitude toward mathematics while last two attempt to explore

their perception on journal writing as a mathematics class activity. With the permission of the students, the

discussion was audio-recorded for the accurate transcription and coding of data.

For the qualitative data analysis, a transcription grid was developed for each of the six questions.
The responses were carefully and objectively coded. Key terms from the preliminary codes were studied and
then grouped according to similarity to obtain the emerging themes. Further, frequencies of reply were noted
to establish relevant ideas that were raised during the interview.

Triangulation was used to validate the analysis for the qualitative data. Different studies, either those
that conform or contradict were gathered and related to the results of this study to establish soundness of the
findings conveyed. Also, the results of the quantitative data analysis were linked up with the qualitative data
to further strengthen and support the findings.

Throughout the study, ethical considerations were followed and observed. With the respondents
being of minor ages, letters of consent were sent to the parents informing them of the nature and purpose of
the study. These were also discussed with the students and theirconsent to participate was also sought before
the conduct of any data gathering. Anonymity of the respondents was assured. Any kind of deception or
exaggeration about the aims of the study as well as results in the data gathering was certainly avoided.

3. RESULTS AND DISCUSSION
3.1. Students’ Attitude toward Mathematics

SATM [12] measures the attitude in four aspects namely liking or disliking mathematics, tendency
to engage in or avoid mathematical activities, a belief that one is good or bad in mathematics, and a belief
that mathematics is useful or useless. The succeeding four tables show the results for the pretest and posttest
of the respondents.

In terms of liking or disliking mathematics, majority of the students during the pretest were at a
range of slightly disliking (n=15) to slightly liking (n=14) the subject as shown in Table 1. Although more
students showed to have a liking in the subject (n=24) compared to those who do not (n=20), still no student
resulted to have very much liking in it. For the posttest, there was a slight increase in the number of students
who like the subject (n=3). Consequently, majority of the students showed to have a slight liking in
mathematics unlike in the pretest where more students somewhat disliked it.

Table 1. Liking or Disliking Mathematics

. Pretest Posttest
Attitude Frequency % Frequency %
Very much disliking math 2 4,55 1 2.27
Disliking math 3 6.82 1 2.27
Somewhat disliking math 15 34.09 15 34.09
Somewhat liking math 14 31.82 16 36.36
Liking math 10 22.73 9 20.45
Very much liking math 0 0.00 2 4.55
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For the students’ tendency to engage in or avoid mathematical activities, the results are summarized
in Table 2. For both the pretest and posttest, the majority have a (low) tendency to engage in the subject
rather than avoid it. Further, it is worth-noting that there was a shift from mostly having the tendency to
avoid mathematical activities to predominantly having the tendency to engage in them (from n=25 to n=20).
Evidently, there was an increase in number, from 19 (43%) to 24 (55%), of those students who showed to
have a tendency to engage in mathematical activities during the posttest.

Table 2. Tendency to Engage in or Avoid Mathematical Activities

- Pretest Posttest
Attitude Frequency % Frequency %
High tendency to avoid mathematical activities 2 455 1 2.27
Moderate tendency to avoid mathematical activities 8 18.18 4 9.09
Low tendency to avoid mathematical activities 15 34.09 15 34.09
Low tendency to engage in mathematical activities 16 36.36 18 40.91
Moderate tendency to engage in mathematical activities 3 6.82 6 13.64
High tendency to engage in mathematical activities 0 0.00 0 0.00

Table 3 shows the results of the students’ belief as to whether they are good or bad in mathematics.
Majority of the students for both pretest (n=18) and posttest (n=15) slightly believe that they are not
performing well in the subject. Although there is an increase in the number of students who believe that they
are good in mathematics during the posttest, results revealed that the number of students who see themselves
as poor in mathematics are still predominant than those who feel otherwise. As a matter of fact, there were 34
(77%) and 27 (61%) students under this case for pretest and posttest, respectively.

Table 3. Belief that One is Good or Bad in Mathematics

: Pretest Posttest
Attitude Frequency % Frequency %
Highly believes that one’s self is bad in mathematics 5 11.36 6 13.64
Moderately believes that one’s self is bad in mathematics 11 25.00 6 13.64
Slightly believes that one’s self is bad in mathematics 18 40.91 15 34.09
Slightly believes that one’s self is good in mathematics 6 13.64 13 29.55
Moderately believes that one’s self is good in mathematics 4 9.09 3 20.55
Highly believes that one’s self is good in mathematics 0 0.00 1 6.82

Among the four aspects of measuring students’ attitude toward mathematics, the belief that
mathematics is useful or useless stood out to have the best results in terms of having a positive mindset
among respondents. For both pretest and posttest, no student strongly believes that mathematics is useless. In
fact, majority of the students consider the usefulness of mathematics with 93% (n=41) for the pretest and
95% (n=42) for the posttest. Table 4 shows belief that mathematics is useful or useless.

Table 4. Belief that Mathematics is Useful or Useless

. Pretest Posttest
Attitude Frequency % Frequency %
Highly believes that mathematics is useless 0 0 0 0.00
Moderately believes that mathematics is useless 1 2.27 0 0.00
Slightly believes that mathematics is useless 2 4.55 2 4.55
Slightly believes that mathematics is useful 19 43.18 18 40.91
Moderately believes that mathematics is useful 16 36.36 18 40.91
Highly believes that mathematics is useful 6 13.64 6 13.64

Comparing the mean results of the pretest and posttest for the four subscales using paired sample
test, it appears that there is a significant difference in the pre and post-tests for liking or disliking
mathematics (p = 0.002, p < 0.05) and tendency to engage in or avoid mathematical activities (p = 0.009,
p<0.05). Even though there was increase in the means in posttests for the two remaining subscales, no
significant difference occurred between the pre and post-tests. Table 5 shows pretest-posttest mean score
results
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Table 5. Pretest-Posttest Mean Score Results

Std.
Subscale Test N Mean Deviation t p-value
Liki disliki h . Pretest 44 3.5964 0.84932 3.31 0.002
iking or disliking mathematics Posttest 44 3.8205 0.86783 -3.315 .
Tendency to engage in or avoid mathematical ~ Pretest 44 3.3093 0.75305 2733 0.009
activities Posttest 44 3.4966 0.75890
. . . . Pretest 44 2.9855 0.89511
Belief that one is good or bad in mathematics -1.966 0.056
Posttest 44 3.1409 0.94324
. L Pretest 44 4.3205 0.63730
Belief that mathematics is useful or useless -1.007 0.320
Posttest 44 4.3836 0.60940

The remaining paragraphs of this section present the responses given by the students in the focus
group discussion concerning their attitude towards mathematics as well as the discussion linking the
quantitative and qualitative data in the study.

Data showed that all ten respondents expressed liking in the subject but not to the same extent.
While three directly acknowledged their liking in the subject, there are seven who mentioned that they are
middling in terms of actually enjoying the subject. They do not totally like it yet they do not dislike it. This
agrees with the result in the SATM where somewhat liking math got the most number of frequency. When
asked if he likes mathematics or not, Student 7 said that “it is okay” for him. He further adds that there
certainly are times when he likes the subject but not to a point when it is all that he enjoys. Analyzing the
responses of the students, three points emerged as reasons why they enjoy mathematics: its relevance or
worth, its being challenging, and those certain topics that they like. The first is the most answered response.
From past studies, students feel at ease in solving real-life mathematical problems because for themthey can
be solved at different levels and in different ways [44]-[45]. When students become aware of the connections
and relevance of mathematics in their lives, they tend to see its importance [46].

When it comes to engaging themselves in mathematical activities, six students expressed
willingness to engage in such activities while the remaining conveyed apprehensions in doing so. The former
likes engaging in mathematical activities for different reasons. For one, Student 3 shared that doing those
activities allows him to explore the subject who was seconded by Student 8 who narrated that in solving
mathematical problems “he gets to discover how it (math) can be applied to real-/ife”. Also, students
believe that by engaging in mathematical activities, their skills in the subject will be developed, as articu lated
by Student 2. This response was complemented by that of Student 6° who said: “I feel very happy whenever [
get results from solving math problems.”

The increase in the students’ enjoyment in mathematics and their willingness to engage in the
subject aligns with the study made by Sanchal and Sharma [47]. Their findings suggest that engagement level
also increases with an increased number of students enjoying mathematics lessons while studying the subject.
They further stated that seeing the relevance of mathematics lessons, students’ attitudes toward the subject
also improved.

As regards how the students rate themselves at how they fare in the subject, half of them regard
themselves as average students in mathematics. This is in contrast with the quantitative data which revealed
that by and large, students felt that they are not good in math. For both pretest and posttest, the biggest
component is for the slightly believes that one’s self is bad in mathematics, which gave 41% and 34%,
respectively. Student 2 recounted that there are topics which she could understand and there are others which
she could not. Student 9 made a follow-up statement on this by saying “There are tests which I was able to
pass and there are also some which I failed.” When asked about how they manage in the subject, most of
these students conveyed that they persevere in the subject by not easily giving up when trying solving
mathematical problems. They seek the help of others as well.

For the last subscale—the belief that mathematics is useful or useless, students were one in
regarding that mathematics is useful. This is consistent with the results in the pretestand posttest which show
that majority of these students believe in the usefulness of mathematics. In the interview, not only did they
articulate the relevance of mathematics in terms of its practical applications; they also claimed that
mathematics hones them to be better students. Such is evident in the following transcribed responses:
“Mathematics trains us to be more persevering in finding solution to any given problem” (Student 3),
“Doing numbers is not the only essence of mathematics but also that of being logical thinker” (Student 7),
“It teaches us values like determination and independence” Student 1and “Mathematics is useful because |
am trained to be critical thinker ” (Student 9). The last was affirmed by Student 10 by saying: “In reality, you
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may not actually apply the exact things that were learned in the classroom. Yet in the future, we will be
trained to be critical thinkers.”

The results using the quantitative and qualitative data indicates that the students’ attitude toward
mathematics is generally positive for the subscales: liking or disliking mathematics, tendency to engage in or
avoid mathematical activities, and belief that mathematics is useful or useless. Concerning belief that one’s
self is good or bad in mathematics, the result is slightly negative.

3.2. Students’ Insights on Journal Writing

In the responses of the students regarding their thoughts and feelings about journal writing as a
mathematics class activity, it is very evident that they grasp the activity’s benefits to both the teacher and the
students. Student 1 was first to mention that he finds journal writing as a good idea because the activity
“enables the teacher to know what topics the students find easy or difficult”. He adds: “Ifshe (teacher) reads
that many are having difficulty at a certain topic, she might discuss it again for us next meeting so we can
understand it”. Another interesting point was raised by Student 2 saying that “When students give feedback,
the teacher is able to think what needs to be addressed and consider interesting ideas that she can use in
class.” This was agreed upon by Student 7 who shared: “It is a way for the teacher to know what needs
further improvement or review.” On the other hand, Student 7 and Student 10 expressed on different
occasions that journal writing creates time for themto reflect on what has been learned and what yet needs to
be learned.

The students’ take on the usefulness of the activity tackles two things that journal provides:
communication and reflection. Indeed, journal writing served as an indirect communication between them
and the teacher. Student 3 told that she likes the activity becausethrough it “gives the students a chance to let
the teacher know their concerns”. Likewise, Student 9 recounted that “Journal writing is a good idea for the
students who feel shy to tell the teacher what they do not understand.” to which Student 6 agreed on.
According to him many feel shy to actually tell the teacher when they do not grasp certain topics during
class.

Of the ten respondents, Student 10 had the most profound thing to say about the activity in that it
encapsulates the points shared by the rest. He said:

“It is good to have journal writing because it is beneficial primarily for Miss (the teacher)

and then for us. Through the activity, she can assess if there are still some things that

we don’t understand. And for us, it gives us time to reflect on what we have learned, what

part of the lesson we find difficult, and what areas we need to improve on.”

All in all, three themes emerged concerning the students’ insights about journal writing. First,
journal writing was perceived by the students as a useful communication between them and the teacher.
Writing actually offers an alternative to the usual classroom communication which is mostly oral in nature
[48]. According to Liebars [27], the activity provides a means of communication between the teacher and
students, and affords the opportunity for the students to communicate mathematical ideas with their teacher.
Further, journal writing gives the students the chance to realize when to ask for help which eventually
contributes to the teaching-learning environment [49].

Since for the students, an open line of communication was created through journal writing, they
recognized as well that the activity enables their teacher to assess their learning. It helps the teacher strategize
in her instruction. In the study made by Addison [24], one of the rewards of students’ journal writing is
increased awareness of student comprehension of concepts, feelings, and attitude toward mathematics. What
the students share about their learning experiences allows the teacher to monitor the students’ understanding
of the topic [50] and affect how teachers approach the subject matter again [51].

Recognizing that the activity not only benefits the teacher but also the students are the third theme
deduced from the responses. This conforms to the findings made by Van Der Molen [15] and Odafe [49]. The
former emphasized that incorporating reflective journaling is beneficial for both instructor and the students.
According to him, the benefits of communication and improving student learning experience outweigh the
problem of reflective journaling as time consuming. While, for Odafe [49], he found that when teacher and
students become partners in mathematics teaching and learning process, reflection process results in
improved student learning environment.

Linking journal writing with students’ attitude toward mathematics draws in an indirect association
between the two. In this study, journals were used by the teacher to identify the problems that the students
may have and then to eventually improve their attitude toward mathematics. The statements given by the
students about journal writing and the information about their attitude toward mathematics for both pretest
and posttest coincide in the idea that journal writing is an aid for a teacher to improve students’ attitude
toward mathematics. In particular, the measure or students’ liking mathematics and tendency to engage in the
subject changed positively during the period when journal writing was implemented. This is supported by a
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number of studies. Firstly, Addison [24] found that “journals offer a glimpse into what the students liked and
disliked about mathematics classes” (p. 34). In connection with student engagement, Klein, Pflederer &
Truckenmiller [52], obtained a similar result to this study’s. His findings showed that journals reflected
greater enjoyment of the class which ultimately increased the motivational level of everyone involved.
Teachers can find ways to encourage student engagement in mathematics [46] which can be achieved by
implementing meaningful activities for them [53]. The teacher’s methods have a major influence on students’
attitude toward mathematics [13], [54].

4. CONCLUSION

In math classroom where the primary focus is computation and not the motivating factors that will
maximize learning, students are often left being disinterested in mathematics. Teachers have the primary role
of creating opportunities to connect with the students to establish matters that work against positive attitude
toward the subject. This study explored how journal writing takes part in changing students’ attitude toward
mathematics. As hypothesized, the implementation of the said activity improved the attitude of the students
toward the mathematics mainly in two areas—Iiking the subject and willingness to engage in mathematical
activities. The students perceive journal writing as a helpful tool for them to enjoy mathematics and engage
in it. The activity, thus, may be regarded as a means to improve one’s attitude in mathematics. The benefits
of writing in a mathematics class cannot be dismissed for the writings shall bind closer the teacher and the
students in attaining an effective learning environment. What the students share will direct the teacher in
improving the attitude of the students toward the subject.
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