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ABSTRACT Studies investigating reflective practices among teachers have focused on reflective practice use in
teaching and teacher’s professional development. The attitudes of teachers toward reflective practices have been
neglected, but the attitudes of science teachers toward reflective practices are key to their effective use in
classroom settings. This study aimed to understand the attitude of science teachers toward these practices and how
they implement professional reflective practices as well as any relationship between reflective practices and
attitudes. A sample of 650 science teachers, 321 males and 329 females completed the questionnaire. Results
revealed that science teachers practiced all reflective activities at high levels. Additionally, their attitudes toward
reflective practices were moderately positive. Pearson correlation coefficients for the relationship between the
reflective practices and attitudes of science teachers were statistically significant at p <0.01. Hence, science
teachers who had positive attitudes toward reflective practices were likely to demonstrate more reflective teaching
in their educational careers.

INTRODUCTION

Teachers are the most effective agents of
educational change. Therefore, they must rec-
ognize every aspect related to their profession,
such as the background, skills, learning prefer-
ences, and motivation of their students and how
to develop these aspects, for them to effectively
play their role in the classroom context and then
improve the learning outcomes of their students.
Reflection in teaching and learning lies in en-
couraging teachers to view problems from dif-
ferent standpoints. In addition, Mathew et al.
(2017) argued that the use of reflective practices
by teachers may facilitate teaching processes,
learning, and understanding because reflective
practices allow teachers to conduct systematic
inquiry into themselves. Accordingly, they un-
derstand themselves, their practices, and their
students; thus, it can play a central role in the
professional development of teachers. When
teachers probe their own actions and experienc-
es frequently, their self-professional develop-

ment will be more effective. Reflective teaching
can also link learning to behaviors, where sci-
ence teachers can develop their self-awareness
level and hence their performance with reflec-
tive thinking to create the right environment for
PDs and professional growth (Owen et al.  2020;
Procter 2020).

According to the arguments above, focus-
ing attention on reflective practices is crucial.
To do this, Abdulsalam (2009) suggested that
the preparation of science teachers be directed
toward the development of their thinking in gen-
eral and reflective thinking in particular and then
reflective practices. Global trends in teacher prep-
aration emphasize the need to prepare teachers
who are capable of reflecting on and analyzing
their professional practices. Abu-Sultan and
Abu-Askar (2017) indicated that training teach-
ers on reflective practices might contribute to
professional growth by developing their abili-
ties to innovate their teaching practices, engage
in self-learning, and conduct research. In addi-
tion, Race (2014) and Lyons (2010) asserted that
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the ultimate objective of education must be to
develop the reflective thinking and practices of
teachers. This is because reflective thinking is
considered one of the most important teaching
tools as it enables instructors to plan, monitor,
and evaluate each step in the decision-making
process, which positively affects teacher and
student performances (Almasri 2017; Procter
2020).

Dewey (1910) first presented the concept of
reflection in the early 20th century. He described
reflective practice as the ability to think about
work to engage in the learning process. Dewey
(1910) also highlighted that the main rationale
for reflective practice is that the experience of an
individual does not necessarily lead to learning,
rather one must think about the experience to
learn. Furthermore, he added that teachers must
practice this process in a social context and in
an environment in which learning takes place.
According to Day (1999), the ideas of science
teachers must be tested through teaching prac-
tices. Studies have suggested that this can be
done only through reflection, which should lead
to multiple perspectives about the educational
process (Gheith and Aljaberi 2018; Shaheen 2012).

Three approaches have been identified to
understand intellectual reflection: the first is the
cognitive approach, which includes studies on
the information assimilation and decision-mak-
ing of science teachers. The second is the criti-
cal approach, which has its roots in moral and
ethical thinking. The third approach is the narra-
tive input, which indicates that teachers tell their
own stories by framing the problem using natu-
ral investigation and case studies (Sparks-Langer
1992). The nature of intellectual reflection varies
according to its relation to procedural action.
Schon (1983) identified two kinds of reflective
practices with respect to the time of reflection:
reflection on action (simultaneous reflection) and
reflection on procedure (post-action reflection).
These two types have been the source of the
recognition of divergent intellectual reflection
types and levels.

Although the conception of intellectual re-
flection of Schon (1983) is generally accepted, it
is also subject to criticism. For instance, reflec-
tion on action is strongly criticized because it is
difficult to practice in a short period of time (Eraut
1995). Reflection on procedure is easy to control

because it focuses on increasing teaching effi-
ciency in terms of measurable gains in a narrow
subject matter with identified goals. However, re-
flection on procedure does not address the emo-
tional and professional dimensions of teaching,
which are primary motivators affecting teacher
quality, interest, and commitment (Day 1999).

Reflective practice in the teaching profes-
sion is described as a process of problem-solv-
ing, rebuilding meaning, and evaluating while
participating in new activities (Reiman 1999; Eick
and Dias 2005; Cavanagh 2015). According to
this description, reflecting on new practices leads
to learning and cognitive growth (Pertel et al.
2020). The absence of reflection means that
teachers have relied on routine teaching. Al-
Ahmad (2003) affirmed that the reflective prac-
tices of teachers is the ability to think before,
during, and after learning to evaluate instructional
effectiveness with respect to the classroom needs
and core concerns of students. She assumed that
cognitive growth occurred through a connected
curriculum. Thus, by engaging in instructional
teaching, the ability of science teachers to ana-
lyze what they are doing and to rebuild their pro-
fessional plans and knowledge is revealed. They
also select, evaluate, and adapt instructional strat-
egies that best suit student needs (Reiman 1999).

In the area of teacher education, studies fo-
cusing on the levels of intellectual reflection are
usually categorized in the same way (Hatton and
Smith 1994; Wellington and Austin 1996; Ghaye
and Ghaye 1999). For instance, McIntyre (1993)
studied the nature of intellectual reflection in
the Oxford University Teacher Education Pro-
gram, which is a framework for the distinct lev-
els of intellectual reflection. McIntyre (1993: 39–
52) further emphasized three levels of student
teacher intellectual reflection:

Technology: focuses on achieving goals ef-
fectively

Practice: focuses on assumptions, pre-ori-
entation, values, and actions

Liberalization: focuses on broader ethical,
social, and political issues, including institu-
tional and community forces that may restrict
the freedom of action of an individual or limit
the effectiveness of his actions.

Studies (Ahmed 2009; Al-Mazroue 2006) have
emphasized the contribution of reflective prac-
tices to improve the instructional performances,
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observational skills, and attitudes of teachers
toward professional growth and have validated
that reflective teaching leads to a change in teach-
ing behavior and to a better level of performance
by clarifying, observing, and analyzing convic-
tions and beliefs held by teachers toward their
professional roles and responsibilities. In addi-
tion, studies (Ellison 2008; Shaheen 2012; Rayyan
2013; Cengiz and Karatas 2015) have confirmed
that including reflective practices in academic
training and PDs contributes to stimulating and
supporting reflection processes, re-energizes
practitioners, develops self-esteem and self-con-
fidence and self-efficacy, generates self-aware-
ness, and establishes supportive relationships
among individuals integrated in reflective prac-
tices and learning through the experiences of
others.

Researchers (Torff and Sessions 2008; Torff
and Byrnes 2010) have studied the relationship
between the attitudes of teachers and their PDs
in various fields. They have also found that pri-
mary school teachers were supportive of pro-
fessional growth than health education, physi-
cal education, social studies, and science teach-
ers. The five groups (primary education, private
education, mathematics, English, art, and mu-
sic) were also more positive than science teach-
ers were. The result indicated the need to de-
sign, develop, and evaluate innovative programs
to improve their effectiveness and the attitudes
of teachers toward PDs. Efe (2009) studied the
effect of the attitudes of pre-service science
teachers on reflective practices with a total of
206 students, 68 of whom were biologists, 49
physicists, 56 chemists, and 33 others. Results
indicated that the attitudes of pre-service sci-
ence teachers toward reflective practices differed
with specialization and their years of study; no
gender-based differences in reflective attitudes
were found. Additionally, Gheith and Aljaberi
(2018) investigated the reflective practice levels
of teachers and their attitudes toward profes-
sional self-development. The results further ver-
ified that the reflective practices of teachers were
within an “acceptable” level, but their practices
in some categories were below acceptable. The
results indicated positive attitudes by teachers
toward professional development. Aldahmash
et al. (2017) studied the views of teachers about
their reflective practices and reflective teaching.
Moreover, the results corroborated that teach-
ers think that they practice reflective activities

at high levels. No differences were found due to
gender and experiences regarding their views
about the practices of reflective activities in the
teaching profession.

The majority of studies related to reflective
practices have focused on exploring the use and
development of reflective practices. Attitudes
toward reflective practice, which is essential to
developing the skills of teachers to the level where
it can be effectively applied in classrooms, were
very rare. The researchers  found that more stud-
ies are essential with regard to the reflective prac-
tices of science teachers, especially their attitudes
toward reflective practice as this would help edu-
cators and educational policy makers plan for
more effective PD programs for science teachers.

Objectives of the Study

The study aimed at fulfilling the following
objectives:

1. To identify science teacher’s implementa-
tion of the types of reflective practices.

2. To shed light on the attitudes of science
teachers toward reflective practices.

3. To know the nature of the relationship be-
tween the science teachers and reflective
practices and their attitudes toward them.

Purpose of the Study

According to the objectives of this study, it
tries to uncover the relationship between reflec-
tive practices by science teachers and how teach-
ers feel about these reflective activities. Accord-
ingly, this study asks the following questions:

4. What types of reflective practices do sci-
ence teachers use?

5. What are the attitudes of science teach-
ers toward reflective practices?

6. What is the relationship between the re-
flective practices of science teachers and
their attitudes toward them?

METHODOLOGY

This study employed a cross-sectional sur-
vey approach to investigate the reflective prac-
tices of science teachers in classrooms and their
attitudes toward these practices. The collected
data were also used to determine potential asso-
ciations between the reflective practices and at-
titudes of science teachers.
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Sample

The study participants were all secondary
school science teachers in Hail and Hafr Al-ba-
tin in Saudi Arabia. The sample included 650
science teachers (321 males and 329 females).
The range of science teaching experience among
the participants was 1 to 30 years. These experi-
ences were classified into the following levels:
less than 5 years (n = 186), 5 to 10 years (n =
307), and more than 10 years (n = 157). With
regard to education, 491 participants had a bach-
elor’s degree, 123 participants had a diploma,
five teachers had a master’s degree, and 36 held a
doctorate. As for the type of certificate (educa-
tional and non-educational), 543 participants had
an educational qualification, and 107 qualifications
were non-educational. The sample distribution
according to specialization was as follows: phys-
ics (n = 182), chemistry (n = 201), and (n = 267).

Questionnaire

The baseline questionnaire that describes
reflective practices (Celes 2010) was employed
to gather information from science teachers. This
questionnaire aimed to ascertain the views of
the cross section of the teaching force in Saudi
Arabia about implementing reflective practices
through PDs and their attitudes about the use
of reflective practice for future PDs. This specif-
ically included the PDs they had undertaken
over a period longer than the previous three
years. It also surveyed the attitudes of science
teachers toward reflective practices, and the orig-
inal questionnaire was submitted for review to

11 experts in science education. Based on the
feedback of experts, modifications were made to
several items. The final questionnaire comprised
17 items in two domains: reflective practices of
science teachers (seven items) and attitudes of
teachers toward reflective practices (ten items).

Internal Consistency

The Pearson correlation coefficients were
calculated to determine the consistency of each
item within its respective domain (Table 1). Evi-
dently, each questionnaire item was related to
its respective domain with a statistical signifi-
cance level of α <00.01 and had high or medium
values, ranging from (0.613) and (0.711) for re-
flective practices and between (0.560) and (0.782)
for reflective attitudes.

Researchers calculated the Cronbach alpha
coefficient to determine the reliability of the ques-
tionnaire. The results shown in Table 2 confirm
that the questionnaire is a reliable tool for col-
lecting the data regarding the reflective practic-
es and attitudes of science teachers.

Table 1: Pearson correlation coefficient for the internal consistency of the survey

Domain Item Correlation coefficient     Item Correlation coefficient

Reflective practice 1 0.623** 5 0.667**

2 0.644** 6 0.711**

3 0.613** 7 0.705**

4 0.687**

Attitudes toward 1 0.699** 6 0.782**

  reflective practice
2 0.762** 7 0.581**

3 0.646** 8 0.688**

4 0.761** 9 0.695**

5 0.758** 10 0.560**

**Statistically significant at α < 0.01.

Table 2: Reliability of the questionnaire items
using Cronbach’s alpha coefficient

Domain # Items Cronbach’s
 alpha

coefficient

Extent of reflective 7 0.811
  practice
Teachers’ attitudes 10 0.884
  toward reflective
  practices

Total 17 0.872
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Data Analysis and Interpretations

All the data were analyzed using the descrip-
tive statistics of means and standard deviations.
The Pearson correlation coefficient was also uti-
lized to determine the relationship between re-
flection practices and attitudes. For the determi-
nation of the practice domain level and the atti-
tude level of science teachers toward the reflec-
tive practice domain, a five-point scale was used
as follows: very high (5), high (4), medium (3),
low (2), and very low (1). The length of the cate-
gory was calculated using the following equa-
tion to interpret the results: [length of the cate-
gory = (5-1)/5 = 0.80]. Thus, the value ranges for
levels are as follows: very high = 5-4.2, high =
<4.2-3.40, medium = <3.40-2.60, low = <2.60-1.80,
and very low = <1.80-1).

RESULTS

Three research questions were employed: the
first one addressed the reflective practices of
science teachers, the second question concerned
the attitudes of science teachers toward reflec-
tive practices, and the third one examined the
potential associations between the reflective
practices and attitudes of science teachers.

Question I: What are the attitudes of science
teachers toward reflective practices?

Table 3 shows the means and standard devi-
ations for participant responses regarding their
attitudes toward reflective practices. The means
shown indicate that the attitudes of science

teachers toward reflective practices were mod-
erately positive for six of ten items. Teachers
believed that reflective practices were enjoyable,
important, enhanced their work, understandable,
and easy to do. Four items were negative. How-
ever, teachers rated them as high and medium.
Item 6, which states that “reflective practice is
frustrating” rated high, means that teachers are
not convinced with the implementation of reflec-
tive practice in teaching. The same thing is true
with item 2: reflective practice is pouring. Two items,
namely, item 4 and item 8, were rated medium, which
might indicate that the attitudes of teachers to-
ward reflective practice are unsatisfactory.

Question II: What types of reflective practices
are used by science teachers?

The first study question was answered by
determining the teachers’ evaluation of their re-
flective practice. Table 4 presents the means and
standard deviations for participant responses
in the reflective practice domain. The results
validate that for each of the seven types of re-
flective practices, the mean performance level
for science teachers was 3.80, representing a high
level of practice, with item means ranging be-
tween 3.64 and 4.05. All of these values repre-
sented high levels of practice, which means that
the reflective practices of teachers were at high
levels. The highest practice was “reflection af-
ter training” with a mean score of 4.05 and a high
level of exercise, while the practice of “reflection
after meeting parents” was less than 3.64 with a
high level of practice as well.

Table 3: Attitude toward reflective practices: means, standard deviations, and rank

S. No. Item  Mean SD Level Rank

1 Reflective practice is fun. 3.93 0.980 High 1
2 Reflective practice is boring. 3.41 1.11 High 8
3 Reflective practice is understandable. 3.73 0.956 High 4
4 Reflective practice is confusing. 3.17 1.22 Medium 9
5 Reflective practice enhances successful actions. 3.83 1.18 High 3
6 Reflective practice is frustrating. 3.46 1.21 High 6
7 Reflective practice is easy. 3.42 1.03 High 7
8 Reflective practice is difficult. 3.12 1.12 Medium 10
9 Reflective practice is important. 3.85 1.13 High 2
10 Reflective practice is marginal. 3.57 1.02 High 5

Total 3.55 0.762 High

(very high = 5–4.2, high = <4.2–3.40, medium = <3.40–2.60, low = <2.60–1.80, and very low = <1.80–1)
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Question 3: What is the relationship between
the reflective practices of science teachers and
their attitudes toward them?

The Pearson correlation coefficient was cal-
culated to determine if there was a significant
statistical association between the reflective
practices of science teachers and their attitudes
toward these practices.

The correlation coefficient between the re-
flective practices and the attitudes of science
teachers was positive and statistically signifi-
cant at 0.328 (p < 0.01).

DISCUSSION

The results indicated that the attitudes of
science teachers toward reflective practices were
moderately positive, where teachers believed that
reflective practices were enjoyable, important,
enhanced their work, understandable, and easy
to do. However, teachers also believed that re-
flection practice was difficult, boring, and some-
how confusing, where teachers rated four nega-
tive items as high and medium, which might in-
dicate that the attitudes of teachers toward re-
flective practice is unsatisfactory. This also im-
plies that educational policy makers should work
more on the improvement of reflective practice
and on stressing on the effectiveness of reflec-
tive practice in making the profession of teach-
ers more productive. Aldahmash et al. (2017) rec-
ommended that the attitudes of teachers toward
the use of reflective practice in teaching should
be studied becuse they thought that attitude is
an effective factor in motivating teachers to do
certain practices related to teaching. Moreover,
Efe (2009) affirmed that the attitudes of pre-ser-

vice teachers toward reflective practices are in-
fluenced by the whole discipline and by their
years of study, but not affected by gender. Ghei-
th and Aljaberi (2018) confirmed that the atti-
tudes of teachers toward reflective practices are
one of the most essential factors contributing to
skill development, leading to the effective appli-
cation of these practices in classrooms.

The results also corroborated that the level
of reflective practices among science teachers
was high. Researchers argued that if the level of
reflective practice was high among science
teachers, their classroom practices would be
high, positive, and effective. In this regard, Al-
dahmash et al. (2017) proved that teachers with
different genders and experiences think that they
practice reflective activities at high levels. In ad-
dition, researchers (Almasri 2017; Ellison 2008;
Procter 2020) indicated that the training of teach-
ers on reflective practices increases their posi-
tive classroom practices, such as enjoying par-
ticipatory integration, critical dialog, and curric-
ulum development. This increased teacher en-
gagement positively affects learner outcomes
within classrooms. In this regard, studies (Pertel
et al. 2020; Cengiz and Karatas 2015) stressed
that school teachers believe that reflective ac-
tivities positively affect their cognitive aware-
ness, feelings, and motivations, which may en-
courage them to implement plans and choose
appropriate strategies.

The correlation coefficient between the re-
flective practices and the attitudes of science
teachers was positive and statistically signifi-
cant, which indicates that science teachers with
positive attitudes toward reflective practices
show more reflective practices. This leads us to
stress on the necessity of focusing on reflective
practices and to enlighten science teachers

Table 4: Reflection practices means, standard deviations, and rank

S.No. Items Mean SD Level of practice Rank

1 Practice reflection while writing a lesson plan. 3.89 .850 High 2
2 Practice reflection while doing the lesson. 3.78 .875 High 4
3 Practice reflection at the end of the lesson. 3.67 .916 High 5
4 Practice reflection at the end of teaching a unit or 3.65 .913 High 6

  a chapter of the book.
5 Practice reflection after visiting the supervisor or 3.87 .893 High 3

  school principal.
6 Practice reflection after meeting parents. 3.64 .996 High 7
7 Practice reflection after obtaining a training course. 4.05 .913 High 1

Total 3.80 .647 High
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about the importance of reflective practices on
the improvement of science teaching. Studies
such as those by Efe (2009), Gheith and Aljaberi
(2018) and Hendricks (2016), emphasized the
correlations between attitudes and practices,
indicating that positive beliefs and attitudes to-
ward the reflective practices of professionals may
drive these behaviors and that negative beliefs
may be associated with less reflective practices.

CONCLUSION

This study aims to draw the attention of ed-
ucators and educational researchers to reflec-
tive practices as an emerging pedagogical con-
cept in the Kingdom of Saudi Arabia. A primary
study purpose is to highlight the importance of
developing favorable attitudes among science
teachers toward reflective practices to improve
classroom instructions and educational out-
comes. The results show high levels of reflec-
tive practices among science teachers and mod-
erate positive attitudes toward the use of reflec-
tive practices in science teaching. They also
exhibit a significant correlation between the atti-
tudes of teachers and their reflective practices.
However, the results for the attitudes toward
reflective practices reveal that teachers still think
that reflective practice is still difficult to do and
confusing. This implies that science teachers
who had positive attitudes toward reflective
practices were likely to demonstrate more reflec-
tive teaching in their educational careers. Fur-
thermore, these results imply that science teach-
ers are in need of more training on reflective
practices to obtain very high levels of practice
and to minimize the confusion regarding the use
of reflective practices in teaching sciences.

RECOMMENDATIONS

Given the study results, the following rec-
ommendations are offered:

Researchers and other stakeholders should
conduct further studies on reflective teaching
practices at divergent stages of education. The
conceptual framework on reflective teaching
practices provided here could help teachers de-
velop their instructional practices and provide
supervisors with indicators to assess the instruc-
tional behaviors of science teachers. Curricu-

lum designers should attend the reflective prac-
tices of science teachers by including them in
the development of pre-service training or con-
tinuing PD programs. Preparation and PD pro-
grams for science teachers should include infor-
mation that highlights the impact of reflective
practices on improving professional and class-
room practices to further encourage positive at-
titudes toward reflective practices. Educational
researchers should conduct further studies on
the reflective thinking of science and math teach-
ers in classrooms, and the reflective practice lev-
els of science teachers should be tackled.
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