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This study focuses on elucidating the transformation of teaching beliefs among middle-career teachers in public elementary
schools. Interviews with six middle-career teachers and subsequent analysis of their beliefs using trajectory equifinality
modeling revealed two distinct periods in the formation of their beliefs. Initially, the teachers’ beliefs about teaching,
rooted in direct instructional practices, were learned and formed based on the realizations gained through the infusion
teaching approach. Subsequently, as they learned to employ one-to-one computing environment and engaged in educational
evalnations, they began reflecting on their teaching beliefs. Through a trial-and-error process with new instructional
strategies, the teachers’ beliefs shifted toward constructivist instructional approaches.
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Introduction

Teachers’ teaching beliefs influence their instructional practices and have garnered attention from researchers, who
emphasize teachers’ resistance to change (Calderhead, 1996; Pajares, 1992). Teachers’ beliefs can undergo significant
transformation within a relatively short timeframe, especially when they are receptive to change or engage in reflective
practices (Korthagen & Vasalos, 2005; Yamada, 2014). The 2009 Organization for Economic Co-operation and
Development (OECD) report highlighted the importance of identifying teaching materials aligning with teachers’
beliefs in constructivist instructional practices and involving students in activities to foster awareness.

In Japanese elementary schools, the central teaching beliefs in the educational field are based on direct instructional
practices (Yuguchi et al., 2019). However, these beliefs are expected to change due to the forthcoming changes in
Japan’s educational landscape, driven by the rapid development of one-to-one computing environment (Horita, 2021).
This shift is viewed as an opportunity for teachers’ beliefs to evolve. However, after implementing the one-to-one
computing environment in Korean public elementary schools, teachers continued to adhere to traditional teaching
methods (Takahashi et al.,, 2014). Teachers’ reliance on direct instructional practices contributes to challenges in
integrating information and communications technology (ICT) into classes (Ninomiya & Honda, 2004).
Environmental changes alone cannot change teachers’ reliance on direct instructional practices because other factors
may influence their teaching beliefs. Thus, there is a need to examine how the changes in the one-to-one computing
environment have impacted the teaching beliefs of Japanese teachers to uncover further factors influencing them.

The target population for this study encompassed middle-career elementary school teachers whose teaching beliefs
were rooted in direct instructional practices. The OECD (2007) highlighted the importance of middle-career teachers
(MCTs) in implementing reforms in school education, emphasizing their pivotal role in promoting constructivist
teaching beliefs in future school contexts. We defined MCTs as “having about ten years of experience in teaching and
serving as a head teacher who has engaged in school reforms with various stakeholders” with reference to Tokito and
Terashima (2018).

This study focused on the evolution in teaching beliefs among MCTs in public elementary schools, particularly those
who encountered a rapidly evolving ICT environment over a two-year petiod.
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Research Design and Methods

Research cooperators and interview details

Table 1 presents the characteristics of the participants, comprising six teachers, obtained using the snowball method,
including their years of experience as a teacher and head teacher. The teachers were asked to recommend other
teachers who fit the study requirements.

The author’s acquaintance, Teacher A, who had been the head of the grade level for several years and had been
reforming the school in line with the principal’s intentions, including in roles of the head of student guidance and
head of research, was requested to cooperate in the research as he had previously participated in research and study
groups and had a wide network of friends.

Table 1
Characteristics of the six study subjects

TEACHER A B C D E F

Experiences as a 11 10 11 15 10 14
teacher (years)

Experience as a head Head of the Head of special ~ Head of the Head of the Head of the Head of the

teacher grade level operations grade level grade level  grade level grade level
Head of Head of Head of Head of
student student research research
guidance guidance

Use of ICT in the Used daily in Used daily in Rarely used Rarelyused  Used dailyin ~ Used daily in

classroom on a daily class class class class

basis

Analysis method

This study employed the Trajectory Equifinality Approach (TEA), specifically the Trajectory Equifinality Model
(TEM), for data analysis due to its strengths as a cognitive and visualization tool for understanding human activities.

In his systems theory, Bertalanffy (1968) argued that open systems, unlike closed systems, exhibit equifinality points
where they reach the same end state despite variations in initial conditions and methods. Valsiner (2007) described
this equifinality as a multilinearity of development and the phenomenon of equality.

In TEM, two types of pathways from the dual-track path to the equifinality point exist: a necessary passage point that
must be traversed within a social context and a branching point for path selection, where social direction and social
guidance exert influence (Yasuda et al., 2015). Furthermore, at the branching point, some pathways deselected by the
cooperators may theoretically exist.

Some studies have used TEM to clarify the process leading to childcare providers’ perspectives of childcare through
interviews (Asai & Asai, 2017) and the specifics of teaching experiences contributing to the growth and development

of MCTs, similar to this study (Tokito & Terashima, 2017). Therefore, we considered that TEM could be used to
visualize the transformation of MCTSs’ teaching beliefs.

Analysis procedure

In this study, we followed the basic TEA procedures (Yasuda et al., 2015).

(1) Establishing equifinality points & First interview. Based on the study purpose, the equifinality point was set
as “formation of beliefs about teaching.” Each teacher was interviewed four times; the average total interview
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time per teacher was 102.755 minutes. The first interview was conducted to determine their teaching beliefs at
the current equifinality point. The semi-structured interviews were conducted online between March and April
2023.

During the interviews, participants were asked about the origins of their teaching beliefs, the specific teaching
methods they employed, and their perspectives on the subject matter. In addition, they were asked about using
one terminal per student during the two years from April 2021 to February 2023.

(2) Second interview and analysis, creation, and modification of TEM diagrams. Next, based on the first
interviews, teachers’ beliefs in each subject area were organized. The participants were then asked to talk about
their teaching experiences from their first school until they reached the equifinality point, which they considered
important in forming their current teaching beliefs. Although TEA provides the necessary elements for generating
a TEM-based diagram (TEM diagram), the methods to classify and analyze the responses differ depending on
vatious factors including the research subject. This study used the modified grounded theory approach (M-GTA)
of Kinoshita (2003). M-GTA is an efficient method for qualitative studies and can generate concepts closely
related to the data. In addition, it was valuable in this stud because some studies (Tokito & Terashima, 2017) have
used TEA as a theoretical framework and clarified the specifics of teaching experiences contributing to the growth
and development of MCT's using M-GTA.

Specifically, the audio recordings of the interviews were sequentially transcribed to generate concepts, examine
relationships among them, and form categories. Subsequently, we checked the relevant parts against the main
concepts of TEM. In this way, TEM diagrams were created for each participant.

(3) Integration of TEM diagrams and their final confirmation by interviews. After a third interview was
conducted, the revised TEM diagrams were individually reviewed and opinions were obtained from participants.
A fourth interview was then conducted, and the TEM diagrams were further modified based on the participants’
feedback.
At this stage, the TEM diagrams generated from individual informants. By ovetlaying the developmental history
of several individuals, we intended to show the possibility of multiple paths and the diversity and commonality
of individuals. The aim was to clarify the specifics of overlapping individual points under the assumption that,
despite the diverse paths taken, overlapping points exist as common experiences.

The validation of the TEM diagrams through interviewee confirmation in TEA meant transview saturation,
defined as the interviewees’ complete agreement with each major concept used (Yasuda et al., 2015).

(4) Analysis, revision of TEM diagrams, and overall discussion. A final analysis and revision of the TEM
diagrams were performed, and a general discussion was given as a summary. The voice data acquired from the
interviews were sequentially converted into text. The data were categorized into groups of meanings to form the
smallest unit of analysis. Next, each category was coded with a heading that simply expressed its meaning, and
the experiences and selection paths along the time axis were examined based on the TEM framework. In creating
the resulting TEM diagram, the concept of time representing irreversibility is indicated by an arrow at the bottom
to show that development is captured in irreversible time.

Results and Discussion

Table 2 presents the categories and concepts generated from the analysis of the interviews and their definitions. The
details of the changes revealed by the analysis are described below. In addition, the categories are indicated by [ ],
concepts by < >, authot’s assistance by / /, and when quoting remarks, they are indicated by “ .

The routes in Figure 1 are explained below using the categories and concepts outlined in Table 2. Figure 1 shows the
teaching experience common to the six MCTs, expressed as TEM. The point at which teachers’ beliefs based on direct
instructional practices were formed was designated as the first equifinality point, and the point at which their beliefs
rooted in constructivist instructional approaches were formed was termed the second equifinality point. In the figure,
the paths are divided into left and right, but this does not indicate the level of awatreness or the degree of improvement.

As shown in Figure 1, the teachers formed their teaching beliefs through class improvement when beginning their
teaching careers. Therefore, the diagram is divided into three parts: first, when experiencing teaching methods based
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on various the beliefs of teaching; second, socially created beliefs based on direct instructional practices; and third,
based on constructivist instructional approaches by studying educational evaluation.

Phase I: Experiencing beliefs about teaching

“Becoming a college student” was classified as an obligatory passage point (OPP) because obtaining a license is
essential before entering the teaching profession.

Some teachers had engaged in <Learning teaching method based on constructivist instructional approaches> when
they were students: “When I was an intern, my advisor taught me how to teach math problem-solving. (Teacher B).”
However, a common sentiment among the teachers was a perception that these teaching methods lectures were
inadequate. Teacher C said, “I did math and other subjects during my teaching practice, but I never did Japanese...
(omission)...I was like, what is Japanese? (Teacher B).” Therefore, they had never learned this teaching method and
many did not fully understand the constructivist method.

Some teachers had experienced <Successful experience with teaching methods based on direct instructional
practices> during their schooling. Teacher A said, “They really don’t discriminate against kids who can’t do it, they
teach them... (omission)...He gave me tips for managing learning difficulties. I think it was my starting point.” Teacher
A had some previous learning difficulties, and a pathway existed for him to become a teacher after experiencing the
benefits of learning.

As described above, a process existed in which students experienced constructivist teaching methods, which may vary
by subject. However, they became teachers with an insufficient understanding of the teaching methods themselves,
including other teaching methods. The existence of successful situations where teachers adhere to beliefs rooted in
direct instructional practices among them suggests that teachers’ beliefs in teaching based on direct instructional
practices undergo fluctuations before the start of their teaching careers. Therefore, since we are still only at the level
of having experienced both of these beliefs of teaching, we have designated this phase as the experience of teaching
beliefs period.

Table 2
Categories and concepts generated from the analysis and their definitions

[category] <concept > Definition applicable
teachers
Successes and Successes of direct instructional ~ Success with teaching beliefs based on direct ~ A,B,C,D,E,F
failures before practices instructional practices in part-time work, etc.
becoming teachers T ectures on teaching methods Lack of understanding of teaching beliefs AB,C,D,E,F
that felt inadequate based on constructivist instructional
approaches
Doubts about their ~ Questioning teaching methods Realizing that methods learned during college  A,B,C,D,E,F
own or their based on constructivist cannot help students with poor academic
workplace’s approaches achievement
guidance Doubts about their own Realizing that seniors’ guidance in the AB,C,D,E,F
teaching method or their workplace cannot help children at lower
workplace’s guidance academic grades
Learning and Presence of respected seniors Consulting with capable seniors for AB,CE
realizing the effects classroom management to obtain learning
of direct approaches
instructional Study of methods based on Studying the teaching method based on direct ~ A,B,C,D,E,F
practices direct instructional practices instructional practices through workshops
through workshops and books and books
Practicing teaching method Practicing teaching method based on direct AB,CD,E,F
based on direct instructional instructional practices
practices
Realizing the effectiveness of Realizing the effectiveness of teaching A,B,C.D,EF

teaching method based on direct
instructional practices

method based on direct instructional
practices through student’s performance
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Responses to Learning to utilize one terminal One terminal per student is introduced, and AB,CD,EF
recent educational ~ per student students learn how to use it through seminars
reforms and books
Studying educational evaluation, — Learning about educational evaluation and E,F
courses of study, and reports the policies of the Ministry of Education,
Culture, Sports, Science, and Technology in
the wake of the revision of the courses of
instruction
Learning opportunities and An invitation from a friend to learn about EF
friends educational evaluation and an opportunity to
relearn at the university
Realizing the Reflection on one’s teaching Reflecting on their own teaching as a result of E,F
effectiveness of learning about constructivist instructional
teaching methods approaches
based on Trial-and-error process of Trial and error in the classroom with EF
constructivist teaching methods based on teachers’ beliefs based on constructivist
instructional constructivist instructional instructional approaches
approaches approaches
The effectiveness of teaching Realizing the growth of children through E,F
methods based on constructivist  teaching methods based on teachers’ beliefs
instructional approaches in constructivist instructional approaches
Factors promoting  Factors hindering teachers’ Realizing the difficulty of solving issues such ~ A,B
and inhibiting beliefs based on constructivist as guaranteeing knowledge and skills and
teachers’ beliefs instructional approaches generating time for learning
based on - - - - —
- Factors promoting teachers’ Experience to gain learning opportunities and ~ E,F
constructivist . . . .
instructional behefs based on constructivist think about Fhe .educauon needed for
instructional approaches students to live in the new era
approaches
Factors promoting  Influences on teachers’ beliefs Classroom disruption and wanting to be A

teachers’ beliefs of
teaching based on
direct instructional
practices

about teaching based on direct
instructional practices

spared complaints from parents

IJEMT, Vol. 17, No. 2, 2023, pp.53-62 ISSN 1882-2290

57



International Journal for Educational Media and Technology

2023, Vol.17, No. 2, pp.

53-62

Figure 1
Transformation of Public Elementary School Middle-career Teachers’ Beliefs about Teaching
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Phase II: Socially created teachers’ beliefs about teaching based on direct instructional practices

Start of teaching career. Each of the six teachers began teaching careers in public elementary schools. Thus,
becoming a teacher was classified as an OPP. Four began their teaching careers as lecturers a few years after graduating,
and two began teaching immediately after graduating. Each of the teachers experienced transfers: Teachers A, C, D
and E experienced three, Teacher B experienced two, and Teacher F experienced four.

Learn to solve own difficulties. Initially, many teachers faced the problem of < Questioning teaching method based
on constructivist instructional approaches>. Teacher B said, “The problem-solving learning was easy because it was
similar to how I learned, although what was done daily was different. However, the learning rate of the children was
low.” Further, Teacher B said, “I had doubts about problem-solving learning as a teacher.” According to Teacher B,
the goal of a teacher of enabling all students to improve was impossible.

All six of the teachers faced the problem where they had <Doubts about their own or their workplace’s guidance>.
As Teacher E stated, “Even though I was teaching, the children did not respond well... (omission)... there was a time
when I wondered if there was something I could do about it.” “After graduating from university, I went to a place
where a girl told me that she did not understand my explanation about numbers, and that was a big trigger for me...
(omission)... I was researching how to teach math, but after looking at it for a while, I wondered if it was the right
thing to do.” In this way, the children’s reactions and those who were having difficulty learning caused doubt. To
solve their difficulties, these teachers consulted with respected senior teachers in their workplaces and asked them to
observe their classes. They said, “I found out that this is what I wanted to know, so... (omission)... this is the kind of
class I wanted to do (Teacher A)” or “Then I was informed about a seminar in March, and I thought, yes, this is what
I can do if I go here (Teacher B).” They talked about the <Presence of respected seniors in the workplace teaching>
and were introduced to teaching beliefs from teachers who had adopted these teaching methods, and began to <Study
teaching method based on direct instructional practices through workshops and books>. However, because they had
doubts about their teaching and the teaching at their workplace, the other three teachers began to have doubts about
their teaching and the teaching at their workplace, as they said, “I don't understand, so I try to learn... (omission)...1
guess that is the starting point for many of them (Teacher E)”. Even if there were no seniors at their workplace, they
began to <Study teaching methods based on direct instructional practices through workshops and books>. The books
read and discussed in the workshops focused on easy-to-understand teaching methods, such as learning Kanji
characters.

Teachers’ beliefs about teaching based on direct instructional practices were formed from realizing their
effectiveness. All six participants implemented the teaching beliefs rooted in direct instructional practices; collectively,
they recognized the effectiveness of these teaching methods. They actually practiced the <Practices teaching method
based on direct instructional practices> as they stated, “The children’s reactions changed when I did it the way I was
taught in the seminars (Teacher F).”” As a result, the teachers practiced teaching methods that they felt were effective,
as in the case of Teacher B, who said, “I did not think I had changed, but the child had changed.” All the teachers
thought that teaching beliefs based on direct instructional practices were effective. The teachers found it easy to
comprehend, especially as they witnessed the changes in the students. Coupled with their sense of duty as educators
to assist children with low academic ability, they recognized the method’s effectiveness.

In this way, the teachers formed beliefs based on direct instructional practices, such as emphasis on knowledge and
skill retention and easy-to-understand teaching methods. Notably, teachers’ doubts were probably generated by the
children’s reactions and secing those who were relatively poor in academics. Given their initial motivation to impart a
joy of learning and their sense of responsibility as educators to support struggling students, these methods centered
on the retention of knowledge and skills, making them easily comprehensible. The books for learning were based on
direct instructional practices. In addition, the courses of study during this period aimed to enhance basic fundamentals,
which were emphasized at school sites as well (Mizuhara, 2017). Concurrently, Teacher B, in particular, spoke of a
fear that classes would collapse and other lessons would no longer be viable and of receiving complaints from parents.
Hirai (2011) noted that discussions on classroom disruption date back to before 2000. Learning from that fear was
quite natural. In a sense, the teaching beliefs in this period were formed by social influences, the need for students to
learn basic fundamentals, and the discourse on classroom disruption.
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This process led to the development of teaching beliefs rooted in direct instructional practices, characterized by an
emphasis on knowledge and skill retention, as well as the adoption of easily comprehensible teaching methods.

Phase III: Teachers’ beliefs based on constructivist instructional approaches formed by studying
educational evaluation

Revision of course of study and GIGA school concept. In 2017, the Ministry of Education, Culture, Sports,
Science and Technology implemented the courses of study, which organized knowledge and skills; the ability to think,
judge, and express; and the ability to learn as qualities and abilities to be cultivated. The revision of the courses of
study was regarded as an OPP because it was a common experience for all teachers. However, teachers’ perceptions
of the revision differed. According to Teacher E, “I felt I had to think more carefully about what qualities and abilities
to cultivate.” Thus, some teachers accepted the need for the abilities mentioned in the guidelines and proceeded to
study educational evaluation and courses of study and reports on their own, as well as participating in workshops.
Two years later, in 2019, under the name of the GIGA school concept, one terminal per student and provisioning of
high-speed Internet were launched in Japan. As per the purpose of this study, we have considered this as an OPP
because all teachers experienced it. The one terminal per student was a significant change in the environment; with
the coronavirus pandemic, many teachers were willing to learn to use it, including all six participants. “I want to have
a class where students are meta-cognizant and can find issues... (omission) ... I learned many things as a part of that
(Teacher F),” and “I became a GIGA promotion committee member and learned how to use one terminal per student.”
In this way, all teachers experienced <Learning how to use one terminal per student™>. The MCT's accepted this change
in the learning environment.

Educational evaluation and study of teaching guidelines and reports in conjunction with revising the
curriculum guidelines and the GIGA school concept. Teachers E and F were learning about educational
evaluation, including the revised courses of study, and the GIGA school concept in the context of Japan’s educational
reforms. Teachers E and F tried to learn about the background of these issues. Teacher F said, “We were doing
performance tasks in the evaluation study group... (omitted)... we got a hint and tried to do it” and began to <Study
educational evaluation and courses of study and reports>. As mentioned earlier, this was because the students were
learning about educational evaluation, guidelines, and reports while learning to use one terminal per student. Thus,
while <Learning how to use one terminal per student™> was being conducted, <Learning about educational evaluation,
guidelines, and reports> was simultaneously conducted.

Teachers A, B, C, and D did not conduct <Study of educational evaluation and of courses of study and reports>.
Thereafter, their beliefs of teaching did not change.

The teachers’ beliefs were based on constructivist instructional approaches formed based on a trial-and-
error process as a result of reflection. Teachers E and F began to reflect on their teaching through <Study of
educational evaluation and courses of study and reports>. As Teacher F said, “In the end, I felt that it was no longer
enough to teach by rote memorization or by injecting knowledge.” “I could see things from a broader perspective...
(omission)...Until then, I had just been vaguely doing things. (Teacher F)”. Moreover, through learning about
educational evaluation, their teaching beliefs began to change, and they were able to <Reflect on one’s teaching>.
Then, Teacher F stated, “It was pretty good knowledge, and it felt good... (omission)... to create a place for learning
and leave it to the children to some extent.” As a result, they realized the effectiveness of the teaching method, “When
I had the students do performance tasks, their understanding of knowledge improved, and 1 felt the benefits of
performance assessment in social studies” (Teacher F). Through this method, teachers formed beliefs based on
constructivist instructional approaches, such as emphasizing and constructing knowledge through thinking.

However, some teachers did not reflect on their own teaching. For example, “In math, I am afraid that by doing
something freely, I cannot guarantee learning” (Teacher A). In some subjects, Teacher A learned about constructivist
teaching using the one terminal per student process. Nevertheless, in some subjects, even teachers who engaged in
reflection harbored doubts regarding their ability to ensure effective learning through entirely constructivist lessons
and did not attempt the trial-and-error process. In such subjects, their teaching beliefs remained unchanged.

Conclusion

TEM analysis revealed two formative periods of beliefs about teaching. In the first period, the teachers’ beliefs based
on direct instructional practices were formed based on the realizations gained from learning and practicing them while
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teaching. This was thought to be influenced by social orientation. In the second period, when they learned about
educational evaluation and instructional procedures, due to the existence of peers and opportunities to learn, along
with the adoption of one terminal per student, teachers began to reflect on their own teaching and formed beliefs
based on constructivist instructional approaches through trial and error. With regard to learning how to use one
terminal per student, if educational evaluation and learning of the instructional guidelines were not accompanied by
learning how to use the terminal in the traditional direct instructional practices, the initial teaching beliefs were
perpetuated. Furthermore, even after educational evaluation and learning based on direct instructional practices, the
fear that the class would fail and the desire to avoid complaints from parents discouraged trial and error in teaching
methods; if trial and error did not occur, teachers’ beliefs based on direct instructional practices continued to prevail.
Our findings indicate that the mere presence of one terminal per student and high-speed Internet access does not
inherently lead to a constructivist shift in teachers’ beliefs. Instead, they must engage in learning about educational
evaluation and instructional procedures and engage in their own trial-and-error processes.

To facilitate the transformation of teachers’ beliefs, creating opportunities for them to learn about educational
evaluation and instructional procedures within a collegial environment is crucial. Additionally, addressing concerns
related to class disruptions and parental complaints that may impede the trial-and-error process is essential. The results
also highlight the significance of cultivating the right mindset and addressing other pertinent factors in facilitating
these practices.

This study has some limitations. First, using the snowball sampling method to include MCTs may have introduced
bias in the study population. Therefore, our findings are not universally applicable to all MCTs, and further unexplored
pathways may exist, which should be analyzed in future studies. Second, certain methods within the TEA can be
depicted in a three-tiered structure; however, we lacked sufficient data for this purpose. Future analysis of teachers’
beliefs based on constructivist instructional approaches, once they are formed, is necessary to enrich the data and
shed light on the psychological dynamics of MCTs. This will enable us to present the TEM diagrams in a three-tiered
structure. To this end, based on the results of this study, developing and implementing classroom improvement
programs and other initiatives tailored for MCTs is imperative.
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