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Effects of Coaching Rubrics on Pre-service Teacher
Education for Curriculum Development: With Focus on
the Promotion of Higher-Order Thinking Skills

Hiroki Yoshida

Abstract—Teacher training universities in Japan are required
to develop pre-service teachers’ “practical teaching skills” such
as skills and understanding for curriculum development.
However, it is difficult to provide teachers a clear view of what
the learning objectives are in performance tasks. Therefore, this
study purposed to promote pre-service teachers’ skills and
understanding of curriculum development by wusing a
task-specific coaching rubric. Participants were 130 third-year
university students who were taking pre-service teacher
education courses for elementary and secondary education.
Participants were assigned to a treatment group that was
provided a rubric in advance of the learning activity and a
control group. Participants were required to develop a
curriculum and thinking tools with the aim of promoting
children’s higher-order thinking skills. A task-specific rubric
with seventeen criteria and four standard/rating levels was used
to assess participants’ performance, and a ten-item quiz was
used to assess participants understanding. Results of the study
show that students who were provided a coaching rubric before
undertaking the task scored significantly higher than the control
group on both the performance task (t (95) = 5.33, p <.01) and
quiz (t (104) = 4.75, p < .01). Results suggest that coaching
rubrics provide pre-service teachers a view of what the learning
target is, and they provide students thoughtful judges of the
quality of their performance. Given the findings of the study, it
is expected to validate and generalize task-specific coaching
rubrics which enhance learners’ curriculum development skills
for higher-order thinking.

Index Terms—Coaching rubrics, curriculum development,
higher-order thinking skills, pre-service teacher education.

. INTRODUCTION

In order to cope with the development of the
knowledge-based society, school systems are required to
recognize the significance of learning objectives such as
social competence, higher-order thinking, critical thinking,
knowledge sharing, and cooperation techniques [1]. The
current situation in Japan is not an exception. The Prime
Minister of Japan and His Cabinet announced the New
Growth Strategy in 2010, and suggested schools to design and
organize cooperative/collaborative learning classes in which
students teach each other and learn from each other [2]. In
2011, the Ministry of Education, Culture, Sports, Science and
Technology-Japan (hereinafter abbreviated as MEXT)
announced the Vision of ICT in Education and recommended
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schools to promote “individualized learning responding to
each child’s abilities and personality, and cooperative
learning where children can teach and learn among
themselves, in addition to conventional mass learning by
guidance all at once. [3]” Thus, elementary and secondary
school teachers in Japan are now expected to understand the
impact of team-based learning as an approach to cooperative
learning, design and implement cooperative learning lessons
and activities, and acquire facilitation skills to promote
cooperative learning.

With the purpose of improving the quality of teachers in
Japan and to facilitate cooperative learning along with
individual learning and teacher-centered lectures in
elementary and secondary schools, MEXT revised the
Educational Personnel Certification Law in June 2007 [4].
Following the revision, a teaching certificate renewal system
was introduced in 2009. As a result, a 10 years period was set
as the period of validity of regular and special education
personnel certificates [5]. In order to renew the period of
validity of an education personnel certificate, elementary and
secondary teachers must take a renewal course given by
teacher training universities every ten years [6]. The renewal
course consists of 12 hours or more of compulsory topics and
18 hours or more of elective topics.

Furthermore, the Central Education Council [7] announced
teacher training universities to establish a graduate school of
education that focuses on teaching profession, and a new
curriculum module in pre-service teacher education courses,
namely, “seminar for teaching practice” was established so as
to enhance pre-service teachers’ practical teaching skills. In
response to the announcement, the Act for Enforcement of the
Education Personnel Certification Act was revised in April
2010, and requested teacher colleges to design and manage
the new curriculum module “seminar for teaching practice” as
a compulsory module for pre-service teacher training [8].

A. Needs to Foster Students’ Higher-Order Thinking Skills

in Japan

Schools in Japan develop their curriculum based on the
national standard “Courses of Study.” The 6th Courses of
Study was revised following the recommendations of the
Central Council for Education in 1996. The Council reported
in “The Model for Japanese Education in the Perspective of
the 21st Century” to encourage students’ “zest for living. [9],
[10]” “Zest of living” means well-balanced competencies of
solid academic capabilities, well-rounded character, and
healthy body in order to live in the rapid changing society [11]
(see Fig. 1).

However, in 2006, the Central Council for Education
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issued that the descriptions of learning and evaluating
methods for realizing curriculum guidelines to foster “zest of
life” is insufficient. The Council commented that 1) teachers
lack understanding of the concept of “zest of life,” 2) teachers
are putting too much weight on autonomous learning, 3)
teachers are finding difficulty to link between basic
knowledge and skill attainment and exploratory and/or
problem-solving activities, 4) teachers lack time to design and
manage classes that focus on higher-order thinking, and 5)
homes and communities lack educational capacity to nurture
rich spirit and healthy bodies [12].

Solid Academic
Capabilities

+ Basic literacy

« Self-direction

+ Decision making
* Problem solvina

Zest for Living
Well-rounded
Character Healthy Body
« Self-control * Physical health
+ Cooperation * Mental health
* Empathy

Fig. 1. Structure of “Zest for Living” (source: MEXT, 2010, translated by
author).

Following the Council’s report, the Basic Act on Education
which sets national aims and goals of education in Japan was
revised. The Basic Act defines that “education shall aim for
the full development of personality and strive to nurture the
citizens, sound in mind and body, who are imbued with the
qualities necessary for those who form a peaceful and
democratic state and society [13].” It was enacted in March
1947 and was revised in December 2006 for the first time in
approximately 60 years [14]-[16].

Along with the revision of the Basic Act on Education, the
School Education Act was amended in 2006 requiring
elementary schools to develop pupils’ basic literacy, to
promote their thinking skills, decision-making and expression
skills, and to foster positive attitude toward learning. In
reaction to the amendment of the School Education Act, the
Courses of Study was revised in 2008 with the emphasis to
cultivate students’ “zest for life,” by balancing attainment of
basic knowledge and skills with thinking skills,
decision-making, and expression skills, and to nurture rich
and wholesome heart and body [17].

With response to the revision of the Courses of Study, the
Curriculum Research Center, National Institute for
Educational Policy Research conducted a five-year research
project in order to state a preliminary idea of 21st century
competency in Japanese context, and to specify the contents
and composition of “zest for life.” The Center studied
educational competency-based goals of DeSeCo, the
European Union, the United Kingdom, Australia, New
Zealand, and the United States, and concluded that there are
three tiers of the six goals: 1) basic literacy, such as literacy,
numeracy and ICT literacy, 2) higher-order thinking skills,
and 3) social skills [18]. Given the findings, the center
proposed the “Japanese Version of 21st Century Competency
(Fig. 2)” which is composed of 1) basic literacy, 2)
higher-order thinking skills, such as logical thinking, critical
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thinking, and metacognition, and 3) practical ability to take
actions in real life [19].

21st Century
Competency:
Zest for Life

Practical
Ability

Thinking
Skills

Basic Literacy

« Literacy
+ Numeracy
« ICT literacy

Fig. 2. Japanese version of 21st century competency (source: Curriculum
Research Center, translated by author).

Higher-order thinking is stated as thinking that happens in
analysis, synthesis, and evaluation rungs [20] of Bloom’s
ladder [21]. As can be seen, teachers in Japan today are
required to foster students’ higher-order thinking skills along
with their basic knowledge and skills in order to enable
students to thrive in the knowledge based-society.

In order to foster students’ higher-order thinking in Japan,
thinking tools have been recently introduced and
implemented in primary and secondary schools [22]-[25].
Thinking tools can be defined as tools that “enable students to
represent what they learned and know using different
representational formalisms [26]” Thinking tools are used to
engage students in higher-order thinking [27], and are used to
facilitate a group of people to have common understanding
about a certain issue or activity [28]. Thinking tools are also
introduced in in-service teacher training courses in Japan [29],
[30]. Given such a situation, participants in this study were
introduced to thinking tools to enhance elementary and
secondary students’ higher-order thinking skills.

B. Needs for Performance Evaluation in Japan

Since the announcement of the first Courses of Study [31]
(Tentative Draft) in 1947, elementary and secondary schools
in Japan has been implementing norm-referenced evaluation.
However, the revised Curriculum Guidance Records which
was announced in 1991 [32] underlined the importance of
evaluating students’ attitude and their learning process, and
the necessity to implement criterion-referenced evaluation.
Responding to this suggestion, the next Courses of Study that
was announced in 1998 [33] adopted criterion-based
quantitative evaluation.

Following the revision of the Courses of Study in 1998, the
National Institute for Educational Policy Research announced
a guideline to develop evaluation criteria, and to improve
evaluation methods for elementary and junior high schools in
2002 [34], [35], and emphasized the importance of evaluating
students’ attitude, performance and learning process. Since
then, performance evaluation and rubrics which are rating
tools that assess learners’ performance have received
attention in schools in Japan.

Rubrics can be defined as “specific sets of criteria or
scoring guides that organize and clarify the rating criteria and
standard for a specific task or target, and clearly defines what
a range of acceptable and unacceptable performance looks
like at several levels with descriptors [36]-[40].”



International Journal of Knowledge Engineering, Vol. 1, No. 3, December 2015

Rubrics are classified by its structure and function.
Focusing on its structure, rubrics are classified into two types:
holistic rubrics with evaluate the overall performance by on
criterion [41], [42], and analytic rubrics which break down the
performance into several criteria and assign point value to
each [41], [43].

With focus on the range in application, rubrics can be
classified into two types: generic/general rubrics that are used
to evaluate a process across disciplines and to develop a
generic skill or set of skills such as critical thinking or
communication across time [44]-[46], and task-specific
rubrics that are applicable only for a specific performance or
task [44]-[47].

Looking at the function, rubrics can be classified into two
types: scoring rubrics that are used to evaluate and score
students’ work, and coaching rubrics that are used to coach
students in order to develop specific skills or to accomplish a
specific task [48]-[50].

Under these circumstances, it is important for pre-service
elementary and secondary teachers in Japan to develop
curricula, lessons, and assessment tools with the purpose of
fostering students’ higher-order thinking skills. Therefore,
this study purposed to identify the effects of coaching rubrics
on pre-service teachers’ understanding and skills of
curriculum development

Il. PURPOSE

The purpose of this study is to identify the effects of
task-specific coaching rubrics on pre-service teachers’
understanding and skills of curriculum development for
higher-order thinking.

The research questions to be addressed in this study are: 1)
What effects do coaching rubrics have on pre-service
teachers’ understanding of curriculum development? 2) What
effects do coaching rubrics have on pre-service teachers’
curriculum development skills?

The study was conducted from September 30th to October
7th, 2014 with the purpose of identifying the effects of
coaching rubrics on pre-service teachers’ understanding and
skills of curriculum development.

METHOD

A. Participants

Participants were 130 third-year university students who
were taking pre-service teacher education courses for
elementary and secondary education.

All of them were participating in an educational technology
class, and had already experienced a four-week teaching
practice in elementary school. Participants were assigned to a
treatment group that was provided a coaching rubric in
advance of the learning activity and a control group that was
not provided a rubric.

B. Instruments

Two assessment instruments were used to assess
participants’ achievement and performance. Mini-quizzes
were used to assess participants understanding of curriculum
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development, and a worksheet was used to evaluate their
performance of curriculum development for higher-order
thinking. A task-based coaching rubric was used to rate
participants’ degree of performance of curriculum
development.

C. Procedure

All of the participants attended an educational technology
class. They studied how to design, manage, and evaluate
elementary and secondary classroom lessons in order to foster
students’ higher-order thinking skills. The lesson was
structured as follows:

1) Mini-quizzes: 5min.

2) Comments and advices on the previous week’s project-
based activity: 5min.

3) Lecture on curriculum development for higher-order
thinking: 35 min.

4) Instruction on the project-based activity: 5 min.

5) Project-based activity: 40 min.

During the lecture, participants were first instructed what
higher-order thinking is. Then they were taught how to
develop students’ higher-order thinking skills and what kind
of higher-order skills are developed in elementary and
secondary education. Thirdly, they were introduced to
thinking tools such as Venn diagrams (see Fig. 3) and four
quadrant diagrams (see Fig. 4). Lastly, participants were
explained how to use thinking tools to enhance students’
higher-order thinking skills, and the difference between
thinking tools and worksheets.

MtEETBICERRTBEY-ILHI

: EE s
NVE
==
@ VLR £A
3 2TODORKRE NS TZ2480
AL DOREHE UL B
"""""""""" [N
AMNEIZA0 2To/N
b:: KESHHLL B
EBICZND BiLTEDD E&NZELL
pop:E
ALZTO%E  ABICHETIHE BETORH

Fig. 3. Example of a venn diagram for higher-order thinking.
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Fig. 4. Example of a four quadrant diagram for higher-order thinking.

After the lecture, participants were instructed on the
learning task, and were required to develop a curriculum and
thinking tools, with the aim of promoting children’s
higher-order thinking skills. Fig. 5 shows the outline of the
worksheet that was used in this study.
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Instructional Design to Promote Higher-order Thinking Skills

Objective:

Instructional Activities Questions

1. Gain attention

2. Inform learner of

objective

3. Stimulate stimulus

material

4. Present stimulus

material

5. Provide learning

guidance

6. Elicit performance

7. Provide feedback

8. Assess

performance

9. Enhance retention

and transfer

Target thinking skills

Key thinking tool

Fig. 5. Outline of the worksheet used in this study (translated by author).

A task-specific coaching rubric with seventeen criteria and
four standards/rating levels: S (Exceeds expectations), A
(Meets expectations), B (Needs Improvement), C (Inadequate)
was used to assess participants’ performance, and a ten-item
quiz was used to assess participants understanding. Fig. 6
shows the outline of the rubric used in this study.
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Fig. 6. Outline of the coaching rubric used in this study.
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Set out below are examples of the criteria and standards of
the rubric.
1) Item: Thinking Tool
Criteria one: Association between the thinking tool and
the corresponding thinking skill
* S: Has designed a thinking tool which is associated with
the corresponding thinking skill, and is highly effective.

* A: Has designed a thinking tool which is associated with
the corresponding thinking skill.

* B: Has designed a thinking tool which is associated with
the corresponding thinking skill, but is less effective.

¢ C: Has designed a thinking tool which is not associated
with the corresponding thinking skill.

Criteria two: Versatility of the thinking tool

e S: Has designed a thinking tool which can be used
repetitively in a particular subject, and fosters
significant abilities that are developed in the subject.

* A: Has designed a thinking tool thinking tool which can
be used repetitively in a particular subject.

e B: Has designed a thinking tool which can be used
repetitively in a particular subject but is of limited use.

* C: Has designed a thinking tool which cannot be used
repetitively in a particular subject.

Criteria three: Association between the thinking tool

and subject characteristics
 S: Has designed a thinking tool which is associated with
the subject characteristics and is highly effective.

A: Has designed a thinking tool which is associated with

the subject characteristics.

B: Has designed a thinking tool which is associated with

the subject characteristics, but is less effective.

C: Has designed a thinking tool which is not associated

with the subject characteristics.

Item: Questions

Criteria one: Design of questions for higher-order thinking

e S: Has designed divergent questions that enhance
students’ higher-order thinking skills and are highly
effective.

* A: Has designed questions that enhance students’
higher-order thinking skills.

* B: Has designed questions that enhance students’
higher-order thinking skills but are less effective.

* C: Has not designed questions that enhance students’
higher-order thinking skills.

Criteria two: Design of low-order questions

* S:N/A

* A: Has designed reasonable amount of questions that
check students’ knowledge and understanding.

e B: Has designed questions that check students’
knowledge and understanding but the amount of
questions is not sufficient.

e C: Has not designed questions that check students’
knowledge and understanding.

Criteria three: Flow of questions

e S: The flow of the questions is based on students’
knowledge and understanding and promotes students’
understanding of the lesson.

e A: The flow of the questions is based on students’
knowledge and understanding.

e B: The flow of the questions is based on students’

2)
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knowledge and understanding but part of the questions
are ambiguous.

e C: The flow of the questions is not based on students’

knowledge and understanding.

Criteria four: Adequate instruction as premises of the
guestions

* S:N/A

e A: All of the premises of the questions are shared

between the teacher and the students.

* B: Some of the premises of the questions are not shared

between the teacher and the students.

* C: Most of the premises of the questions are not shared

between the teacher and the students.

As the rubric was used to enhance participants’ skills and
understanding of curriculum development for higher-order
thinking, it was provided to the participants in advance of the
project-based activity.

IV. RESULTS

All of the 130 participants completed the learning task and
mini-quizzes. This means that the response rate was 100.00
percent. Hereinafter, results of the 130 answers will be
introduced.

A. Participants’ Profile

Table I shows the breakdown of participants by gender and
teacher education courses they enrolled.

TABLE I: PARTICIPANTS’ PROFILE

Treatment group Control group
Profile of participants
F % F %
Male 22 33.33% 26 40.63%
Gender Female 44 66.66% 38 59.38%
Total 66 100.00% 64 100.00%
Kindergarten 5  7.58% 7 7.81%
education
Teacher
education ~ Elementary 66  100.00% 64 100.00%
courses education
enrolled
(multiple Sgﬁggﬁi? 50  75.76% 57 89.06%
answers) Soecial need
egjﬁ;iio’:fe s 18 27.21% 16 25.00%

About two-thirds of the participants were women. The
reason for the large proportion of the females is that 93.4
percent of Kkindergarten teachers and 62.5 percent of
elementary school teachers in Japan are females [51], and all
of the participants enrolled in an elementary education
pre-service teacher education course.

B. Effects of Coaching Rubrics on Understanding of

Curriculum Development

Participants’ understanding of curriculum development for
higher-order thinking was evaluated by a ten-item quiz on a
ten-point scale. Effects of coaching rubrics were examined by
comparing participants’ scores of mini-quizzes on curriculum
development for higher-order thinking. For evaluation of the
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differences, Student’s one-tailed t-test was used.

Table 1l shows the effects of coaching rubrics on
curriculum development for higher-order thinking. Results
indicate that learners’ understanding of curriculum
development significantly increased by the usage of coaching
rubrics (t (104) = 4.75, p < .00).

TABLE II: EFFECTS OF COACHING RUBRICS ON UNDERSTANDING OF
CURRICULUM DEVELOPMENT

Treatment Control
Group, mean | Group, mean| df t P
(SD) (SD)
Understanding of 8.48 701
Curriculum 104| 4.75| <.00
Development (1.30) (2.13)

C. Effects of Coaching Rubrics on Curriculum
Development Skills

Participants’ performances of curriculum development for
higher-order thinking were evaluated by a seventeen criteria
task-specific rubric on a 30 point scale. Effects of coaching
rubrics were examined by comparing participants’ scores of
the learning task on curriculum development for higher-order
thinking. For evaluation of the differences, Student’s
one-tailed t-test was used.

Table 3 shows the effects of coaching rubrics on the
development of participants’ curriculum development skills
for higher-order thinking. Results indicate that learners’
curriculum development skills significantly increased by the
usage of coaching rubrics (t (95) = 5.33, p <.00).

TABLE IlI: EFFECTS OF COACHING RUBRICS ON CURRICULUM
DEVELOPMENT SKILLS

Treatment Group, | Control Group, af |t p
mean (SD) mean (SD)
Curriculum 2518 22.03
Development 95|5.33| <.00
Skills (2.23) (4.20)
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Fig. 7 and Fig. 8 are examples of thinking tools that were
developed by the participants.

V. DISCUSSION

The purpose of the study was to identify the effects of
task-specific coaching rubrics on pre-service teachers’
understanding and skills of curriculum development for
higher-order thinking.

Regarding the first research question “What effects do
coaching rubrics have on pre-service teachers’ understanding
of curriculum development?,”” results of the study show that
students who were provided a task-specific coaching rubric
scored significantly higher on the mini-quizzes compared
with the control group (t (104) = 4.75, p <.01). Results of the
study indicate that if learners are provided a task-specific
coaching rubric that focus on what is important for developing
a curriculum for higher-order thinking, they could increase
understanding on the elements and features of curriculum
development. That is to say that the criteria and standards
introduced in the coaching rubric leads to the increase of
students’ knowledge and understanding of the topic.

With regard to the second research question ‘“2) What
effects do coaching rubrics have on pre-service teachers’
curriculum development skills?,”” results of the study show
that learners who were provided a coaching rubric before
undertaking the task scored significantly higher on the
performance task compared with the control group (t (95) =
5.33, p < .00). Results of the study suggest that if students
were provided a task-specific coaching rubric in advance of a
learning activity, they could understand what is important in
curriculum development. This means that the criteria and
standards of coaching rubrics provide learning guidance [52]
for learners.

VI. CONCLUSION
Results of the present study suggest that task-specific
coaching rubrics enhance learners’ knowledge and

understanding of curriculum development for higher-order
thinking, and promote learners’ skills to develop a curriculum
for higher-order thinking. Results indicate that task-specific
coaching rubrics provide a view of what the learning target is,
and they provide students thoughtful judges of the quality of
their performance.

Given the findings of the study, it is expected to validate
and generalize task-specific coaching rubrics which enhance
learners’ curriculum development skills for higher-order
thinking. Future study must also focus on developing general
rubrics in order to enhance students’ higher-thinking skills
such as critical thinking and metacognition, along with
task-specific rubrics.

As the participants of the present study were Japanese
pre-service teachers who are taking teacher education courses
in university, it is recommended to use other samples from
other ages, nationality, and prior teaching experience for
future generalization. Especially, it is meaningful to
investigate the effects of coaching rubrics on in-service
teachers’ understanding and skills of curriculum
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development.

It is important for pre-service teachers in Japan who are
required to foster students’ higher-order thinking skills to
experience, understand, and design curriculums and lessons
for higher-order thinking. Therefore, it is significant to
introduce pre-service teachers to thinking tools that are used
to facilitate students’ higher-order thinking skills, and rubrics
that are used to evaluate performance of higher-order
thinking.

In addition, findings of this study are expected to contribute
to suggest teacher educators how to promote pre-service
teachers’ understandings and skills in curriculum
development, and consequently lead to produce skilled,
quality teachers to elementary and secondary schools.
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