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A STUDY ON HOW AN ELEMENTARY SCHOOL
TEACHER USES CURRICULUM MATERIALS
TO TEACH PERIMETER AND AREA

Chia-Huang Chen

ABSTRACT

The objective of this study was to explore whether elementary
school teachers use course materials in a different manner after
learning how to use learning trajectories (LTs). The research
questions concern the setting of teaching objectives for the unit of
perimeter and area in mathematics, the speculations and analysis of
mathematical concepts with regard to the LTs of perimeter and area,
adjustments in learning assignments, the use of representation to
assist students and the means of explaining problem-solving
strategies to students. The subject of this study was a teacher serving
at a public elementary school in Central Taiwan. We adopted a
qualitative approach in analyzing data from interviews with the
teacher and the reflections in the teacher’s journal. The findings
indicate that before the teacher learned how to use LTs, the learning
objectives were focused on strengthening the arithmetic of the
students, and the speculation of student LTs primarily involved
calculating and applying the formulas for the perimeter and area of
rectangles. However, after learning how to use LTs, the focus shifted
to gauging student understanding on the relationship among shape
elements. The LT was therefore modified to the following procedure:
measuring and calculating the length of segments, understanding the
elements composing rectangle shapes, understanding the perimeter
formula of rectangles and how to use it in problem solving,
understanding the meaning of 1 square centimeter, understanding the
elements composing the area of rectangle shapes, and understanding
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the area formula of rectangles and how to use it in problem solving.
The results of this study provide a clear and successful example of
how a teacher employs curriculum materials and what the
employment includes.

Keywords: perimeter, area, curriculum materials, learning
trajectories
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A STUDY ON HOW AN ELEMENTARY SCHOOL
TEACHER USES CURRICULUM MATERIALS
TO TEACH PERIMETER AND AREA

INTRODUCTION

In recent years, researchers in the field of mathematics education have
been exploring the structures of learning trajectories or learning progress to
assess and improve existing LP and innovate new courses based on their
theories(Chen, 2013; Clements & Sarama, 2004; Sztajn, Confrey, Wilson, &
Edgington, 2012). In addition to helping teachers focus on student learning,
LTs also facilitate curriculum design and teaching practices and clarify
theories relevant to the learning of mathematics. However, in terms of the use
of course resources in mathematics, the majority of past studies were centered
on the inspiration that students gain from thinking and understanding rather
than on the means by which teachers understand, use, and introduce LTs in
their teaching or course resources (Sztajn et al., 2012). When learning about
area and perimeter, students often confuse the two concepts; they have
difficulty understanding the concept of conservation, such as different shapes
having the same area, and misuse the area and perimeter formulas because
they do not understand their origins. To overcome these issues, teachers need
an effective mechanism to assist themselves in making good use of teaching
resources, providing effective learning strategies, and assessing the LP of their
students. With regard to this issue, this study applied the learning trajectory
theory proposed by Clements and Sarama (2004) and the LT designed by
Confrey et al., (2012) for area and perimeter to the professional development
of teachers and investigated how teachers employ LTs, use resources for
courses on area and perimeter, and connect teaching materials to the
interpretation of their students’ mathematical thinking so as to improve their
teaching practices and enhance the mathematical achievements of their
students.
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METHODOLOGY

This study analyzed five actions to investigate how teachers utilize course
resources before and after learning to use LTs: 1. the establishment of the
teaching objectives of the area and perimeter unit, 2. the conjecture of LTs for
the unit and the analysis of its mathematical concepts, 3. the increase or
decrease in unit activities and assignments, 4. the use of area and perimeter
representation, and 5. the problem-solving strategies of the students. The
research subject was a male teacher serving as the homeroom teacher of a
fourth grade class at an elementary school in Central Taiwan, whom I will
refer to as Teacher A. The primary subjects that Teacher A taught included
Mandarin Chinese and mathematics. I chose Teacher A as the subject of this
study for three reasons. First, he had encountered the theory of LTs before and
attempted to focus on student learning and thinking in his teaching. He
understood that LTs include learning objectives, assignment design, and
formative assessments, which fit the focus of this study. Next, Teacher A
habitually reflects on his teaching and values his own professional
development. Lastly, his teaching methods before and after learning to use
LTs differed considerably, which made the analysis of the differences in
course resource usage more easily. By using a qualitative approach, I analyzed
my interviews with Teacher A and his reflective journal to translate them and
then encode the data according to the responses to the research questions. The
coding showed how Teacher A established the teaching progress and content
structure of the area and perimeter unit and how he pursued his professional
development objectives in teaching mathematics. In addition, it assisted us in
gaining his perspective in teaching and utilizing course resources associated
with the LP of the students and determining whether his focus centered on his
own teaching skills or on the mathematical thinking and cognitive
development of this students.

RESULTS

The research subject, Teacher A, used the theory of LTs in conjunction
with the textbook, teaching guidelines, mathematical ability indices, teaching
aids, and student problem-solving strategies to establish student learning
objectives and the schedule and content of activities, revise supplementary
assignments, use representation, and explain the problem-solving strategies of
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this students. This process showed his ability in achieving course goals and
visions and provided his students with the opportunity to integrate and learn
continuously so as to develop their understanding of the concepts of area and
perimeter. In the process of utilizing course resources, Teacher A set up a
general direction for course resource usage, which demonstrated his capacity
in course design and proved that effective professional development activities
should be promoted in teacher communities. After analyzing Teacher A’s
process in reading, adjusting, and modifying course resources, we derived the
mechanism to facilitate the usage of course resources, which is a cycling
process of encoding, clarifying, processing, designing, and executing. This
model can assist teachers in changing the way they use course resources in
practice so that they can focus their teaching on major mathematical concepts
or course objectives, contemplate the strategies that students can use to
achieve these objectives, and adopt, adjust, or innovate course materials to
support these strategies. With the effective integration of course resources and
linking them to teacher-student interactions, teachers will therefore be able to
provide students with a better learning environment.

CONCLUSIONS AND SUGGESTIONS

After analyzing our results, we arrived at the following conclusions.

1. Before Teacher A learned to use LTs, his goals were aimed at
enhancing calculation skills; after learning to use LTs, his goals turned
to gauging and furthering student understanding on the relationships
among graphic elements.

2. Before learning to use LTs, Teacher A conjectured that the LT of his
students mainly comprised the computing applications of the area and
perimeter formulas for rectangles; after learning to use LTs, the LT
was therefore modified to the following procedure: 1. measuring and
calculating the length of line segments; 2. understanding the
constituting elements of rectangles; 3. understanding the perimeter
formula for rectangles and using it to solve problems; 4. understanding
the meaning of a square centimeter; 5. understanding the constituting
elements of the area of a rectangle; 6. understanding the area formula

for rectangles and using it to solve problems.
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The supplementary measurement and operation assignments designed
by Teacher A enabled students to merge the constituting elements of
rectangles with their capacity in reversible calculation. Through
visualization and their existing capacity in merging calculation, the
students can deepen their understanding of the constituting elements of
rectangles and clarify the concepts of area and perimeter. The
assignments also contained heuristic problem designs that guided the
students in problem solving and promoted diverse thinking.

Teacher A used line segments pictures and buckles as representation to
promote student thinking.

Prior to unit activities, Teacher A predicted the possible methods or
strategies that students would use in problem solving. For one thing,
this reflected how students work toward cognitive goals, and for
another, the conjecture of learning strategies served to indicate where
the students are in the LT and help them achieve their learning goals
successfully.

According to the findings of this study, researcher put forward the

following suggestions for future consideration in professional development for

teachers:

1.

The places where students encounter difficulties in the textbook can
serve as the starting point for encoding, and analyzing mathematical
ability indices, exploring the teaching materials, and contemplating the
problem-solving strategies of students can guide teachers in improving
their teaching.

In the clarification and processing stages, teachers need to know about
the one-dimensional and two-dimensional measurement to enhance
their teaching of area and perimeter, such as the unit output, iterative
techniques for measuring, and the extraction of problem-solving
strategies. Activities and the conversion of representation can assist
students in understanding the meaning of formulas and using them to
solve problems.

In the design and execution stages, teachers should arrange the
learning paths of activities, incorporate the correct and lost concepts of
students into tasks by analyzing teaching materials, and continually
reflect on how and whether teaching objectives are attained based on
the operations, thinking, records, and expressions of their students.
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