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Summary
Study Title:

A Developed Curriculum for Eighth Grade Science Students in the Gaza Strip Schools
in view of the Theory of Understanding By Design Theory (UBD)

Study Problem:

The study problem concerns generally with the lack of science curricula, and especially eighth
grade science curricula, which are based on planning and design aiming to stimulate, develop
and deepen scientific understanding and the role of science in students' lives and the retention
of the effects of understanding. The researcher arrived at the study problem through the
following:

The findings of previous students and educational literature that:

— Teaching science still largely depends on covering the curriculum.

— Lack of science teaching environment to many of the basics needed to develop
understanding.

These findings recommended the need to work to upgrade the quality of teaching science
such that students are provided with the knowledge and skills enabling understanding and
to ensure continued assessment of students' achievements which provide a strong evidence
to the student's understanding of global and central ideas in the study subject.

To the best of the researcher's knowledge, there are no studies which addressed the
Understanding By Deign Theory (UBD) in science subject in Palestine.

The researcher sought to survey the views of many people interested in science teaching
including science teachers and supervisors in higher elementary stage and to identify the
reality of teaching the subject of science in this stage with regards to students' understanding
of scientific phenomena and main concepts. It recommended the necessity of developing the
science curriculum for eighth elementary grade through the provision of modern directions
which take into consideration the design and organization of the contents of the syllabus,
teaching and assessment in line with the Palestinian Ministry of Education's orientation to
develop teaching curricula despite their rather recent age. Also the poor results of national
examinations and Timss tests posed a critical question about where the problem lies.

In addition to all of the above, and due to the researcher's experience as a science teacher in
higher elementary stage and as an educational supervisor for practicum students in Al-Agsa
University and Al-Quds Open University, it was found that most science teachers limit their
teaching to traditional methods that are based on spoon-feeding knowledge to their students.
The role of the students is confined to listening only and participating through automatic
answering of teachers' questions. Teachers do not seek various sources of knowledge made
possible available by a modern learning technologies despite their availability.
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These issues encouraged the researcher to develop the curriculum of the science subject for
the eighth elementary grade in the Gaza Strip's schools in light of Understanding By Design
Theory (UBD) to develop understanding including its six aspects and to understand the role of
science 1n students' lives and the retention of the effect of understanding.

Based on all of the above, the study problem can be identified in the following major
question:

What is the developed curriculum for eighth-grade primary schools in the Gaza Strip
based on Understanding By Design (UBD) Theory in developing understanding in its six
aspects (explanation, interpretation, application, perspective, empathy, self-knowledge),
and in understanding the role of science in the lives of students and the retention of the
effect of understanding.

To answer the main question, the researcher posed the following secondary questions:

1- What is the developed curriculum for eighth-grade science subject in light of
Understanding By Design (UBD) Theory?

2- How effective is the developed curriculum for eighth-grade science subject in light of
Understanding By Design (UBD) Theory in developing understanding in its six aspects for
the experimental group?

3- How effective is the developed curriculum for eighth-grade science subject in light of
Understanding By Design (UBD) Theory in the retention of the effect of understanding in its
six aspects for the experimental group?

4- How effective is the developed curriculum for eighth-grade science subject in light of
Understanding By Design (UBD) Theory in understanding the role of science in students'
lives for the experimental group?

5- How effective is the developed curriculum for eighth-grade science subject in light of
Understanding By Design (UBD) Theory in the retention of the effect of understanding of the
role of science in students' lives for the experimental group?

6- Is there a correlation between students' understanding in its six aspects and their
understanding of the role of science in their lives?

Study Aims

1- Identifying the effectiveness of a developed curriculumfor eighth-grade science subject in
the Gaza Strip's primary schools based on Understanding By Design (UBD) Theory. This
involves measuring the effect of experimenting the teaching of (Light and Optics) Unit, which
1s one of the curriculum's units, in light of the Understanding By Design (UBD) Theory, in
developing the following:

A- Understanding in its six aspects.

B- retention of the effect of understanding.
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C- Understanding the role of science in students' lives.

2- Preparing and controlling the test of understanding in its six aspects in the science subject
(Light and Optics) which can be used in assessing students' understanding and how to
formulate questions related to six aspects of understanding. There may be some need for
using it in future studies.

3- Preparing and controlling the test of understanding the role of science in students' lives in
the science subject (Light and Optics) through real life situations and to encourage teachers to
design life situations which develop the role of science in students' lives.

Methodology:

The study used the descriptive, analytical approach in the preparation of the developed
curriculum for the science subject in light of the Understanding By Design (UBD) in order to
develop understanding and retain its effect and in students' understanding of the role of
science in their lives. The approach was used to verify the correlation between the two tests:
(understanding test including its six aspects) and (the test of the role of science in students’
lives).

The researcher used the quasi-experimental design, and the experimental design which was
used in examining one unit in the developed curriculum based on the Understanding By
Design (UBD) for the science subject of eighth grade science students in the Gaza Strip's
schools for both experimental groups (males and females).

The researcher taught the developed unit on the experimental group while the control group
was taught using the assigned unit in the Ministry's textbook. The results from the two groups
were based on the application of the pre- and post-tests for each group and of the iterative
application for the experimental group. The researcher made sure the two groups were equal
by way of pre-test assessment.

Study Findings:

— The study results showed that the average scores of the experimental group were
higher than the average scores of the control group in the post-test application in
developing understanding in its six aspects at the significance level (0.01). The effect
of the (developed) unit was very big, especially in the aspect of (explanation) for male
students and the aspect of (application) for female students.

— There was no correlation in the average scores of the experimental group in the
iterative application and the post application in developing understanding in its six
aspects at the significance level (0.01) for both male and female students.

— The average scores of the experimental group in the post-test application were higher
than the average scores of the group's post-test application in understanding the role of
science in the lives of students at the significance level (0.01).The effect of the
(developed unit) was very big for male and female students.
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There was no correlation in the average scores of the experimental group in the
iterative application and the post application in understanding the role of science in
students' lives at the significance level (0.01) for both male and female students.

There 1s a positive correlation between the understanding test in its six aspects and the
test of understanding the role of science in students' lives; that is, the higher the
understanding in its six aspects is, the higher students' understanding of the role of
science in their life gets.

Study Recommendations:

In light of the findings of the present study, the researcher recommends the following:

The inclusion of the learning aspects of the field of light and optics with the other
science fields in the primary stage curricula.

Making use of the developed unit used in the present study including its criteria,
activities and design to develop science curricula in the primary school stage.

Considering Understanding By Deign (UBD) a strong educational initiative aiming to
upgrade the quality of teaching and learning science in planning and developing
curricula, teaching and assessment.

Increasing calls for giving up using science teaching techniques which are based on
covering the school textbook. This also involves abandoning the idea that the textbook
1s the sole teaching source, but rather considering it as a preliminary plan for what can
be done and as a reference book for the global ideas and performance tasks.

Concentrating on real-life situations which can develop students' understanding and
the role of science in their lives.

Seeking to develop science teaching through providing knowledge of understanding
and enabling students to have a deeper understanding and employing it in avoiding
misunderstanding.

Training science teachers on the ideas of the Understanding By Design (UBD) theory
and following up on them in authentic and practical teaching situations.

Developing the techniques the teacher uses in teaching because they have a role in
students' understanding of the role of science in their lives.

Using the tools prepared in the present study for continued and real assessment of
students' understanding of science.

The need for making the syllabus of light and optics among the syllabi that student
teachers study in education colleges.

Ensuring that current science curriculums address understanding's six aspects and the
understanding of the role of science in students' lives.

Paying attention to the need to develop science curricula in light of Understanding By
Design (UBD).

Enriching science curricula through teaching activities and real-life situations which
aim to improve students' understanding of the role of science in their lives.
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- Not limiting assessment in science subject on one guideline, but assessment should be
varied, multiple, comprehensive and authentic.

— Science curriculum developers and book authors should emphasize understanding and
its retention and the role of science in students' lives when designing their curricula.

— Taking care of the schools' teaching environment so that it is rich with various sources
of knowledge.

— Training science teachers on how to plan for a lesson or a unit in the science
curriculum using ideas from Understanding By Design theory.

— Preparing formal criteria for teaching content.

— Paying attention to and the need to analyze science curricula to identify the extent of
and degree of interest in science applications in life.

— The need to develop science curricula through linking science to real-life applications.
Studies and Proposed Researches

The importance of studies and scientific research lies not only in the results they reach but
also 1in stimulating researchers to do more research and find new knowledge. Since the present
study was conducted on a small sample from two schools in Western Khan Younis
Educational Directorate in the Gaza Strip, the researcher proposes the following:

— Conducting a qualitative study on the conceptions, impressions and feelings of
teachers who implement Understanding ByDesign.

- Examining the effectiveness of a proposed program to develop the six aspects of
understanding and the role of science in students’ lives in the science subject for other
different levels.

— Studying the effectiveness of reverse design emanating from Understanding By
Design theory in developing subordinate variables such as (achievement, critical
thinking, innovation) in all science topics in the three intermediate grade levels for
higher elementary stage.

— Conducting a study on the analysis of science textbook for elementary stage classes to
identify the aspects of understanding and the situations which clarify the students’
understanding of the role of science in their lives.

— Analyzing final school tests to identify whether understanding's six aspects are present
in them.

— A diagnosis study of the alternative perceptions of phenomena related to light and
optics for elementary stage students.

— Studying the effectiveness of the developed unit in the present study in improving
curiosity and innovative thinking skills.
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Abstract

Understanding By Design (UBD) is a theory that presents perceptions, procedures and
a framework that focuses on learning for understanding and improving students' performance
through the design of curriculum, teaching and assessment.

This study aimed to examine the effectiveness of a developed curriculum for Eighth grade
science students in the Gaza Strip's schools in light of Understanding By Design (UBD)
Theory in developing understanding in its six aspects (explanation, interpretation, application,
perspective, empathy, self-knowledge), and in understanding the role of science in the lives of
students and the retention of the effect of understanding.

The study used a descriptive and analytical approach in the preparation of the developed
curriculum for science and to verify the correlation between the two tests: (understanding test
including its six aspects) and (the test of the role of science in students' lives).

The researcher used the quasi-experimental design, and the experimental design which was
used in "light and optics" unit in the developed curriculum based on the Understanding By
Design (UBD) for the science subject of eighth grade science students in the Gaza Strip's
Schools for both experimental groups (males and females). The two control groups (males
and females) were taught using the traditional method. The study sample comprised (126)
female and male students and conducting the study lasted for two months at the end of
second semester of the school year 2013/2014.

The study results showed that the average scores of the experimental group were higher than
the average scores of the control group in the post-test application on developing
understanding in its six aspects and in the role of science in the lives of students at the
significance level (0.01).

The study also showed that the average scores of the experimental group in the post-test
application exceeded the average scores of the group's pre-test application in developing
understanding in its six aspects and in the role of science in the lives of students at the
significance level (0.01). Further, there was no correlation in the average scores of the control
group In iterative application and the post application in developing understanding in its six
aspects and 1n the role of science in the lives of students at the significance level (0.01) for
both male and female students.

The study recommends that Understanding By Design (UBD) should be considered a
powerful education initiative that aims to promote the development of curriculums, teaching
and assessment, and that the science curriculums should take into account the six aspects of
understanding and the role of science in students' lives.
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