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Words from the EASE President, Professor Chi-Jui Lien

After the successful 2012 EASE Summer School hosted by Beijing Normal University, many young and potential science educa-
tors joined the EASE Association. | would like to express the warmest welcome to all new members, on behalf of the Association. The
EASE will keep growing only when more science educators join the Association and work together for better science education. To
our new members, | wish you find all the support that you might need in the Association. B

| also welcome a new member of the Executive Board of the Association, DR. Hisashi OTSUJI, Ibaraki Uni-
versity, Japan. Professor OTSUJI has known well by many science educators in EASE for his excellent contribu-
tion on editing EASE newsletter as Chief-editor for years. He is professional and enthusiastic. | believe science
educators in Japan and other parts of the world will have his assistance, if needed. Executive Member, Professor
Manabu SUMIDA, Ehime University, will still be on the Executive Board and serve as the Treasurer. | appreciate
all support to the Association and science education in regions given by Professor OTSUJI, Professor SUMIDA, _
and many Japanese science educators. Prof. OTSUJI

We also congratulate that the Executive Board Member of EASE, Professor, Hsiao-Lin TUAN, is elected to be the
President of the Association of Science Education, Taiwan (ASET) from 2013. It is believed that the collaborations
among ASET, EASE and many other science education societies in regions will be continuously strengthened.

Finally, to enhance academic collaboration between EASE and academic societies in constituent regions, Execu-
tive Board Members have approved the "Guideline for strengthening the cooperation between science education soci-
eties of all regions and EASE to co-organize academic activities”" (as follows). If EASE members are interested in
cooperation activities, please submit the proposal to the headquarters according to the requirement of the guideline.

Prof. TUAN The EASE belongs to science educators in regions. It is in science education profession, yet full of friendship and
supports. Your involvement and continuous support are crucial to EASE. Please, JOIN EASE and JOIN OUR EFFORTS!

Guideline for strengthening the cooperation between science education societies of all regions and EASE to co-organize

academic activities:

1. The aim of this guideline is to enhance academic collaboration between EASE and academic societies in constituent regions.

2. Types of cooperation include co-organizing, authorizing, or recognizing academic activities, such as
academic visits, conferences, workshops, contests, etc.

3. Submission procedures:

(1) Proposal format: No less than one-page singular space of proposal, including the title, date,
objectives, cooperation type, and background of the academic activity. In addition, please
specify what EASE needs to do for the activity (ex. announcing, promotion, contacting poten-
tial speakers, invitations, etc.)

(2) Prepare a proposal approved by all EMs in respective regions.

(3) Submit the proposal to the Headquarters 10 months before the activity.

(4) The proposal will be circulated and approved by the board of EMs before officially endorsed by the EASE Association.

4. There is a limit of two approved proposal each year, in principle.
5. This guideline applies to activities getting funding support or without funding support from EASE.

July 4-6, 2013
The Hong Kong Institute of Education
Hong Kong, China

_Buildlng anlln!:e'ﬁ;atlonal Platform

We are very pleased to |nV|te EASE members and other science educators and scientists to the forthcomlng EASE 2013 confer-
ence. This conference will be held at the Hong Kong Institute of Education, Hong Kong, China Mainland, on 4-6 July, 2013. Hong
Kong, the Pearl of the Orient, is Asia's financial hub for international commerce and a gateway into China Mainland, where both
Eastern and Western cultures coexist harmoniously. We are sure that you will enjoy the vigor, beauty, modernity, and diversity of
Hong Kong.

The theme of the EASE 2013 Conference is "Building an international platform

L. . " CHENG, May Hung May

for exchange between scientists and science ec_iucators - We hope that the two aca- | chair, organizing Committee of EASE 2013 conference
demic groups of science and science education in East Asia and across the world can  Hong Kong Institute of Education
be meaningfully and truly integrated at the conference through the active exchange ~ WONG, Siu Ling Alice

. - . Vice Chair, Organizing Committee of EASE 2013 conference
of ideas, research findings, and expertise. _ I o Hong Kong

We sincerely believe that the EASE 2013 Conference will be a place where you  YEUNG, Yau Yuen
can share your research interests, build relationships with your colleagues, and enjoy Vice Chair, Organizing Committee of EASE 2013 conference
Hong Kong. We look forward to meeting you in Hong Kong in July 2013.
+ FOR FURTHER INFORMATION: http://new.theease.org/conference.php

You are welcome to distribute this newsletter to your colleagues and students. But do not use portraits and logos without permission.



http://new.theease.org/conference.php
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De1a ASFT STRENGTHENING THE COOPERATION BETWEEN EASE AND ASET
s mREPORT FROM 2012 ASET INTERNATIONAL SCIENCE EDUCATION CONFERENCE, TAIPEI, TAIWAN

Yu-ling Lu
Department of Science Education, National Taipei University of Education, Taiwan

ASET is the Association of Science Education in
Taiwan. Its 2012 ASET Annual International Science Ed-
ucation Conference was successfully held in National
Taipei University of Education, Taiwan, from December
13-15, 2012.

The Conference inherits 27 years’ experiences and
tradition which accumulated by science educators in Tai-
wan. In 2012, the ASET Science Education Conference in
Taiwan turns into an international event, based on the
Board Resolution of the Association. With dedication to
incorporate more academic facets and to take heavier re-
sponsibilities, the leap shows its true value, especially
when the global communities commonly regarded ex-
change and cooperation are more important than ever be-
fore.

With the theme, “Variety, Innovation and Sustaina-
bility,” the conference has provided researchers and edu-
cators in science with a platform for communication. By
means of academic exchange, share and cooperation, many diverse and innovative paths of high-quality science education, as
well as to construct a blueprint for the sustainable development of science education have been discussed in the conference.

This conference featured a strong and rich program including 6 very intriguing and inspiring keynote speeches delivered by
international eminent scholars, including, Professor Marcia C. Linn, Graduate School of Education, University of California at
Berkeley; Professor Mike Sharples, Institute of Educational
Technology, Open University, UK; Professor Enshan Liu,
The College of Life Sciences, Beijing Normal University,
China Mainland; Professor Jinwoong Song, Department of
Physics Education, Seoul National University, Korea; Pro-
fessor Huann-Shyang Lin, Center for General Education,
National Sun Yat-Sen University, Taiwan; Professor
Ying-Shao Hsu, Graduate Institute of Science Education,
National Taiwan Normal University, Taipei, Taiwan.

In addition to the keynote speeches, there were more
than 250 research papers presented. This conference also
hosted a Science Fair composed of 21 exhibition booths, as
well as 6 workshops. This conference attracted more than
1,500 science educators, teachers, and students from elemen-
tary to graduate school, and has become one important event
of science education for science educators in Taiwan or many
science educators from other places.

The ASET conference has been dedicating to establish a strong connection with the EASE Association. We appreciate
Former President of EASE, Professor Jinwoong Song, and current Vice President of EASE, Professor Youngmin Kim, Pusan
National University, and many EASE members’ participation. For promoting the professional exchange, the 2012 ASET con-
ference has officially encouraged all participants to be in the 2013 EASE Conference, which would be held in Hong Kong, July
4,2013.

The next 2013 ASET Conference is officially recognized by the EASE Association and will be held in December,
2013. Currently keynote speakers from East-Asia regions are inviting to share their research findings or regional best
practices. The venue is in the National Changhua University of Education which is located in the central part of Taiwan
and is about two-hour transportation from Taipei City. The Changhua City, Taiwan, is known for its friendly atmosphere
and its nearby scenic mountains. We are looking forward to seeing you and your colleagues to share your research in the
2013 EASE in Hong Kong and the 2013 ASET in Taiwan!

(Attached Photos: The 2012 ASET Conference, the group photo, presentations, and the science exhibitions)
Well begun is half done.--- Horace
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A Science Education Festival Feast to SODA Teachers in China Mainland
Li QIN (Intel China, Beijing, China Mainland)

With strong support from EASE, Intel (China) Ltd. invited Prof. S B Eemmyg
Lien Chi-jui, Prof. Tuan Hsiao-lin, Prof. Chin Chi-chin from Taiwan, € | ; NEBImies
and Prof. Liu Enshan from Beijing Normal University to conduct 2 Y. 3
days training workshop on August 14-15, 2012, in conjunction with | 8
27th China Adolescent Science and Technology Innovation Contest g -
(CASTIC), the biggest national science completion for youth, in '
Yinchuan, a city locates in Northwest of China Mainland.

Rl LN

The training was delivered to 30 participants from the SODA X @

(School of Distinction Award) Winning Schools. School of Distinc- YaA “

tion Award (SODA) is an original US-based award presented by Intel Corporation to recognlze schools for implementing
innovative math and science programs in K-12 school. The award with funding from Intel Foundation, Intel China worked
with CAST to launch the China School of Distinction Award (SODA) Program in year of 2010 to recognize outstanding
schools in driving innovations in science education. 30 schools had been awarded the title of “SODA” School in China
Mainland since year of 2010.

The training covered these areas: Problem based learning in science class-
room, how to help students develop questions, inquiry based teaching and learn-
ing, inquiry activities, curriculum and teaching in East Asia region. From design-
ing, mentorship to youth, teaching methodology in classroom, students attributes
development in science teaching, assessment and evaluation to project based
learning..., the 4 professors presented a great festival feast with science education
to participants.

“The training content from 4 professors has reshaped not only the models of

STEM teaching and learning, but also transformed my mind as a science teacher.”

Prof. Lien is giving lecture Said by Shen Tao, a science teacher from Nanjing Tianjiabing Middle School.

Shen shared his 8 paged notes taken from the workshop, said highly about the content

and the passion of professors on science education. According to him, he will use the methodology and models learned from
the workshop when he is back to school, to benefit more for his students.

In addition to the lectures delivered by 4 professors, some of the participants shared case studies on STEM education,
either from top schools in city or the small school from village. The next step lesson plans with integration of learning from
the workshops also developed by teachers, as advised by the trainers. -

Expressing his feedback about the training workshop, Mr. Yang Chao, the
principal from Chengganglu Central Elementary School, Laizhou city of Shan-
dong Province, stated “As a teacher from a rural school and living in an era
which is dominated by science and technology, we’re facing big challenge on
the inquiry based learning and teaching. The training workshop helped me
shorten the distances with the excellent practice and give me more confidence
for future work. ”

o ) o . Prof. Tuan and Prof. Chin are giving lectures
The training workshop was a great success in building the relations

between the teachers with the educators, and the teachers from different schools. In a text message to event coordinator, Ms.
Ma Lixia, the science teacher from Beijing No. 101 Middle school said “I enjoyed the content, the professionalism that the
trainers shown in the workshop. I will apply all these learning in my classroom. I’m looking forward to the next training
right after the ending of this one.’

NAENZER D SDTIE2< . ZRNEGE O SDTT, —FHAHF FAENAE G A B R T AL,
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International Conference on Science Education 2012 (ICSE 20712)

Was Held in Nanjing, China Mainland
Prof. Baohui Zhang, the Institute of Education, Nanjing University

The International Conference on Science Education 2012 (ICSE2012, Nanjing, China Mainland) was held from Octo-
ber 12th to 15th in Nanjing University, China Mainland. This is the largest international conference on science education
since the establishment of the Chinese Science Education Association in 2009. It should also be the largest conference of its
type in China Mainland in the past 10 years. The conference was hosted by the Chinese National Association for Science
Education and the Institute of Educa- a5 o
tion, Nanjing University. The confer-
ence has an international committee
constituted by world-known science
education scholars from 22 countries
and regions. The themes of the con-
ference were international K-12 sci-
ence education standards, popular sci- —
ence education, and science teacher ICSE 2012 Conference co-Chairs, (From left to right)
education. Professors Shujin Peng, Xiufeng Liu, Hongshia Zhang, and Baohui Zhang

The conference had 12
well-known invited speakers from 5 countries. There were 122 delegates from 15 countries and regions attended the con-
ference. The opening ceremony was held on the first day following 9 invited presentations. On Day 2, there were 3 invited
talks and 55 presentations during concurrent sessions and 14 posters. Four international scholars participated the conference
through web conferencing system. On Day 3, there were three panels on science education standards, science teacher educa-
/ tion, and public science, respectively; there was also one workshop on
publishing on science education journals. Selected English papers will be
included in a proceeding published by Springer; Selected Chinese papers
will be included in a proceeding published by the Chinese Science and
Technology Press. Best papers will be recommended to be published on
an SSCI journal—the Journal of Science Education and Technology.

Mr. Baiyu Shen from the Department of Basic Education, M.O.E.,
China Mainland, Mr. Jinbo Hu, Deputy Director of Jiangsu Education
Ministry and Profes- was :
sor Zhemin Tan, vice =
president of Nanjing
University were in-
vited as the guests of honor at the opening ceremony. Mr. Hu and Prof.

Tan also gave their welcome speeches. The twelve invited speakers are:

Professor Sharon Lynch, President of the National Association of Sci-

ence Teaching, USA; Zuoshu Wang, deputy director of the Education

Committee of the National People's Congress, president of China’s Pri-

vate Education Association  prof, Xiufeng Liu is giving lecture

and Professor Capital Normal

University; Professor Joseph Krajcik, Michigan State University, USA; Dr.
Ben Akpan, President, International Council of Associations for Science
Education (ICASE), Nigeria; Prof. Shujin Peng, vice-president, The Chi-
nese Science Education Association; Mr. Peter Nentwig, Professor of Kiel
University, Germany; Prof. Fujun Ren, Director of China Research Insti-
tute for Science Popularization; Prof. Xiufeng Liu, the State University
of New York at Buffalo; Professor Zuyi Du, University of Michigan and
The Chinese University of Hong Kong; Professor Dongchuan Yu, South-
East University, China Mainland; Prof. Shigeki Kadoya, Director of Department for Curriculum Research, National Institute
for Educational Policy Research, Japan; and Professor Hongshia Zhang, Dean, Institute of Education, Nanjing University,
China Mainland. For more information, please visit the conference website: http://edu.nju.edu.cn/zbh/icse2012/.

fession’

Living without an aim is like sailing without a compass. --- John Ruskin


http://edu.nju.edu.cn/zbh/icse2012/
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Inspiration of ‘Learning by Doing’ IBSE Program in China Mainland
after 11 Years Practice

e, Minlstry of Education; Education

Education, Jiay

1. The Concept of “Learning by Doing” (LBD) Science
Education Reform Pilot Program

There is universal recognition that the pace of change
in the world today requires a constant review of what is
effective education, particularly in science and technology.
The eventual goal of science education is to produce indi-
viduals capable of understanding and evaluating infor-
mation that is, or purports to be, scientific in nature and of
making decisions that incorporate that information appro-
priately, and, furthermore, to produce a sufficient number
and diversity of skilled and motivated future scientists, en-
gineers, and other science-based professionals.

With more and more development of scientific re-
search works, changes in understanding of what children
know and how they learn have been profound in the past
several decades. So since 1994, China Mainland has been
involved in the international cooperation on children’s
science education reform launched by the International
Council of Scientific Union (ICSU). In 2001, the M.O.E.,
China Mainland and China Association for Science and
Technology (CAST) co-launched a pilot program of
“Learning by Doing” science education reform (hereinaf-
ter to be referred to as LBD Program). At the beginning
the nine principles were set up as the fundamental criteri-
ons.  The nine principles are:

® Orientation to every child and taking into account
difference between individual children.

® lLaying foundation for child to learn through
his/her lifetime, and more importantly, for children to learn
how to live.

® Teaching contents should be derived from life and
drawn from the surroundings.

® To guide the children to take the initiative to ex-
plore and experience the process of inquiry.

® Teachers are the supporters and guides for the
children to learn science.

® Using encouraging assessment, including forma-
tive assessment.

® The scientists and educators will carry out the
science education jointly.

® The power of communities and families will be
fully mobilized to support science education.

® The modernized internet will be used to promote
the domestic and international exchanges and cooperation.
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LBD Program is an inquiry-based, student-centered
science education program for children aged 5-12, guided,
organized and facilitated by teachers, and characterized by
their active involvement in learning, making it possible for
them to be both hands on and minds on, in order to foster
children's scientific way of thinking and of living, cultivate
qualified citizens with higher scientific literacy and facili-
tate the progress of quality education for all. &

According to the theory of new Learning Science, the
key point is that learners are constructing their under-
standing, sometimes through their own thinking and some-
times in collaboration with others. ™! That means one of
the hallmarks of the new science of learning is its empha-
sis on learning with understanding. There is a great deal of
evidence that learning is enhanced when teachers pay at-
tention to the knowledge and beliefs that learners bring to
a learning task, use this knowledge as a starting point for
new instruction, and monitor students’ changing concep-
tions as instruction proceeds. ® Inductive teaching and
learning method is supported by this new science of learn-
ing. It is an umbrella term that encompasses a range of in-
structional methods, including inquiry learning, prob-
lem-based learning, project-based learning, case-based
teaching, discovery learning, and just-in-time teaching.
These methods have many features in common, besides
the fact that they’re all qualify as inductive. They are all
learner-centered (also known as student-centered), mean-
ing that they impose more responsibility on students for
their own learning than the traditional lecture-based de-
ductive approach. ™

LBD Program advocates using inductive methods to
teach kindergarten and primary school science. While the
quality of research data supporting the different inductive
methods is variable, the collective evidence favoring the
inductive approach over traditional deductive pedagogy is
conclusive. Induction is supported by widely accepted ed-
ucational theories such as cognitive and social construc-
tivism, by brain research, and by empirical studies of
teaching and learning. Inductive methods promote stu-
dents’ adoption of a deep (meaning-oriented) approach to
learning, as opposed to a surface (memorization-intensive)
approach. [

Since 2001, LBD Program has been expanded to the
current 22 pilot areas and about more than 620 kindergar-
tens and 1,100 primary schools being involved from
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the initial four pilot areas and 44 schools. More than
200,000 students participated in the LBD Program. It has
accumulated a great deal of valuable experiences, thus
laying an important foundation for the revising the Na-
tional Science Education Standard of Primary Schools in
China Mainland. The innovation has already gained ini-
tially successes.

2. The Content Standard of LBD Program

After 6 years of practice, Content Standard of LBD
program was drafted in 2006. On Sep. 2006, the Elemen-
tary Education Department, M.O.E., China Mainland, to-
gether with China Association for Science and Technology
and China Academy of Sciences, held the Symposium on
“Learning by Doing” Science Education Content Standard
to discuss this standard with 8 Academicians and more
than 50 scientists, science educators and science teachers
from pilot areas. With the permission and support of MOE,
CAST and CAS, the content standard was published by the
People’s Education Press in 2007. This science education
content standard — the core ideas of science education —
specifies what concepts and knowledge students are ex-
pected to learn, what inquiry-based activities they are able
to be involved in, and what skills and competence they are
to develop and master.

The content standard firstly gives the general re-
quirements, covering the fundamental concepts and their
detailed descriptions in material and physical science, life
science, the earth and environmental science, and design
and technology. And then, the decomposition and exem-
plification of the key concepts in the above-mentioned
domains are presented, as we believe, based on our expe-
rience of developing the modules and teaching practice,
which the concept decomposition is of great use, not only
for module development, teacher training, but also for
teaching practice. In this document, the main scientific
concepts are given detailed decomposition and examples.
Meanwhile, the content standard also gives some content
about developing inquiry skills and social emotional com-
petence, which emphasizing science education in kindergartens
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and primary schools should pay special attention to fostering
children's empathy, sympathy and self-esteem!™

3. The Resources Building and Teaching Practice of LBD
Program

Under the guidance of the Content Standards, LBD Program
team has designed 29 teaching modules (Table 1). These
teaching and learning modules include teacher guide book,
teacher training manual, student notebook, and teaching
toolkit. All these modules have been practiced and used in the
LBD pilot schools, and further been modified based on the
feedback of practice to ensure effectiveness of teaching.

Table 1: teaching modules of LBD Program

Module

Earth and
Environmental
Science

Gr=is Material and

Physical Science

Design and

Life Sci
ife Science Technology

® Fruit basket ® Find the world ® Air ® My boats
Kindergarten ® Water and ice @ Senses

® Solid and liquid ® Silkworm ® Weather ® Little

® Force and motion = @ Plant growth ® Soil architects
Grade1~2 )

@ Simple
machines

® Sound ® Eco-systems ® Rocks and | ® Making car

@ Change in water ® Ourselves minerals ® Electric Car
Grade 3—~4 ® Electro circuit ® Earth and the

® Coldand hot sun

® magnetic and = ® Micro world ® Protect the | ® Flight
Grade 5~6 electric environment

® Light

These modules are quite different from traditional
science curriculum in China Mainland. The inductive
teaching methods are used in the classroom. According to
the modules, students will identify questions that can be
answered by investigation activities, predict results, de-
scribe observations, design plans, collect information,
think critically and logically in analyzing and interpreting
evidence, draw conclusions, and communicate with others
in the science classroom. At the same time, teachers will
lead students to develop the skills of inquiry and the un-
derstanding of science concepts through the students’ own
activity and reasoning. This involves facilitating group
work, argumentation, dialogue and debate, as well as
providing for direct exploration of and experimentation
with materials.

Fig.1. Using formative assessment in STE

Teaching
process

Final test

Teaching

feedback Meodefy the

teaching
'y

\*

/]

Students’
record sheets
IA\
1k

Teaching

I-|I.
Teaching
experience

plan

Evaluating sheets

Research the cognition
of children

I

skills of children

Research the inquiry

Research the social emotion
abilities of children

ﬁ

Dare to do right! Dare to be true.--- W. Wilson
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LBD teaching practice,

formative

assessment is

adopted to evaluate children’s development (Fig.1). Forma-
tive assessment is a kind of teaching evaluation method as
opposed to summative assessment. It is essentially carried
out by teachers. This means that it is ongoing and a regular
part of the teacher’s role. However, the fact of being carried
out regularly does not necessarily mean that the assessment
serves a formative purpose. It depends on how the results
are used and who uses them. Formative assessment includes
diagnostic assessment, since “diagnostic” carries the con-
notation of concern with difficulties to decide the appropri-
ate next steps in learning both for those who succeeded in
the earlier steps and for those who encountered difficulty.
Formative assessment can be summarized in three cen-
tral questions to be answered by the student or the teacher:
Where are you going? Where are you now? How are you
going to get there? This three-step process summarizes what
has been called the “feedback loop” in formative assess-
ment: setting a learning goal, determining the gap between
the learning goal and the student’s present state of under-
standing, and formulating feedback to close the gap. ™

4. The Teachers’ Profes-
sional Development of

LBD Program

From the beginning
of LBD program, teach-
ers’ professional devel-
opment has become the
key task of program im-
plementation. Within
these PD activities, we
have developed four
different models ac-
cording to the require-
ments of participants,
with various contents,
methods and duration.
They are introduction
training, module train-
ing, high level training
and trainer training (Ta-
ble 2). In order to en-
hance the teachers’ PD

Model

Introduction

So, in LBD Program, different evaluation indices
are designed according to the standard with different
teaching contents, and the data collection methods in-
clude: Observation of teacher and student activities in the
classroom, particularly the characteristics of their inquiry
activities; Noting of science content of lessons; Logging
of classroom discourse; Examination of teacher journals;
Teacher assessment practices; Examination of student
writing/drawing, including student notebooks lab rec-
ords; Interviews with teachers and selected students;
Continuous assessment of student progress through
teacher observation and records; Assessment of student
basic concepts and understanding through tests embed-
ded in the curriculum; Questionnaires on students' atti-
tudes towards science and science inquiry. Teachers use
those indices to assess the students’ outcomes, such as
science concept, inquiry skill, expression and language
development, reasoning ability, classification, coopera-
tive skill, motivation and attitude, and social emotion
competence etc. The evaluation results provide the basis
for teachers to adjust the teaching contents and strategies.

Table 2: different mode for teaching training

Participants

Teachers and
trainers
get entrance

Major Contents

Introduction of Science,
IBSE, and LBD
Instruction of [BSE

Methods

Special Lectures
Topic discussions
Practices of IBSE
Classroom wisit

Duration

2 weeks

to LBD Assessment of IBSE Simulation of  classroom
activities
Science concepts Demonstration and simulation
Experiment design of classroom teachin
Modules Pen = .. . & Three days for
. Teachers Teaching strategies Topic discussion 5
Instruction ! ! 1-2  modules
Implementation of Interaction between module
formative assessment developers and teachers
Content Standard of LBD | Lectures
Teachers and | Core Concepts of | Topic Discussion
. trainers Standard Case studv on classroom
High Level . . . . - 5
- whohave teaching | Cumiculum design and | strategies 1-2 days
Training . .. -
experiences case study Classroom wvisit
in LBD Design of formative | Classroom teaching
assessment demonstration and analysis
Overview of the
development of IBSE in
W
. . the." qud . Lectures
National Trainers Scientific basis of ; . .
o e . . Demonstration and discussion
training  for | and Leaming science and . 7-10 days
. . on strategies of PD y
trainers researchers child development Practices and analvsis of PD
Content Standard of LBD -

Strategies discussion and
case study

and learning, it is necessary to develop research tools and establish research schools with the alignment of curriculum, in-
struction, and assessment practices to help teachers better manage their instruction, making teaching and learning more ef-
fective and efficient. Therefore we develop a multimedia database to collect useful materials for PD training, such as pod-
cast, videos, photos, students’ notebook and teachers’ notes from science classrooms.

In 2009, a new round of national science curriculum training started to promote the new national science education
standard. In these professional development activities, we used more teaching practice analysis through case studies, full use
of information technology to make the training content more in-depth and to provide continuing education and research
guidance. After 11 years of practice, the traditional science teaching mode has been changed from lecture-style (transmis-
sion-based) to inquiry-based in LBD pilot schools.

KFEIZTTI%RDDE5DEE 9 ONDE)THS. KFE9 HIZ) 11 HIK S,
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5. The Inspiration of LBD Science Education
Reform

As the initiator of LBD Program, academi-
cian Wei Yu has summarized the four successful
inspirations of LBD Program at the national
annual meeting in 2008. !

5.1 Strengthen the participation of the
science field together with the education field

Reform and development of science educa-
tion in China Mainland need an effective plat-
form, on which the areas of education and sci-
ence can join together and pull together.

5.2 Stress the support of scientific re-
search platform

Educational reform must be implemented
seriously in scientific attitude and supported
persistently by scientific researches.

5.3 Persist in innovation based on inter-
national communication

In order to explore the science education
reform in China Mainland, we must insist on
persistent international cooperation and com-
munication; on the other hand, after introducing
and digesting advanced international science
education concepts and achievements, we must
persist in developing our own materials for stu-
dents and teachers, on the basis of practice of
science education in China Mainland.

5.4 Apply latest information and internet
technology

At the very beginning of the LBD project,
the Website of Handsbrain has been set up based
on the 9 principles of LBD. In recent years, ad-
vanced online multimedia database has been
developed, seeking for a way to continuously
support teachers’ PD, as well as studying on an
open platform on scientific education research-
es.

After 11 years of practice, we can realize
that the core issue of modernization of educa-
tion is the change of research methods in educa-
tion. In China Mainland, if we want to achieve
this change, we must rely on the cooperation of
the educational circles and the scientific com-
munity and also should begin from the con-
struction of basic team.
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Progression of Chinese Students’ Creative Imagination
from Elementary Through High School

Xiufu L3, Fujun Ren

1. Introduction

Imagination is an important skill for scientists and
contributes to the development of science (Kind, Permorten
& Kind, 2007). When developing new theories, scientists
imagine and visualize physical phenomena and play with
possible outcomes. Gilbert and Reiner (2000) have shown
that this is common practice in science education. Scientific
creativity can result from an unconscious, vivid flow of im-
ages (Suler, 1980). Based on Vygotsky’s theory of creative
imagination, both artistic and scientific creativity require the
collaboration of imagination and conceptual thinking
(Smolucha, L. & Smolucha, 1986). Creative imagination, as
both the capacity to imagine possibilities, solutions, and
ideas by combining, adapting or developing existing ideas
to form new ones and an internal process or mental activity,
is characterized by originality, richness, flexibility and pro-
fundity. Originality refers to the uniqueness of creative im-
agination, which is an unusual response to stimulation or
one that is different from that commonly given. The more
unique the imagination is, the more likely new thinking and
views will be generated. Therefore, originality is both a
major marker and an essential attribute of creative imagina-
tion. Richness refers to the total sum of creative imagina-
tion, namely, the amount of creative imagination items in a
certain period of time. The more items there are, the faster
the response is. Flexibility refers to the ability of creative
imagination to meet an emergency, namely, thinking that
draws inferences from instances and generates unusual
conceptions and new plans. Profundity refers to the meticu-
lousness of creative thinking that makes it more delicate and
concrete.

Figure 1 Four Dimensions of Creative Imagination
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2. Methods

The authors drew upon the content and approach of
creative thinking tests (Torrance & Orlow, 1984; Wil-
liams, 1980) in making the TCI. The background ques-
tionnaire was developed from a creativity test in China
Mainland and England developed by Shen and Peng
(2003).
There were 4320 samples nationwide of which 4162 were

valid. The data were analysed using SPSS version 16.0.
3. Results and Discussion
The means and standard deviations for scores of
creative imagination in different grades are shown in Ta-
ble 1.

Table 1 means and standard deviations for scores of crea-
tive imagination in different grades

Drawing Word

Grade Total Score
Score Score
Grade 4 M 30.39 24.14 6.25
SD 819 571 537
Grade 5 M 32.99 2491 8.08
SD 915 589 586
Grade 6 M 35.16 25.26 5.90
SD 923 554 6.16
Grade 7 M 36.02 2518 10.84
SD 5.08 5.64 6.32
Grade 8 M 38.27 25.65 12.62
SD 557 6.12 6.2%
Grade 9 M 39.66 2551 14.15
sD 576 6.5% 6.62
Grade 10 M 40.17 26.59 13.58
sD 532 585 6.58
Grade 11 M 40.64 26.30 1434
sD 892 596 6.41
Grade 12 M 40.25 26.72 13.53
sD 8.60 590 592
Total M 37.01 25.57 11.44
SD 972 6.00 6.74

A one-way ANOVA for 9 grades was conducted,
using the total score of the creative imagination test as
the dependent variable. We used least significant differ-
ence (LSD) post-hoc comparisons. Results showed that
the main effect of grade was significant (F(8,3075) =
54.633, p< 0.05). There was no significant difference in
total score between students from grades 6 and 7 (p >
0.05). There was also no statistically significant differ-
ence between students from grades 9 and 12 (p > 0.05).
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There was a statistically significant difference between
students in the other grades (p < 0.05). Table 1 shows that
the total score continued to grow from grade 4 to 11. It
reached its peak at grade 11 and began to decline at grade
12. There were two stages of rapid development: from grade
4 to 6 and from grade 7 to 9. From grade 9 to 12, the total
score generally remained the same.

Results revealed that creative imagination continued to
grow with an increase in grade level, but the pace of devel-
opment was different at different stages.

Grades 4 through 6 and grades 7 through 9 were two
stages of rapid development. Students in these two stages
are influenced by both inborn and environmental factors.
Students enter adolescence growing very quickly both men-
tally and physically, which provides a foundation for the
rapid growth of creative imagination. Given that students in
grades 4 through 6 are in the latter half of their primary ed-
ucation, they are influenced by characteristics of adoles-
cence as well as new teachers, educational activities and in-
creased learning. Therefore, creative imagination of stu-
dents in this stage develops very rapidly. The rapid devel-
opment of creative imagination in grades 7 through 9 may
have been influenced more by environmental factors such as
an increase in subjects, expansion of knowledge, enhance-
ment of presentations, growth of experience and promotion
of language skills.

Creative imagination of students in grade 7 was not
much higher than that in grade 6, mainly because of envi-
ronmental factors. Entering junior high school represents a
new learning environment, and students must adapt to the
changes. Therefore, though creative imagination of students
in grade 7 was higher than that in grade 6, the difference
was not statistically significant.

Creative imagination of students was generally con-
stant in senior high school, perhaps for the following rea-
son. Adolescence comes to an end for most senior high
school students, with rapid mental and physical changes
gradually decreasing. Students in grade 12 have completed
all courses in the first two years and begin to review in
preparation for college entrance examinations. Creative
imagination of students in this stage reached its peak at
grade 11 and began to drop at grade 12. Because students
face the pressure of college entrance examinations in grade
12 and perhaps cared little about the survey, scores for the
four dimensions of creative imagination dropped slightly
compared to those in grade 11.

Table 1 shows that although the drawing score contin-
ued to increase from grade 4 through grade 12, it was still a
relatively stable period with respect to the score, with the
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lowest score in grade 4. The word score continued to in-
crease from grade 4 through grade 12. Grades 9 to 12
represented a period of stable development.

In junior high, a low score on the word test had little
effect on the total score of the creative imagination test,
but the drawing score played a major role. In senior high,
the drawing score did not change much with grade, thus
the increased score of the word test directly influenced
the total creative imagination score. Thus, the results
suggest youths express their imagination in different
ways at different stages. Students in lower grades tend to
express with drawings, and as they grow up they tend to
express with language.

4. Conclusion

This study is a preliminary attempt to identify the
progression of Chinese students’ creative imagination
from elementary through high school. We hope that fu-
ture empirical studies on improving students’ creative
imagination will be conducted by interested creativity
and science education researchers. Chinese students' cre-
ative imagination develops as their grade increases, but
the pace of development differs in different stages.

Creative imagination in primary school is lower
than that in middle school. It is at the lowest point in
grade 4 and reaches its peak in grade 11. Grades 4
through 6 and grades 7 through 9 are two stages of rapid
and crucial development in creative imagination. In dif-
ferent grades, youths use different ways to express their
imagination. Young students tend to use drawings to ex-
press their thoughts, and as they grow up they are good at
expressing their imagination with language.
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Impossible is a word to be found only in the dictionary of fools. --- Napoleon
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1. Intruduction

The basic education reform in China Mainland launched in 1999 is a national curriculum movement with Enormous in-
fluence. Two initiatives of this reform are implementing national content standards in all subjects, and diversifying text-
books under the guidance of national content standards.

National content standards play a key role in selection of teaching materials, teaching activity and assessment. They are
also the cornerstone for managing and evaluating curricula (M.O.E., China Mainland, 2001). Consequently, textbooks
should be well aligned with the content standards in various dimensions including the content range, depth of knowledge,
content distribution and teaching philosophy as well.

The study is conducted to quantitatively explore the alignment between High School Biology Content Standard
(HSBCS) and Biology Textbooks published by People's Education Press (PEP) and Zhejiang Science and Technology Press
(ZSTP), using Porter’s (2002) two-dimensional alignment method. It is expected to provide research-based evidence for
textbook publishers, classroom teaching and policy making.
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2. Methodology
2.1 Porter’s Alignment Model
In Porter’s alignment model, the match of two objects is determined with two criteria: content categories and cognitive
complexity level. Standard and textbooks are coded respectively into content by cognitive demand matrices and Porter’s
alignment index is calculated to indicate the degree of consistency between the two matrices. The operational definition of

Porter’s alignment index (P) is: " )
21X = 1)

P=1- -

Where n denotes the number of cells in the matrix and i is related to one particular cell ranging from 1 to n; X; represents
the i™ cell’s ratio value of one matrix and Y; represents the i cell’s ratio value of the other matrix. Further calculation is con-
ducted as the definition formulae require.
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Porter’s alignment index ranges from 0 to 1.When P=0, it means the maximum discrepancy between the two matrices
compared. When P=1, it means perfect alignment between the two matrices. The index does not have a straightforward in-
terpretation like the proportion of common content between standards and assessments. Nevertheless, the index does make it

easy to see whether one set of textbooks are more aligned with content standard than another (Porter 2002).
How high should the alignment index be to claim it is statistically significant? Getting ideas from Professor Xiufeng

LIU (2008) and Dr. Gavin W. Fulmer, we used the Unidrnd function of Matlab software to create an algorithm to place

randomly 69 objectives in curriculum and 92 (or 104) objectives in textbooks into two tables (9 rows and 6 columns),
standardized the values of the tables and calculated the Porter’s alignment indices between each pair of tables. Multiple iter-
ations were conducted, generating 20,000 alignment indices, which were mapped out as a normal distribution with mean (1)
= 0.545 and standard deviation (SD) = 0.045 (when objectives in textbooks equal 104: | = 0.556, SD = 0.045). Based on the
random sampling distribution obtained, an alignment of 0.635 (when objectives in textbooks equal 104, the value is 0.646)
is needed in order for it to be statistically significant at the 0.05 level.

2.2 Content Categories and Cognitive Level

The content classification of biology subject in the SEC developed by the Council of Chief State School Officers [CCSSO]
(2004) is adopted in this study, which contains nine categories: (1) Components of living systems; (2) Biochemistry; (3) Botany;
(4) Animal biology; (5) Human biology; (6) Genetics; (7) Evolution; (8) Reproduction and development; (9) Ecology.

On the other hand, Categories of cognitive reasoning skills are based on the revised ‘Bloom’s Taxonomy of
Educational Objectives’ (Anderson and Krathwohl, 2001), which includes 6 levels: remember, understand, apply,
analyse, evaluate and create.

The two criteria of classification have been widely accepted and recognized among science education
research community.

3. Objectives Coding
3.1 Content standard Objectives Coding

High School Biology Content Standard (HSBCS) (Trial Version) released by the M.O.E., China Mainland in 2003
includes 3 core modules and 3 optional modules. In this study, the specific objectives of 3 core modules are selected to be
analyzed. When coding the HSBCS, objectives are allocated in particular cells of a content matrix according to their content
and cognitive level, and then the total number of objectives in each cell is calculated to produce Table 1. Dividing each cell
value in Table 1 by the total number of objectives, we obtained Table 2. The sum of all cell values in Table 2 equals 1.

Table 1 Chinese High School Biology Content Standard based on number of objectives Table 2. Chinese High School Biology Content Standard in ratios

Remember _Understand _Apply Analyze Evaluate Create Subtotal | Remember Understond Apply Analyze Evaluate Create Subtotal |

ivil Components of Living Sys-
Soprint 6F g 3 10 2 0 0 0 15 " 8 o, 0.14 003 0 0 0 022
Systems tems
Biochemistry 3 4 0 0 0 0 7 Biochemistry 0.04 0.06 0 0 0 0 0.10
Botany 1 3 0 0 0 1 5 Botany 001 004 0 0 0 0.01 0.07
Animal Biology 1 2 0 0 0 0 3 Animal Biology 001 0.03 0 0 0 0 0.04
Human Biology L 5 0 0 0 0 6 Human Biology 001 007 0 0 0 0 0.09
Genetics 3 10 0 2 0 0 15 - 0.04 014 0 0.03 0 0 022
{ 2
Evulut;on : ; | 0 2 0 0 0 0 2 ) 003 ) 0 0 0 0.03
B o 2 4 0 0 (1] 0 6 Reproduction and Devel-
opment 0.03 0.06 0 0 0 0 0.09
opment
Ecology 3 5 1 1 0 0 10
Ecology 0.04 0.07 001 001 0 0 0.14
Subtotal 17 45 3 3 0 1 69 Subtotal 025 0.65 0.04 004 0 001 1.00

Two coders coded the content objectives independently. Inter-rater reliability is calculated with Pearson correlation co-
efficient 0.962 (n=54, p=0.000), which indicates good inter-rater reliability between the two sets of coding results, the two
coders worked together and discussed each objective one by one to produce the final standard table. The subsequent coding
of textbooks are also followed this procedure.

3.2 Biology Textbooks Objectives Coding

When coding textbooks, class hours obtained from teacher guidebooks are evenly distributed to cover each objective in
these textbooks and then all these objectives are allocated in particular cells of a content matrix according to their content
and cognitive level. The total class hours spent on the objectives are showed in Table 3 and Table 4.

Table 3 Textbooks published by PEP based on class hours spent on objectives in ratios Table 4 Textbooks published by ZTSP based on class hours spent on objectives in ratios

f:rr:sponents of Living Sys- 55 007 0.02 001 0 001 0.20 :Z:rr::nnenh of Living Sys- G5 e 3 0 0 0 017
Biochemistry 0.03 0.05 0 001 0 0 0.09 Biochemistry 0.03 0.03 0 0 0 0 0.07
Botany 0.02 0.02 001 0 0 0.01 0.06 Botany 0.05 0.04 0.01 0 0 0 0.10
Animal Biology 0.01 0.02 0.01 0 0 0 0.05 Animal Biology 0.03 0.01 0 0 0 0 0.05
Human Biology 0.01 0.05 0 0 0 0.06 Human Biology 0.05 0.04 0 0 0 0 0.09
Genetics 0.07 0.12 0.04 001 0 0 0.24 Genetics 0.09 0.16 0.01 0 0.01 0 0.27
Evolution 0 0.04 0.01 0 0 0.05 Evolution 0.01 0.03 0 001 0 0 0.05
::pmr:::ﬂ"’" and Devel| o 0.04 0 0 0 0 0.05 ::::::“'"" and Devel-| 0 0.02 0 0 0 0 0.04
Ecology 0.04 0.08 0.05 0.02 0 0.01 0.20 Ecology 0.11 0.05 001 0 0 0 0.17
Subtotal 029 0.49 014 0.04 0 0.02 1.00 Sul | 0.46 0.49 0.03 0.01 0.01 0 1.00

The best fish swim near the bottom.--- John Clark
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Good inter-rater reliability between the two coders was indicated by the Pearson correlation coefficient (textbooks
published by PEP: 0.886**, n=54, p=0.000; textbooks published by ZSTP: 0.985**, n=54, p=0.000).

4, Results

4.1 The Porter’s Alignment Index
The Porter Alignment Index between the content standard and textbooks published by PEP equals 0.739, which is higher
than the reference value (0.635, statistically significant at 0.05 level) based on the random sampling distribution. The index
between standard and textbooks published by ZSTP equals 0.699, which is also higher than the corresponding reference
value (0.646). It shows that both of the two sets of textbooks analyzed in this study are significantly aligned with the
HSBCS.

4.2 Content Distribution

Based on tables 2-4, Figures 1-3 are mapped out to show content distribution of HSBCS and the two sets of textbooks
respectively.
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Figure 1: Content distribution of HSBCS Figure 2: Content distribution of Biolo-  Figure 3: Content distribution of Bi-
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Topographs are used to represent the results because they can help us to visualize which content category and which
cognitive level is focused on in HSBCS as well as Biology Textbooks.

In these topographs, when the intersections of the horizontal lines and the vertical lines are located in the lightly shaded
areas (for example, the intersection between ‘Evolution’ and ‘Analyse’), it means that the proportion of the number of ob-
jectives in HSBCS or class hours assigned to the objectives in particular content category at the particular cognitive level
relative to the total number of objectives or total class hours suggested is no more than 0.04. That is, the lightly shaded area
indicates a minimal emphasis. Similarly, the intersections in diagonally shaded areas (for example, the intersection between
‘Biochemistry” and ‘Understand’ in figure 1 and figure 2) correspond to the proportion of 0.04-0.08, which indicates a
moderate emphasis. Deductively, the
next most heavily shaded area indicates
a heavy emphasis (proportion is 5
0.08-0.12), the most heavily shaded
area in Figure 1 (for example the inter- %2
section between ‘Genetics’ and ‘Un- . I:
derstand’ in figure 1) indicates a heavi-
er emphasis (proportion is 0.12-0.16), 010
and the solid black area in Figure 3 in-
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Figure 4 shows content distribution of HSBCS and the two sets of Biology textbooks analyzed in this study. We can see 3
content categories are the heaviest emphasized by HSBCS and the two sets of Biology Textbooks — ‘Components of living
systems’; ‘Genetics’; and ‘Ecology’ —which correspond to the main topics of the 3 core modules exactly.

What is more, correlation analysis between HSBCS and Biology Textbooks is performed based on subtotals of rows in
tables 2-4. The Pearson correlation coefficient between standard and textbooks published by PEP equals 0.920** (n=9,
p=0.000). The Pearson correlation coefficient between standard and textbooks published by ZSTP equals 0.879** (n=9,
p=0.001). It indicates that both of PEP and ZSTP Biology Textbooks have high degree of correlation with HSBCS in content
category and the correlation between PEP textbooks and
HSBCS and the two sets of Biology textbooks is slightly  ¢.70
higher than the ZSTP textbooks. 0. 60
4.3 Cognitive Levels Distribution 0.50 e

Figure 5 shows Cognitive levels distribution of  0.40
HSBCS and the two sets of Biology Textbooks. From this, 0.30 {

we find that standard and textbooks all placed the heaviest ~ 0.20
emphases on the two basic cognitive skills, ‘understand” 010
and ‘remember’. However, textbooks published by PEP ~ 0-00
are more similar to the standard than that by ZSTP in the ) o mye
shape of trend line. In addition, textbooks by PEP placed Figure 5. Cognitive levels distribution of HSBCS and the two
relatively more emphasis on the higher cognitive skill ~ Sets of Biology Textbooks. The y-axis represents relative
‘apply’, ‘analyze’ and even ‘create’. emphases among the cognitive levels in percentages.

In addition, correlation analysis of HSBCS and text-
books by cognitive levels is performed based on subtotals of columns in tables 2-4. The Pearson correlation coefficient be-
tween HSBCS and textbooks published by PEP equals 0.961** (n=6, p=0.002). The Pearson correlation coefficient between
HSBCS and textbooks published by ZSTP equals 0.883** (n=6, p=0.020). It indicates that both of PEP and ZSTP textbooks
have high degree of correlation with HSBCS in cognitive levels and the correlation between PEP textbooks and HSBCS is
slightly higher than the ZSTP textbooks.

= e e
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5. Discussion

In this study, researchers used a quantitative approach to obtain some strong evidence for the alignment between biology
textbooks analyzed with HSBCS.

On one hand, based on the alignment between textbooks and standard, teaching activities with the help of textbooks
could be more likely to be aligned with the content standard. On the other hand, because of the highly summarized and refined
expression in the HSBCS, biology teachers have difficulty in understanding its meaning accurately. Compared with HSBCS,
textbooks are much more detailed and easy to be understood. Based on the results, it will be acceptable to a certain extent for
biology teachers to seek help from textbooks when interpreting HSBCS.

In comparison of cognitive levels distribution, there is slight difference between the textbooks analyzed and HSBCS. It
seems to be easily inferred that students are required to remember the content which is required to be understood in HSBCS.
However, it may be attributed to some other factors, such as the different function of the HSBCS and textbooks, the limited
number of the objectives analyzed and so on. So far, great efforts are being made to refine and interpret HSBCS, which will
facilitate textbook writers to align textbook with HSBCS.

To measure alignment between textbooks and standard, we adopted the porter’s two-dimensional alignment model, the
widely accepted and recognized criteria of content classification pattern developed by SEC, and cognitive reasoning skills
from revised ‘Bloom’s Taxonomy of Educational Objectives’. This coordinate system could be used in more alignment re-
searches to analyze the consistent relationship between any two factors in the curriculum systems in the future, and will be
particularly effective in the national or international comparison. Due to its simplicity, easy-to-use and wide range of applica-
tions, this model could also be helpful for science teachers to evaluate whether their teaching activities were aligned with the
content standards.
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Life is not an exact science, it is an art.--- Samuel Butler
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Instrumentation Development for Measuring
High School Students’ Understanding of the Core Concepts of Genetics
Yiging YANG, Nianghui LI

Ms Yiging YANG is a postgraduate student in School of Life Science of South China
Normal University and will graduate in July 2013. Her research interests include
students’ thinking model, and Model-based cognitive analysis. (Email:
892847653@qg.com)

1. Introduction

Thoroughly understanding the core concepts of biology is an indispensable element
to constitute the bio-science accomplishment. And Genetics is one of the main content
themes of middle school biology curriculum. In recent years, the research on the core
concept is a popular research field of international science education and High School Biology Curriculum Standard (Trial
Version) of China Mainland explicitly puts forward that students shall thoroughly understand the core concepts of biology in
the process of solving practical problems (The M.O.E., China Mainland, 2003). Zhang Yingzhi et al. (2010) have finished
selecting and presenting the core concepts of Genetics.

In this study, we developed the test paper for examining students’ cognitive understanding of the core concepts in Ge-
netics. The test paper is mainly consisted of two-tier multiple choice questions. During test item writing stage, we followed
the specific procedures of two-stage development diagnosis test proposed by Treagust (1988). Following this stage, the
next step is to do trial test to examine its reliability with Rasch model analysis. After that, we evaluate high school students
understanding of the core concepts of Genetics.

2. Methodology

Two-stage diagnosis test paper with 43 items is developed with the guidance of core concepts of Genetics (high school)
selected by Zhang Yingzhi et al. In terms of the two-stage development diagnosis test, students is required not only to an-
swer a multiple choice questions on specific subject matter (core concepts), but also to give the reasons or some explanation
about their choice. Only both the choice in the 1st stage and the reasons or explanations in the 2nd stage answered correctly
cat get the full scores. Otherwise, the answers get score of zero.

For example, in the Genetics theme, “In the sexual reproduction organism, the genetic information transmission from
parents to offspring is achieved by male and female gametes” is one of its core concepts. Based on this core concept, a
two-tier multiple choice test item is developed as the following.

3. Results and Analysis { Spem
3.1 Parameters about the Parent generation — Primitive germ cell — Fertilized egg —» Offspring generation
Egg
A B C
(1) The above diagram represents the process of generative propagation, the transmit-
ting “bridge” of genes between the parents and their offspring is

A A B.B C.C D. Have no idea

(2) My reason to choose this option is that:

E. During the meiosis, the genetic information transmits from parents to

Measurement Tool

In Rasch measurement
model, the measurement relia-
bility is usually embodied by
these indexes such as standard
error, items and separation
degree of tested objects, items

offspring.
and reliability of tested objects F. Sperl?n arg1d egg transmit the genetic information from the parents to the
(Millar, R., & Hames, V., offspring.
2006). Being analyzed with G. Fertilized egg is the starting point of the life development, transmitting
Rasch measurement model, the genetic information from parents to offspring.
the test paper shows the H. The transmission of genetic information is carried out through meiosis.
standard error, separation de- I. Other reasons

gree and reliability of the tested objects with 0.39, 1.26 and 0.61 respectively, and the standard error, separation degree and
reliability of the items with 0.22, 6.31 and 0.9 respectively. The error of tested objects is relatively large while the separation
degree is relatively small.

The measurement validity can be analyzed from Wright diagram, items-model matching and one-dimensional test
(Millar, R., & Hames, V., 2006).

Wright diagram puts the items and the tested objects on the same measuring scale according to the level of difficulty
and ability, intuitively and visually displaying the corresponding relation between the items and the tested objects and the
distribution of both on the measured variable (Fig. 1)
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From the overall distribution of the items, we can see PERSON — MAP — | TH

that the difficulty degree of 43 items is relatively wide and oore> | <rare> e
basically in homodisperse without suffering the phenomenon I e s: e ooy oo
of “getting together”. The distribution of students’ ability is I U i *I" 5%
relatively ideal with certain dispersion span; students are : 318 4 | si2 528
relatively concentrated in the central part while students in I :r: e
the high and low ends are relatively fewer. However, as for . l s : :;
the tested samples, this test paper appears relatively easy and IT | sa
the ability of most students is higher than the average value : s . s s s
of the item difficulty. As for the items with relatively small | | sm 25
difficulty (such as S17 and S2), most students can correctly _ I 9 ’ :s sm
answer them, so their identification effect is relatively lim- | : s3t
ited. Besides, $19-S38 exist relatively large interval and the Pyl I st s4 55
students in this section have no items to correspond with I 834 B f :ﬂ
them. In the next step, it is proper to reduce the items with m :s 5% :
relatively small difficulty to better test the students with WSI | sz
higher ability. Meanwhile, the tested objects with low level | :
should be increased to make the distribution scope of stu- '~ ##8 ; 519 . [
dents’ ability wider, and which will be identified easily by Ml 510 sS40 57 <less>| <Frequy

e | 526 827 58 EACH "#° 15 2. EACH .7 15 1.

the items with relatively small difficulty. All these further
research will help the researchers to get properly designed  Fig. 1 Wright diagram of Tested objects-items relation of
items that filling relatively large intervals. the test paper on the core concepts of Genetics

As for item-model matching, MNSQ in the overall (Note: each # in the diagram stands for 2 s_tudents, gach
matching index Infit and Outfit is 1 while ZSTD is Oand the ~ S12nds for 1 studentand $ stands for the choice questions.

. e ot Similarly hereafter)
matching condition is ideal (Wei Silin, 2010) . The ZSTD of
S10 and S42 exceeds -2~2 while that of other questions is all in -2~2, which shows that most questions in the test paper can
match the expected model well (Wei Silin, 2010) . In the next step, items S10 and S42 should be modified so as to fit for
Rasch model.

As for the one-dimensional test, the test items lying in the related coefficient of -0.4~0.4 shows they measure the same
structure (Wei Silin, 2010). Items S3, S10, S31 and S35 in this test paper exceed this scope while that of other items lies in
-0.4~0.4, which shows the overwhelming majority of items measure the same psychological traits with one-dimensionality.
Generally, the developed measurement tool is of fine reliability and validity of measurement. According to the results of pre-
liminary survey, delete S2 and S5 and further modify and perfect the items that do not accord with the requirement, formulate
and finish the diagnosis test paper on the core concepts of Genetics, formally test and discuss the students’ understanding of
the core concepts of Genetics.

3.2 High School Students’ Understandings about Genetics
Research result shows that high school students participated in this study understand and master the following five core con-
cepts very well:

® One hereditable character can be decided by one or more genes.

The character of filial generation depends on the combination of dominant and recessive alleles.

DNA is the important hereditary substance.

The separation and free combination of genes in generative propagation make the genotype and phenotype of the
filial generation have various possibilities and it can forecast the inheritable character of filial generation through
this, and

® DNA molecule is the long chain constituted by four kinds of macromolecules (deoxynucleotide) with two reverse

parallel long chains forming double helix structures.

But they cannot thoroughly understand the following core concepts in Genetics:

® DNA molecules make use of template mechanism to copy.

® The gene variation caused by mutation and recombination is the source of evolution.

® Genetic engineering changes the organism by regulating and controlling the genes, and

® The cell differentiation is nearly always because the gene expression model is different but not because the gene it-

self is different.

These concepts may become the challenging content that can arouse students’ interest in thinking and through study in
the teaching process.

The other ten core concepts have no great challenges to the learning of senior high students, which is the condition of
their understanding and cognition, showing if the students are provided with proper learning situation, they can understand the
contents of the ten sides very well.

The man who removes a mountain begins by carrying away small stones.--- William Faulkner
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+  ASE Annual Conference, Jan. 2 — 5, 2013 @ University of Reading, UK
http://www.ase.org.uk/conferences/annual-conference/

+ ASTE 2013International Conference, Jan. 9-12, 2013 @ Charleston, USA
http://theaste.org/meetings/2013conference/

+  AAAS Annual Meetings, Feb. 14-18, 2013 @ Boston, USA

http://www.aaas.org/meetings/future_mtgs/

+  The International Conference New Perspectives in Science Education Second Edition, Mar. 14 — 15, 2013 @ Florence, ltaly

http://www.pixel-online.net/npse2013/

4+  245th ACS National Meeting & Exposition, Apr. 7-11, 2013 @ New Orleans, USA
http://portal.acs.org/portal/acs/corg/content
#+ 2013 NARST Annual International Conference, Apr. 6-9, 2013 @Rio Grande, Puerto Rico

http://www.narst.org/annualconference/2013conference.cfm

+ NSTA 2013 National Conference, Apr. 11-14, 2013 @ San Antonio, USA

http://www.nsta.org/conferences/2013san/

% The 7th World Congress of Environmental Education (WEEC), June 9 -14, 2013 @ Marrakech (Morocco)
http://www.weec2013.org/en/

+  The IHPST biennial Conference, June 19-23, 2013 @Pittsburgh, PA, USA
http://ihpst.net/
+ ASERA Conference 2013, Jul. 2-5, 2013 @Te Papa Tongarewa Wellington, New Zealand

http://www.nzcer.org.nz/asera-2013

+ EASE 2013 Conference. Jul. 4-6, 2013 @ Hong Kong
http://ses.web.ied.edu.hk/ease2013/
+ ESERA Conference 2013, Sept. 2-5 @ Nicosia, Cyprus

http://www.esera2013.org.cy/ngcontent.cfm?a_id=1

4+ ICASE 2013 Borneo. Sep. 29 - Oct. 3, 2013. Kuching City, Sarawak, Malaysia
http://worldste2013.org/conference.html

The beginning is the most important part of the work.--- Plato
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