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Fig. 1 Development of new learning materials, implementation of those materials and research in the field of biology education, are all dependent on 

each other and build the framework of our work. 

The living cell as a longitudinal axis
Students` difficulties in understanding the microscopic - 

macroscopic relationships within living organisms are addressed 
in a new concept we developed and are implementing to 
teach the topic of the living cell. We suggest to use our newly 
developed learning materials about the living cell as a central 
axis in the teaching program in biology, during the entire 3-year 
period of junior-high school. Our program accompanies all the 
biological topics studied in junior-high school at the microscopic 
level, providing the functional cellular explanations of processes 
studied at the macroscopic level. The program includes: a 
student text book (A Journey to the Living Cell ) which provides 
the very basic concepts and ideas which are required for 
understanding the topic; a computerized learning environment 
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Since biology is the most dynamic research field within the 
natural sciences, the gap between the accumulated knowledge 
in biology, and the knowledge that is taught in schools, rapidly 
increases in time. Our long-term objective is to develop means 
to bridge between the dynamics of biological discoveries and 
high-school biology education. Toward this objective we focus 
our efforts on development and implementation of novel learning 
materials in biology for the junior- and senior-high school level, 
as well as on research which is aimed to study the effectiveness 
of the newly suggested learning strategies. The leading theme 
in all our activities is our attempt to adopt processes used 
by the scientific community to the process by which students 
accumulate and advance their knowledge within the discipline 
of biology. 
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(A Close Look at the Living Cell ) which provides numerous 
dynamic visual aids and explanations adjusted to the junior-high 
school level; and a teacher’s portfolio (in preparation) which 
includes student activities and suggestions of how to incorporate 
the cellular level into each of the biological topics studied at the 
macroscopic level.

Learning biology in an interdisciplinary manner
Our central strategy in developing interdisciplinary learning 

materials, is to harness the knowledge obtained during the 
study of scientific principles in the various disciplines, in order 
to provide the physical and chemical bases of the biological 
processes under study. In learning materials we developed for 
the junior-high school level, topics in physics accompany those 
of biology. For example, basic optical concepts are introduced 
to explain the mechanism of vision (Senses and Sensors ) and 
principles of pressure and pressure differences are used for 
explaining heart function (Transport Systems: The Heart of the 
Matter ). In these learning materials, hands-on technological 
activities are used for demonstrating mechanisms of action in 
analogy to the specific biological systems.

Study through research papers
One of the ways by which we attempt to bridge between the 

dynamics of biological discoveries and the teaching of biology 
in high schools is the usage of scientific research papers for 
a high school biology curriculum (The Secrets of Embryonic 
Development: Study Through Research ). We have focused 
a developmental biology curriculum on four key questions in 
the field which are presented to the students in a format of 
scientific research papers, which were adopted especially for 
the program. Each paper has an internal structure of a scientific 
paper and presents a key question, the means which were 
taken to address this question, the conclusions and the new 
questions which were formulated following the specific research. 
We have organized these four papers around a central axis, 
which presents the basic principles of embryonic development 
and the open questions in the field. We hope this approach 
will stimulate students` scientific and creative thinking about 
experimental approaches in current experimental biology. We 
have also adopted the usage of scientific research papers 
for a biology teachers development program (entitled: Biology 
Teachers Journal-Club ).

Web-based learning
Current strategies, which are employed by molecular biologists, 

include intensive use of bioinformatics-related techniques. We 
have adopted some of these strategies in order to teach high 
school biology majors basic ideas in genetics. For that purpose 
we have developed web-based learning material which includes 
interactive problem-solving activities that are based on the 

human-genome databases and search engines. We recently 
developed another web-based learning environment in 
Immunology (An Adventure in the Immune System ), which 
focuses on the cellular and molecular basis of the normal 
immune response. This environment, which includes animations, 
interactive demos, video clips and forums, enables the students 
to interactively learn while exchanging information with other 
student colleagues, with the teacher, as well as with experts in 
the field (e.g., scientists at the Weizmann Institute).
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