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The conversationettween Professor Avi Hofstein and me took place in Rehovot, Israel
(at the Weizmann Institute of Science) on March 5th, 2008. The purpose of the
conversation was to elaborate on the past, present, and future of science education
research as well as to jdevinsights for beginning researchers.
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INTRODUCTION had an actual impact on the field of sciedaeation.
His scientific activities conducted over the years witt

Professor Avi Hofstein, who is currently the head mbiny members and students from the chemistry groug
the Department of Science @leiag at the Weizmannare:
Institute of Science in Israel, has been one of the leadinQevelopment of learning materials for both students
science educators in Israel over the last thirty yearsahfisteachers based on our knowledge of how studen
contributions have had a major impact on scietearn and how teacheradk chemistry and science for
education, in general, and on chemistry educatiorallistudents programs.
particular. Throughout his career, Prof. Hofstein has§ Some products of these developments are
employed a unique holistic approach to advancing students' textbooks, teachers' guides, compute
science educatieran approach that integrates activities  assisted instructional materials, indypy

of research, curriculum development, implementation, |aboratory investigations, and dynamic internet
and teacher development. The interplay between gjtes.

of his work. On the one hand, the curriculum jn general and leading chemistry teachers ir
development, implementation, and assessment, as well yarticular,

as professional development programs provided
context for studying authentic questions in comple
envionments that led to findings and insights that
could not have been found in more artificial settings.
On the other hand, his research studies were deemed
valid, and were directly applicable to practice, and th;nls

Research on classroom and laboratory learnin
environments (based on students' perceptions)
on instructional techniques implemented, and on
the ability of the stents to develop inquiry
oriented skills.

Development of learning and teaching strategies

Correspondence to: RachelNdamiak, Ph.D. (pedagogical interventions) with the goal of

Department of Science Teaching, the Weizm varying the classroom learning environment, thus
Science. Rehovot. 76100. Israel ' making chemistry more relevant to the learner,

E i Rachel lok : i and introducing alteative assessment methods
-mail: Rachel. mamlok@weizmann.ac.i to be implemented by the teachers.
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Professor Hofstein's activities have had a huge
impact on science education in Israel. This was dondeR
with great collaborations with colleagues, and student{
within the environment of the Depadnt of Science
Teaching at the Weizmann Institute of Sciefce.
Weizmann Institute of Sciepdecated in Rehovot,
Israel, is one of the tepnking multidisplinary Vi
research institutions in the world and noted for its wide - 2
ranging explorations of the sciences. The Institute S8
consists of more than 2,500 scientists, technicians, an=< %
research students devoted to adventuring into the| =
unknown in the quest to advarsagentific knowledge.
In their labs, located in a beautifully landscaped campugigure 1. One of the Weizmann Institute sights
environment, they share a common vision: to better
understand nature and our place within it
Inquisitiveness is their predominant trait. In the =
Department of Science Teachiegensive research and
development projects take place, aimed at producingi
improved and ufo-date learning materials that =
integrate the use of modern technologies. These
materials are later implemented into the Israeli
education system. @oing work isbased on an
underlying philosophy that considers curriculum
development and implementation, teacheserivice
development, research, and evaluation as an interrelat
and continuous loAgrm activity. Therefore, research
related to all aspects of curhien development and
implementation forms an integral part of the process. Figure 2. Avi Hofstein with colleagues and students
This research includes evaluation of pilot materialsSeptember 2006 at the end of an indqypg laboratory
through classroom research, affective and cognitiveprofessional dexament of teachers at the Weizme
studies, analysis of students' learning difficulties and thénstitute of Science. Standing (from left to right)
effectivenessf specific learning and teaching strategies, Students: Dorit Taitelbaum, lyad Dkidek, and N
as well as improving student cognition. Kipnis. Sitting (from left to right): Rachel Maml

. .. Naaman, Avi Hofstein, and Relly Shore (a cherr

ma:[rﬁ:mc;eﬁgzrtmem IS compos_ed of groups Workln.g N teacher and member of the chemis){try group)(.
, physics, chemistry, computer science,
earth and environmental sciences, life sciences, iaiels. In recent years, the department has been
science and techiogy for juniothigh school. In all involved in EU projects aimed at enhancing science
these areas, there are extensive research e@@ation both at the formal as well as the informal
development projects, aimed at (1) studying sciencei@fyis.
mathematics learning and teaching and theirThe interview with Professor Hofstein will be
development, (2) producing and implementigg/ided into three parts: (1) his academic career, (2) his
improved and ufo-date learnig and teaching materialgontribution to science and chemistry dihrcain
that integrate the use of modern technologies, andidiel, and (3) his future plans.
providing professional development for teachers,
throughout Israel. As mentioned before, researchprof. Hofstein talks about his academic career
studies focus on cognitive, semidtural, and affective
aspects of learningeaching, and learning to teach In 1965 | received my B.Sc. in chemistry and physics
science and mathematics by using various rese@sgh the Hebrew University in Jerusalem, followed later
methodologies: quantitative, qualitative, and mixe¢ a masterds degr efviv i n
methods. University and a Ph.D in Chemistry Teaching from the

Currently, the department runs two national centgygizmann Institute of Science. In 1968, | joined a
for science teachers (physics, and science @odp of teachers and young scientists who established
technologyn junior high school and until recently alsbe Department of Science Teaching at the Weizmann
in chemistry), specializing in developing leadershiftitute of Science. Since then (for almost 40 ylears),
among science teachers and in continuous professig@ been part of the chemistry group within this
development for science teachers using effectiépartment. | carried out my work in the context of
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chemistry teaching and promoted programs ("Scielnmedon, has been continuing for three years. The mai
for All") for advancing scientific literacy among-higgoal of thé collaboration is to design an effective
school students who do not opt to major in eihthe evidencdbased CPD model for key aspects of science
scientific disciplines. One of my central concerns (&aching and learning. The CPD program is being
activities) has been the design of learning environmdet®loped through collaborative research with
and instructional strategies that foster the developnugsgsroom science teachers. It focuses on a specific ¢
of understanding and interest in chemistry. | have betnharactestics and protocols that individuals can use
one of thosewho invetigated extraurricular learning to achieve evidenbased accomplished practice in
environments, and | have advocated the need to brilgence sching. This thregear projednvestigatethe
the gap between formal and informal settings (Hofstedsulting professional development and practice of
& Rosenfeld 1995). Ideas that | have suggestedtaadhers. More specifically, the objectives hisf t
investigated many years ago are now being implemegtsgtam are as follows:
in other educational settings promising means for § |dentify the specific needs and difficulties of
enhancingthe interest in and relevance of science  science teachers and the factors that contribute
studies and for developing scientific literacy (Hofstein & to successful CPD based on the six science
Kempa, 1985; Shwartz, Béri, & Hofstein, 2006; teaching areas.
Hofstein & Kesner, 2007). _ 1 Produce an enhanced CPD model.

Over a period c_)f mprealm 30 years, | have studled_ Design  higlquality materials  for  the
the area of learning in and from science laboratories professional development of science teachers.

(Hofstein & MamlotNaaman, 2007). | published two Y Design associatemiality assurance procedures

reviews (jointly with Prof. Vince Lunetta) often cited o er?able hvsical sc>i/ence teacherps to use th

(Hofstein & Lunetta, 1982; 200@nd other research nhanced 8P¥) model effectivel

papers focusingnothe laboratory as a unique learning enhance _ odel etiec _|ve Y. o

environment, assessment of students' performance il D€velop and implement guidelines and criteria

the laboratory, attitudes towards and interest in the [OF Preparing a teaching portfolicarirework
that teachers can use to demonstrate

science laboratory and the development of niti : o : .
y b o accomplished practice in the various domains.

and metacognitive skills inquirytype laboratories. . .
Thestudies that | carried out in this area with my group! Mentioned theprofessional development of

and graduate students has significantly advanced!&ers and I would like to stress the fact that the

understanding of the learning that takes (and does_s'q&ﬁntific community realizes that With(_)ut the teachers
take) place in these environments. In particulg¥olvenent and the teachers’ ownership, no reform or

together with the chemistry group, | trieddesign a iInnovation could be incorporated into the educational
i heystem. Therefore, | was onettd science educators

format for inquiry labs that can promote th&/ blished i I involvi >
development of inquiry skills such as asking questi}fi €stablished in Israel a system involving a nation:
pd regional center devoted to providingldifg

designing experiments, and improving interpretati onal | ' : h
The challenge has been to develop a format thap'ffessional developmerior science teachers. In

usable by many teachers<aaling)is sustainable, angparticular, in 1995 | es_tablishe_d the _chemistry n_atione
effective (Hofstein, Shore, & Kipnis, 2004). center and have designed innovative strategies fc

Special efforts were directed toward tfagomoting teacher leadership in chemistry. | ran this

development of innovatiadternative portfoliobased Nnational center for more than six geand when |
assessmentsthat are essential for assessing apgcame the head of the chemistry group, Dr. Rache
supporting the development of such compléiis.sk MamlokNaaman from the Chemistry Group replaced
This work, performed collaboratively with Dr. RacHBf- The overriding goal of this center was to develop
MamlokNaaman, was accompanied by extensigdrort of qhemlstry teacHeaders The idea was that
research and development of professional developriféfite leadirgachers would evenlly serve as agents
models. One of the recent models has been R change, namely, they will help in bringing about
"evidenceérased” model developed and studied in"&Crm in chemistry education in Israel (both in its
colaborative project with colleagues from KingfQntent as well as in the way it is taugntely the
college, leading to new insights regarding howPg§290dy This initiative is part of a more
support teachers in introducing stuemttered comprehensive report on refoin science education in
instructional strategies into classrooms (Taitelbalfife! (Tomorrow 98) that provides directions and

MamlokNaaman, Carmeli, & Hofstein, 2008)) Thrfg:tions to be taken in the professional development o
’ ’ ’ : ignce teachers in general, and in the development

Contiruous Professional Research program, conducte§ : ) : _
concomitantly by the Department of Science Teac ership among science teachers, in particular. (F
re details egarding the reform of professional

at the Weizmann Institute of Science and t .
Department of Science Education, Kings Colle§€velopment and about the national center, see fo
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example: Hofstein & Even, 2001). Several programs
aimed at developing leadership among chem
teachers were initiated at the National Center
Chemistry Teachersh& program for leading chemistr
teachers, which was documented in the litera
(Hofstein, Carmi, & Behvi, 2003), was conductec
over a period of two academic years, 450 hours in 1
The program was designed around the following tt
components:
91 Developing teachers' understanding about
current trends of chemistry teaching a
learning, which include both the content and 1
pedagogy of chemistry learning and teaching; . . _
1 Providing the teachers with opportunities Flgurg 3. Prof. Aw Hofstein speaking at a one de
develop personally, professitypaind socially; meeting of chemistry teachers at the Weizmann Inst
1 Developing leadership and the ability to wc In December 2006.
with other chemistry teachers. Center of Chemistry Teachers at the Weizmann
The program was assessed regarding the Chdﬁ@égjte of Science (192602). As | mentioned before,
that the teachers underwent as a result of the leadef8ragdition to my work to improve both the content and
program. The assessment focused on three interreRg@g@gogy of higkchool chemistry, | became involved
vaiables, namely: in the deviepment, implementation, and research
T Developing the teachers' personal beliefs ab@ifed at advancing scientific literacy amongstiigiol

themselves, about teaching chemistry, and atdgents who do not opt to major in any of the

becoming a leader; scientific disciplines (the "Science for All" program).
1 Developing their professional behavior aJ e "Science for A".' program was (_jeveloped as part of
activities in their chemistry classroom: amore comprehensive reform in science education that

. . . ... .. was launched in Israel (Tomorrow 98, 1992). The ke
T Developing _Ieadershlp Sk'”.s and a‘“"?”'th components of this refofm were u’rmommend)ations Y
otr;]er Ichem|_st|r3:1 tealchers in and outside thFéEyardingthe teaching of science famonscience
Ano?ﬁe?o ff)éiZCI%f E;\éigrﬁmem)' h b %riented higtschool students. The various aatiithat
TP }{ears nas been (g o developed to cater to these students were a big
development ofscientific literacy" and in particular,

) . L challenge for me regarding all the curricular
chemistry literacy in higichool students (Shwartzcomponents.

BenZvi & Hofstein, 2006). This work involved a The "Science for All" program consists of a set of

system?tic attempt to defin_e the concept of "chemi§ Xrning (and teaching) modules4@Hhours each), all
I|terag:y as vv_eII as creative approaqh_e_s to QEVﬁ ng an STF&pe structurera content. Each module
learning materials to advance f[he acquisition of I'ter%%ses on a specific scientific topic (Dori & Hofstein,
My work _has been accqmpamed b5_ganng regearch 2000). Some of the modules that were developed in my
on learmg and teaching strategies leading to artment are Energy and the Human BeingZ@en
personally reIevan_t_ study of sclence and 9); Science: An Ea@eveloping Entity (Mamlok,
devel.opme.nt of citizens who master mdependti@bG), and BraimMedicine, and Drugs (Cohen, 2000;
learning skills (Hofstein & Mamlok, 2001). Cohen, BeiZvi, Hofstein, & Rahamimoff, 2004).
Energy and the Human Being tries to clarify some
issues concerning many beliefs and misconceptions
about energy (for more details, see-B&n1999).
L : . Science: an Ev®evelopng Entity was designed to
After finishing my B.Sc. in 1965, | worked as a h@%velop an understanding of the nature of science by

school chemistry teacher until 1970, first in al - historical examples. In this wav. science is
academitype agricultural high school and afterwards 319 pies. Y,

the technical high school of Paliv University, in presented as a continuously developing enterprise of the

which | also served as a deputyl lmeaster. From 1980human mind in the context of the historical

to 1999, parallel to my work at the Weizmann Institlgg\éil,ofﬂrgﬁqugf fé)elgvlim'\ﬁ?sd'rgs;;gfnggo(olz)rdé’gg’
| served as a coordinating inspector for -sigiool ’ ' ' ' ! ' ’

! o C . Medicine, and Drugs focuses on several selected aspects
chemistry; this enabled me to be part of vario . : . .

) . , Oof_brain research and their relationship to human
pedagogical committees that influenced the educaﬂFn

Prof. Hofstein Talks about His Contribution to
Science and Chemistry Educationni Israel

policy in Israel. In aition, | established the Nationa ehavior and emotions. When tgachmg the modules,'the
eachers amxpected to use a wide range of pedagogical
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