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ABSTRACT

The purpose of the study was to explore the meanings.and
understandinas of school science which a small aroup of arade six
oirls hold, particularly as revealed throuah their experiences of/
hands-on science activities. The methodoloqical framework. was
that” of a case study and specifically involved ethnoqrapﬁic
recording of flassroom description, interviews with study‘
participants. and the writiné of a daily journal.

.A number of themes arose from the.Qiscussion of hands-on
activities which emphdsized how the airls saw these experiences'as
“allowina them to be personally involved in the learnina, be more
autonomous, and-experience school séience as analoaous to everyday
life. Additionally, the qif]s expresséd reserVations about the
applicability of some science curriculum content to their Tives
and when combined with their comments on hands-on activities
" served to highliaht how elementary science is influenced by
various facfors associated with the structure of the schbo].

These factors were discussed in detail and accentuated the web
of interconnections which can potentia11y affectlthe teaching of
elementary school science. h

Finally, the airls suaqested ideas about how school science
could be transformed into an activity that is more characteristic
of human life. They specified the merging of the roles of
; student and teScﬁér, a curriculum which has personal meaning to
their everyday lives. a view of teachers as helpers, and an

inc%eased sense of freedom. The study concluded with

iv



recommendatibhs for further reseﬁrch connected to this topic area.
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L INTRODUCTION

r
“... science 1s a characteristic activity of human life."

Ve - (Bronowski, 1978, p. 104)

%

This sensg of science as a fundamen?al human activity awakens

a recognition of the 1ntermfngl1na between what already exists
naturally in our lives and what we designate as ;éience. Both
science and human existence embody the spirit of 1nqu1sit1;eness.
a longing to know our creation, envirgnment, and future. As we
participate in the dynamics of life and science we egerhally seek,
select between alternatives, search for unity, anticipate outcomes,
and endure error. Science and lifé both involve an exploration
of the world, our Selves, and an attempt to understand the meanings
we uncover. We participate in an endless cycle of wonder,
reflection, and action which is the precursor of a know]edqe we
pursue during every facet q4 human life: "a wisdom to know an to ¢
do what is right as we share and experience the world with other
people. ;; L

If it +s true that science and huﬁan existence are at léast
in some ways mutually inclusive, then perhaps our formal
instructio? in science should be a subsumption of the experience
of 1ife1 Each involves some of the same processes of learning,
and both are thoughtful actions directed toward a future. Buf,
is it reasonable to e&pect our academic, institutional experiences
in science to reflect the richness and diversfty of human

experience? At the conclusion of our formal studies should we be



»
)

) 1eft'with a sense that we have lived life? -Or-, can we only
S, ‘ .

ant1c1pate f]eet1ng moments 1n c]assroom sc1;
a rea] part1c1pat10¥ in learning, an expans1on“of""‘
sjjrr1ngs of.autonomy, and the touch of w1sdom?

Perhaps if we wish to probe these quest1ons of the
i ///:elat1onsh1p between 1nst1tut1ona1 sciencefand 1ife, we pou]d
beg1n by d1rect1nq our gaZe towards the experiences ch1]dren have
in e1ementary schoo] sc1eAc A copcern about the association

between formal science and ch1ldren s lives suggests that we a
) m1ght beg1n by exp1or1ng school: science within the confines of
‘the c1assroom wh11e pay1ng part1cu1ar attention to the words

ch1]dren use to describe the1r ex1stence there. App]e and - K1na

(1™76) advise that "to understand the Jocial reality of schooling

it s necessary to study ¥t in actual classroom settings”ﬂ(p.‘118),

and Sitton an¥ Mehaffy (1978) reasojgghat "the cu]ture.of

, chi]dhood'ih educational settingé cak only be known through the

peﬂgpect1ves of ch11dren (p. 521). Perhaps by speaking to -

ch11dren as they live the exper1ence of schoo] we may ga1n in our

w

understand1ng of how students perceive schoo]usc1ence-and discover

" if it at any.time resembles a characteristic attivity of* buman

v .

-+ life.
Ay

A)' Towhrds{fhis Study - - \ - »

. ot \
In reseahch studies such-as t?)gﬁ the reader is &ften not:
told how the researcherdé persona] history affected the design,

Jocus, d1scuss1on, 1hterpretat1ons, and conc1us1ons of the study.



Both Battensby (1981) and Robinson (1974) have ca]]ed attent1on
to this hiatus in research Iiterature Battersby (1981) argdgs
that each researcher has a unique set of biases and percep¢1ons,
e point which Robinson (1974) uses as the uasis for hisjirgument
that researchers should make their intel]ectual‘stances clear.
Because my personal history, view of children, and~oninions of
1nst1tut1ona]1zed education have most decided]y contr1buted to
the focus, boundaries, 1nterpretat1ons and coné%us1ons of the
present study, I will commence by exam1n1ng 1nc1dents and
exper1ences in my own life which will perhaps eventually provide

additional 1ns1ght into the topic of th1s study

1. Beginping the Way: Perhapsffhis survey shduld start with
my own initial experiences of instjtutionalized scdence. These
formative experiences served asﬁfne foundation for my own view -
of science, %or my eventual cqneer choice, and for the‘concerns
I pursued in;graduate sthool, all of which contributed to the
'questions for this study}/kln this regard,‘ny recollections of
e]ementary school scienée could be descnibed as primordial
eXperiences.predispos%ng me to feelings of contradiction about
the'naturevof schqg{ stience‘and Bronowskf's portrayal of science
astbeing a chardéteristic activity of life,

I cannot recall engaging in hands-on science activities as a

o
/

student in eiementary school. Instead I and the other children
spent our time des1gn1ng t1t1e pages, copy1ng notes from the
board, and sketching p1ctures found in the textbook. E]ementary

: schoo] science was definitely someth1ng which I saw as contro]]ed



4
. directed, and assigned by the teacher as, admitted]y, were: the

| other subjeots. Consequently, stodent participation in making
| the science personal was minimal, and a]though I found the content
interesting it seemed that my role was &at of an outsider.

At that aqe level, I began to discern 1nc1p1ent fee11ngs of
a conflict between school science and the science I 11ved during
my'everyday life. This was disclosed through my.extra-curricular’
activities. .It seemed that the nature hikes, environmental
studies, and sc1ence hobbies of my spare time bore little re1at1on‘
tolthe science allied with school. Although I sensed this gap, I
did not assert my opinion but remained a conscientious student
who would si]entiy carry out all assignments teachers gave me.
This s1]ence was probab]y a result of my socia11zat1on into the
culture of schoo], my persona11ty, and the d1scouragement at home
of extens1ve cr1t1que and reflection-on the status quo

A;,I cont1nued through grade school 1 ma1nta1ned interest in
sc1ence wh11e res1gn1ng myse1f to the apparent fact that school

sc1ence had only a tenuous re]at1onsh1p to everyday science.

| A]thouqh I saw s1m11ar1ty between the science topics I was exposed
to in both s1tuat1ons, it seemed that the process by wh1ch I
' 1earned th1s content was discrepant. «wRather than quest1on this
variance, I reasoned it was just the nature of school and if
science was to be{tauggééwithin a classroom there had to be
restrictfons

My role as a student gave way to that of : teacher upon

completion of my training in e1ementary education. My teacher

education reflected the impact of post-Sputnik science curritﬁ]a
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and phiiosophy, and 1 was gquided to present elementary science
using hands-on, inQuir} oriented methodology. The rationale
behind this epproach to science education seemed more compatable
with Bronowski's visfon of science and 1ife than did my own
experiences in elementary school science. As I tried to implement
. this philosophy by emphasizing a program of concrete activities,
I was able to observe the reactions of my students, and feel the
restrictionsvof working within layers of bureaucracy.

My students welcomed the opportunity to leave fhefr desks
and work on hands-on actieities with a small group of their peers.
Initial hesitation about manipulating unfamiliar materials.would
fade as they gaihed in confidence and expertise; Towards the endt
of the school year they would possess the ability to select a .
topic of perspna] inteﬁest and pursue independent study. I also
preferred the more relaxed atmosphere of the class when I was'not
the lecturer or dispenser of endless infermation. It seemed that
whenfthe children we}e_given the opportunity to be bersona]]y
responsible for their own‘learning, school science took 6n those
characteristics of curiosity, personal pafticipation, enticipation,
and wonder which I suspect are what Brohowski thinks make it a
life experience.

The preceding comments notwithstanding, I did experience
attendant pressures as a science teacher which served to limit
,the‘amount of class time I could devote to hands-on science
©activities. Restricted access to science equipment and materials,
professional responsibiiity to complete curricu]uq guideiines

within the school year, disagreemen} with co]]eégues about



appropriate teaching strategies and noise levels, preparation fo
standardized science achievement tests, and rehearsal of lesson
presentations a]i‘served to afféct the frequency of these
activities. I was aware that my role as a science teacher was to
some degree being defined by the System I’was a part of, and this
recognition furnishéd a source of frustration, sense of restriction,

and a' questioning of my personal efficacy.

2. Finding Mlehestion:, My awareness of a gap between what

school science was and the science that was part of my life, my
silence as a student in elementary school, the recoggjtion in my
university gurricu]um courses of a.humanistic approach to science,
my own observation of my students, and my eiperiences as a science
teacher were elaborated upon in graduate school and underwent a
kind of.synthesis thét gave rise to the questions for this stde.
Although one might think that educational research must suré]y
be domihated?by cén;ern for the experiences children have in
school. my'neadings‘énd discuséions with colleagues showed this
to be an area which has largely been neglected. I could only
locate the occasional resear;h article which spoke about how it
was for the children in our classrooms. This dearth of reéearch
is perhaps related to the methodologies which have historically
dominated educational fesearch, to research priorities that have
been assigned largely to-d@her fopics in education, or sipp1§, to
the personal preferences of researchers for other areas 5%

inquiry. Whatever the combination of reasons, a general concern
.

about children's experiences in school science seemed to be a



tgpic which could perhaps provide insfght info how students
experienc; and Unders;and their involvement in our classrooms..

This concern for the"experie%ce.children have in elementary
science gives rwse to numerousﬁguest1ons How, for example, do™
children speak of various c1assézom acf1v1t1es in science?; Are
they able to state preferencesZ; How do they describe hands-on
act1v1t1es7 What curr1cu1um c&gfé;t do they enjoy?; Do they
experience school sciencé as a characteristic activity of their
life?. -The numberiof questions could be infinite. and the anSwers
perhaps as varied ahdvunique as children themselves. Restri?ting
my attention to the experience children have of hands-on science
activities, however, promises to illuminate a portion of the
elementafy school science experience and also render this study
more manageable, |

Further, some recent research literature has drawn attention
to problems encountered by girls in school sciénce. Factors such
as family background, socioeconomic status, cultural expecfationsﬂ
sexual stereotypes, enroliment patterns, attitudes, textbooks,
’ ?nd teachers have all been explored as influencing the low

participation rate of girls in some hfoh school science courées,

girls being academically outperforméd(;h(science by boys, and an
',underrepresentat1on of women 1n science careers These visible
outcomes are thought by many to have thq1r rdots at; 1east ?n part :

in the elementary school science exper1ence In a §c1ehce ﬁounc11

of Canada report, Who Turns the Wheel?, Janet Ferguson_(1981)

comments that an improvement to the current situation "depends on



our ability to interest girls in science in early elementary
school" (p. 102). The Science Council of Canada Report 36 (1984)
also voiced concern for girls in science and commented that "the
experiencés of girls who study science in Canadian schools have
scarcely been examined" (p. 68). It seemed that a further
narrowing of this study to a group of female elementary students
gtood-the chance of providing an additional perspective on tﬁe
Science Council's comments and would also begin to address the
lack of Canadian research in this area.

The questions for the present study, then, evolved from
personal expérience and interests. Although it could not be
foretold wha£ insight hight be attained, I was hopeful that at
least a nucleus of understanding would formﬁ‘ My initial
question -- What i; fhe experience thilﬂren have of elementary
scfence?--»gaS‘intlusive in that it would require a survey of
the entire experience of schoo]%science for children in an
elementary classroom. Narrowing the question to an exploration
of the meanings of hands-on science activities for a small group
of elementary gir1s'promiséd to inform this concern. Additionally,
given this question and the poiéntial meanings that may emerge,
pérhabs we may further understand Bronowski's (197?) statement
c]éiming’that science is a characteristic activity‘of human 1ife.
Finally, with this choice 6f topics and subsequent modifications
I began my search for an understanding of how a group of girls
might describe their involvement in hands-on science activities.
and what this could tell us about possible connections between

school science and what we call life.



II REVIEW OF RELEVANT LITERATURE
y

A) Past Emphasis

The dominant paradigm in recent science education research
has been an‘empirical—analytica1 paradigm which is an approach to
research borrowed from the‘natural sciences énd focused on the
testing of hypotheSéS., Many reasons have been suggested to explain
why such methodologies have comé tp be seen as appropriate for the
study of human beingé. One argument suggests that by adopting
- natural science methodology we would see an advancement in the
social scienc%s analagous to the achievements of the natﬁra]
sciences. Another is that social science research lacked rigor
and legitimacy and could only be acceptable as valid research if
it emulated the techniqugs and precision ofuthe natural sciences.

This over-use of thé empirical-analytical paradigm has
recently been subject to ériticisms from some reséarchers. Theée
reéearchers havg argued thét this paradigm has Qeen SO narrow in
focus that it does 1itt1é§to add to our understénd&nggbf human
beings, that it is alienatéd from the rea]ities of the ﬁ%agéfﬁomw
and holds isolationist views of individuals in society. This has
_'1ed to some researchers being outspoken in their condemnation of
the [scientifié ﬁethod' and 'positivistic philosophies' as they
have been applied to educational research. Other researchers
havé taken the view that perhaps the empiricaf—ana]ytical
paradigm can add t0'ogr knowledqge of éducation, but that it only

represents part of the picture-and should be complemented with

e

.
\
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qualitative methodoloaies.

Robinson (1974) is critical of the use of the dominant
paradigm when he comments that "the constant search after the
methodology of the natural sciences has produced some sophisticated
and elegant statis;{ca]ytechniques but has done 11ttJe to enhance
man's understanding of man"‘(p. 252). West (1977) states that
the dominant paradigm "fails to take account of the unique nature
of human subjects, who do not respond to 'forces and factors' as
mute and fully determined atoms but as thinking and evaluating
actors” (p. 58). These criticisms of the dominant paradigm and
its natural science methodology are repeated in some research
papers and appear throughout that part of education research which )
cateqorizes itself as human science research.

Lutz and Raméey (1974) provide an interesting argqument
against this kind of reasoning when they suggest that the social
sciences adopted only a selected part of the naturé] science
- methodology and in doinag so, ianored the empirical element of

\
that method:

One of the major problems in the social sciences is that

we have forqotten that most of the laws developed in the

physical sciences were discovered because the operational

phenomenon was noted first in the empirical world. The

theory from which the hypotheses were derived was grounded

in reality. These hypotheses were carefully related to

that grounded theory. In the social sciences we have run

from that investigation of empirical, operational reality,

in an attempt to become 'scientific'. Thus we have omitted

an important and necessary step in the development of

_hypotheses, theory, laws, and of a science. The use of
anthropological field method can re-establish that step
- and move us significantly toward a science applicable to

.Ehe'study and operation of the educational enterprise.
p. 6) '
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But, despite the criticisms, arquments, and defenses that
are proposed, it stands that education research has tended to
janore naturalistic studies in classroom settings with the result
that "all too often our theories are developed in isolated
research settings, and become ;theories' in the worst sense -
irrelevant to everyday life in schools" (West, 1977, p. 62).
Perhaps our understandwnq of the classroom, and how children -

speak of thﬁir experiences in it, can be enhanced by using

ethnoqraph1o methodoqoqy to study the actual situation that they

live on a q§’1y basis. Robinson (1974, p. 263) concludes by

uraing usC&, “br1nq research back to the researched” by observina

c]ass?ooms ng Sharinq our analysis of the events with the

B) Towards Another View in Science Education Research

In-its position in the spectrum of research fields,
science education is certainly susceptible to some
empirical methods. It is also conceivable that the
artistic aspects of science education, especially
instruction, might be better understood if
analytical methods from such fields as literature,
the fine arts, and aesthetics were employed.

) & (Lowery, 1980, p. 276)

In an effort to help us towards a further understanding of
how children are influenced by the classroom contéxt, what
meanings they give to school science, and how they change ovef
time, we need research methodologies wH}ch allow us the
flexibility for this expanded vision of research. Arguﬁents for

the use of new research paradigms in science education have been

presented by Roberts (1982), Waaner (1983), and Lowery (1980).
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Roberts (1982) presents the view that qualitative research
'shou1d be encouraged to share a complementary status with
quantitative methodo]ogy. He arques that "the generation and
deve]bpment of knowledae is a matter of putting a construction
on reality ... reality is interpreted through concepts and
constructs of one sbrt other" (p. 278). When we choose a
methodology to study children in science, we are actually
choosing a set of concepts and constructs through which we hope
to view a part of the phenomenon. But, Qhat we should pause to
consider is whether our over-use of the dominant paradigm has led
us to believe that this is the only way to research a question.

Roberts (1982) uses Pepper's (1942) six world hypotheses
(animism, mysticism, formism, mechanism, contextualism, and
organicism) to describe the many approaches mankind has taken to
interpret the world. He suggests that by emphasizina that power
.15 preéisiOn. educational reseaéch has tended towardé using
formism and mechanism.to the exclusion of contextualism and -
organicism. He sees contektua]ism and organicism as able to
provide us with greater scope by establishing the event to its
context and helping us to see how different factorg form
together into an organic whole. This approach fo children in
spience might allow us to take a step back from current research
to see the patterns and interre]ationships whitch make this
subject part of‘a far greater whb]e.

Wagner (1983) uses the backdrop of Thomas Kuhn's book

W

The Structure of Scientific Revolutions to formulate an arqument

that in science "it is only when a research paradigm fails to

12
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generate new puzzles or to serve adequately as a heuristic for ] o

Y
A

the puzzles which have been formulated does the scientific " "t
community become receptive to a new paradiam" (p. 609). If an
analogy can be drawn to science education research, perhaps the
cbntradictions, limitations, and questions that we see in current
empirical-analytical literature suggest that there are other ways
to explore a problem. In this respect, maybe qualitative
methodologies can be seen as being remedial and not a revolution
aimed at breaking down existing practices.

Lower& (1980) comments :

That science education is still in an early fact gqathering

Stage is evidenced by any review of research and by the

current lack of organized, systematic effort to relate or

follow up possibly significant bits and pieces of

information derived from investigators. (p. 277)
Hg dargues that regardless of the methodology used, we wild not
attain a cohesive body of knowledge without a quiding framework.
In an effort to improve the science education research enterprise
he suggests that we must go through three stages: fact gathering:
natural history; and theory formulation. These three ;%ages will
allow us to propose additional questions that go beyond the asking
of such questions as: "Does a given technique help? or Do
individuals benefit from teaching technique A more than teaching
technique B?" (p. 279). It is hoped that this creation of
frameworks will "cause researchers t: organize facts and éet them
against a rational, holistic system that has educational
importance; 'At the same time, their creafion will serve as a

basis for examining these facts, generating banks of cohesive

information, and developing fresh research methodologies



14

appropriate to the enterprise” (p. 208).

| In. some éurrent science education literature, there seems

tojpe a gradual recoanition that there are many questions which
could benefit from a different methodo1ogica1\approach. These

questions cannot be answered by using 'scientific'-methodﬁ and:
statistical procedures. Instead, we must look to other fields

for methods which would allow us the increased insight and

understanding that wbu]d complement our present knowledqe.

C) Stience Case Studies

Many researchers have attempted to qa%n partial insight intd
how children experience school science. Recently, several
researchers have used the framework of é case study to also look
at the experience qf school science.

Two major case study projects have been carried out by the
" Science Council of Canada and the National Science Foundation.
These provide ethnographic description of a wide variety of
sciénce classrooms. in North America. A third set of case studies
by Kelly (1981) provides excerpts from essays and conversations,
of girib enrolled in sciencé c]agses in Britain. The passages
that she has selected for discussion are meant to illustrate some
of the them;s of the book they are contained in. In addition, she
attempts to present the teachers' point of view of girls’
performance in science by reprinting letters which were sent to
her by practicing science teachers. These qua]itativéfgtudies

will be discussed in more detail in the following sub-sections.



1, Science Council of Canada: In 1984, the Science Council

of Canada published a series of case studies of science teaching
at each of three broad division levels.

The majority of the case studies tended to focus on the
observation of classroom events and on interviews with teachers.
Teachers were encouraged to discuss their ideas of science
education and teaching, and to talk of their personal experiences
and frustrations in coping with the .dilemmas they face on a daily
basis. This case §tudy‘emphasis provides the reader with a
feeling for science as seén through the eyes of the teacher.

Through;ut these case studies, however, there are scattered
conversations and comments froﬁ the students. The only
researcher who discussed these comments at any 1eng£h however, was
Pierre-Leon Trempe (1984). Trempe talked with students who were
in their senior years of high school and asked quest‘bns as to
what they were doing and why. The theme of alienation emerged

from the analysis of his interviews and observations, and he went

. on to discuss this theme in detail.

&

2. National Science Foundation: In 1978, the National "
Science Foundation in the United States sponsored fhe publication
of ; §eries of case studies in sciénce education which were
co-dirgctéd by Robert Stake and Jack Easley. These case studies
were car;i;d out durinq the 1976-77 school term and attempted to
portray conditions in K-12 science classrooms. fThese case
studies emphasized comments from teachers, science‘coordinators.

parents, and superintendents. Observations of classrooms, an

15
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ana]ys1s of a quest1onna1re, and some student d1alogue re]at1ng ]
to JOb prospects, curr1cu1um and op1n1ons on schoo1 science were (

a]sb included in the report.

o

3. Kelly: In her book called The Missing Half: Girls and

/ N
Science Education, Kelly devotes two chapters to presenting the

'
X

viewpoints of students and teachers.whg are involved in science

. /
education. —
3

2

_After placing an'advertisement in several British education -
n wsTetters, Kelly reggiVed a number of reSpohses from schoolqirls
‘;?o were wii]ihg to comment'pn,theirlexperieﬁces of science‘
eduéatioﬁ She cautiens that the selections she
qﬂla,

country, but were ratber se]ected for th- var1ety of views

hose to reprint
/
choo1q1x] op1n1on in the

are not a random1zed representat1

presented Kelly comments that the essays should be read "as

b

',1]1um1nat1ng and comp]ement1ng the more r1qorous stud1es (p 232).

Ke]]y attempts to- identify some of the themes emerg1ng from
the schoo]g1r1 essays. These themes are. girls may be isolated °
and ignored'¥n’some spience‘claSSes; science is‘a boyfs subject;
some.gir1s HEye to fﬁght to enro}1°in science; science may have

tjmetab]ing_conf]icts with other subject areas; and parents and

peers can influence choice of science in school. - After giving

4

"quotes frbmtessays-ta support her thematic ana]ysis she then

deta1ls a conversatwon between two g1r]s who are enrolled in a .
physics c]ass at school. During the conversation, the- g1r1s

) _ .
discuss the fact that they feel uncomfortable in c]ass;due to the

sexism that dominates c]ass}Bom interactions, They feel that the

‘ot
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classroom c1imate not only embarrasses them, but‘serves to
undermine their confidence in tHat subject areg{

‘Kelly then deals with the viewpoints of teachers who
submifted letters on why they feel many girls underachieve in {
science_and suggestions as to what can be done about it. These
teachers frequently refer to differences in intellectual style

between boys and girls along with a variéty of_educationa] and

éBcia] factors.
2 33
D) Research on Hands-On Activities

Except for the occasionél comments about hands-on activities

~ that students outlined in the previbus]y mentioned case studies, :

the majority of the research in this area is of a quantitative
nature. These.research studies use questionnaires, tests, and'a
variety of survey jnstruments to focus on student performance,
attitudes, and the program‘effectivenesﬁ of activity—centered e
classrooms. . : o . |

S$vera1 stﬁdies have examined the amount and variety of
teacher intervention in teachér structured and student structured
'activify—centergd classrooms. 5SHymansky.(1978) énd Shymansky
and Penick (1981) observed that when studentsvare exposed to
highly non-directive teachér behaviors where they are allowed to
pursue their own ideas and evaluate their own resu]ts, the
ch%lpreh showed increased curiosity, ehhanced positive attitudes,
remain on-task, and exhibit more independence. The researchers
summarize that

: if teachers wish to minimize disruptive behavior, reduce
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copyind, hand-waving, and general unpredictability,

the conclusion seems clear - reduce the teacher's classroom

control over directions and evaluation by giving students

more responsibility for their own learning. (Shymansky &

Penick, 1981, p. 421) o .

Shymansky, .Kyle and Alport (1982) conducted a survey on the
effectiveness of activity-centered versus traditional science
programs. They_fOUnd that students in activity science progréms
consistently outperforhed those in traditional classrooms on
every criterion measured. Gains in achievement, attitudes,
process skills, related skills, creativity, and Piagetian tasks
were observed in students enrolled in activity programs.
Bredderman (1982) also discussed the influence of an activity
program and agreed that children benefited from enrollment in
these classrooms. He concluded:

With the use of activity-based science prodrams teachers

can expect substantially improved performance in science

process and creativity; modestly increased performance on
tests of perception, logic, language development, science
content and math; modestly improved attitude toward

science and science class; and pronounced benefits for

disadvantaged students, less or none for advantaged

students. (p. 41)

Other studies have attempted to focus on children's .
attitudes toward science as a result of being exposed to a
hands-on activity program. Jaus (1977) administered a
questionnaire4to children in grades three and four and found that
hands-on activité:;\improve their attitudes toward science and -
perhaps assist in positive attitudes toward school. Johnson,
Ryan, and Schroeder (1974) attempted to ascertain the attitudes

of grade six students toward school‘science'and found that

children “whoyintérabted with concrete materials (batteries.,



bulbs, wire) to answer questions developed significantly moré
positive attitudes than ... students studying similar subject
matter from a textbook" (p. 55). Johnson.(197gD and Johnson
and Johnson (1974) examined the cooperative environment of
hands-on science c]assrooms and found that in contrdst to the
competiti&e format usually associated withﬁschoo1, children
preferred this atmosphere.. They speculated that subsequent
bositive attitudes toward sch001 may in part be due to the
opportunity to work with other studéhts in theée cooperative

surroundings.

E) The Present Study -

The researchers involved in éase studies of scfence
eduéation in Canada, the United States, and Great Britain raise
many questions about how children experience school science.
Additionally, other researchers have focused on hands-on science
activities and have attemptgd to comment on program effectiveness
and children's reaction to:enro11ment in activity-centered
c]assroops. - |

“A third group of studies which draw attentionuln the

experience of girls in science wéré»briefly commented upon in

the firstbchapter of the present study. These empirigé] gna]ytica]
research studies have been particular]y va]uéb]e“in identifying
factors which‘re1ate to the experience of girls in science, and
have beén most helpful in clarifying the questions that were |

asked by the researchers. However, the methodological and

19
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philosophical frqmeworks which these résearchers used are quite
different from what is'intenged in the present study. First,
these empirica]-analyticé] studies inevitably are focused on é
comparison between boys and qirls. There is Befhaps a]feady
reason eﬁough to be]iéve that the experiénces of girls is in
some times and p]a;es, and to some degree, different from that of
boys.' At any r&ie, in this ftudy I wish to come to a better
understandfng of the expe;ience of girls. Seéond]y, the
empirical-analytical mode tends to see children as isolated from‘
their, environment. The assumption is made .that if we can
identify causes, then cdmpensatory means for correcting

: deficienciés can be instigated. Instead, I see children as
embedded in their world, and as people with whom understanding
can be mutually interpreted and shared. Because these differences
limit the degree to whjch the studies referred to can inform my
own, I will not discuss them in detail. Insteadﬁ I will be |
Tisting thesé studies in the Bibliography section éf tﬁis-study
and recommend them as another pérspeztiye into children and

" science.

The questions to be addressed in the present study are those
\\;gyhich'dea1 with the personal experiences of girls and with’fﬁe

, ﬁkanings they give to school science, particularly as revealed
through.their experiences of hands-on science activities. My
wonder of how it is for children in science classrooms suggésts
the use}ofiqualitative methodologies which will allow me to '
'observe.and interview a small group of girls as they live this

experience. These methods will be contained within the flexible

Es
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framework of a case study. Stake.(1978) comments that the aim

of 'a case study is "understandina, extension of experience, and

i)
increase of conviction in that which is known ..." (p. 6). If
this is to be th’gcase, then the situational-interpretive study
of the kind that I am proposing seems most appropriate for the

study of my questions. ¢

21



I1] RESEARCH DESIGN

A) Nhat is a Case Study?

A‘case study involves the use of qualitative research methods
to tell the story of a fooused situation. Stake and Easley (1978)
state that

The case study is a study of a bounded system,
emphasizing the unity and wholeness of that system,
but confining the attention to those aspects that
?re re]e;ant to the research problem at the time.
(p. C:31

The present study involved the bounded system of a grade six
classroom during the times when science was being tauaht. I
focused the majority of my attention on six girls who served as
my key informants. This research cannot be considered to be an
ethnography because of the short time span of the study, althouah
I did use ethnographic methods to assist me in describing the
case.

So what is being studied is the case. The case is

something deemed worthy of close watch. It has

character, it has totality, it has boundaries ....

It is a complex, dynamic system, something to be

thought of as an existing entity, even when simple

descriptions are being made of it. The case study

tells a story abgut a bounded system, (Stake &
Easley, 1978, p. C:30)

7

1. Participant Observer: My stance as the researcher in

this case study was one of a participant observer. Various
definitions have been suggested for this term, but most of them
center'around the idea of going to a setting, participating to

some degree in the 1ife of the people, and observing their

22



actions and conversations.

Agar (1980) states that participant observation "suggests
that you are directly involved in commﬁnity 1ife, observing and
talking with people as you learn from them their view of reality"
(p. 114). Spradley (1980) seems to echo Agar's definitibn when
ﬁ;?éﬁﬁmenfs fhat ”fhe pafticipant observer comes to a social
situation with two purposeS: (1) to engage in activities
appropriate to‘the situation and (2) to observe the activities,
ééople, and physical aspects of ;he situation" (p. 54).

Robinson (1974) quotes Denzin (1970) who suggests that
“participant observation involves the collection and analysis of
documents, interviewing people with different perspectives,
particularly those with 'key' information, as well as direct
participation in the activities of the group" (p. 259). Ahola
and Lucas (1981) usegBecger and Geer's (1969) definition which
also speaks of participaiion in the daily 1ife of the people,
~ "observing things that happen, 1istening‘to what is said, and
’questioniﬁg people, over some length of time" (p. 322).

Clearly, these definitions have é common thread running
through them. They all speak of going to a séttinq&énd engaqing
in activities that would allow the reseakchef to gain an ‘
understanding of how life is for the”péop]é in that situétjon.
But, there also seems to be a question about,the degree of n
participation that-the researcher may be invoTved.in. - Sometimes
a researcher may téke part in all facets of a community in an

attempt to experience the life of the people as closely as

23



possible. In other studies, a researcher may be a more passive
participant and rely more on journal notes and interviews with
key'infﬁfmants. |

For this study, I observed science lessons while seated at
the back of the classroom. When the students were directed to
leave their deéks for group work or to come to the front of the
cTass to observe a teacher pemonstration, I would also Teave my
seat and go with them. 1 did not actually do the science
activities but, rather, would stand close to a group and take
written notes of what I obsgrved. Dgrinq filmstrips and teacher
1ectures:.1 would listen to what was being said and record
students' comments and movements as they took place. I wés also
given some documents to look at such as tests, worksheets, and
aétivity handouts. However, the majority of .my data came‘from
“interviewing six of the girls in the classroom. In this way,
my case Study was narrowed down to describing how the science
class was for thémfand my role as a participant observer keyed

on their activities, ‘lives, and comm;nts.

2. Interviewing: the rationale for interviewing thé qirls
was based”bh“fﬁéigﬂeé that we can iearn how pedp1e think about
thekﬁorld by atfgnding to how they speak of it. Such interviews
are based on the assumption that people are able to . )

describe their own life-world, their opinions and
acts, in their own words. In contrast to the
multiple-choice questionnaires with questions and
answers already formulated by experts, the interview
makes it possible for the subjects to organize their
own descriptions, emphasizing what they .themselves
find important. (Kvale, 1984, p. 173)

24



Kvale (1984) has identified twelve main aspects of the
interview situation. A qualitative interview {is:

1) centered on the interviewee's 1ife-world: 2) seeks

to understand the meaning of phenomena in his [or her]

1ife-world; it is 3) qualitative, 4) descriptive, and

5) specific: it is 6) presuppositionless; it is

7) focused on certain themés; it is open for 8) ambiguities,

“and 9) changes; it depends upon the 10) sensitivity of

the interviewer; it takes place in 11) an interpersonal

interaction, and it may be 12) a positive experience.

(p. 174) ' .

In this study, I focused on how girls.spoke about elementary
science and specifically about hands-on experiencé. The initial
interviews contained open-ended questions such as, What is it
like to be a student in your science class? Can anyone tell of
“some exngriences you had in science this year that stood out in
your mind? and What does school science mean.to you?. The
questions resulted in the girfs speaking of the meanings and
nature of science in their lives. From their words I was able
to focus on themes that I discussed with them in subsequent
~interviews. ' *

When Kvale (1984) speaks of being presuppositionless, he
does not mean that the interviewer has to attain a state where
she brings nothing to the interview but a blank mind. Instead,
he means that we should not come with ready-made categories and
schemes of interpretations but, rather, a curiosity and
sensitivity to any new and unexpected phenomena that may be
spoken of. The interviewer should be "critical to his [or her ]
own presuppositions'and hypotheses during the interview. Here

presuppositionlessness thus also implies for the interviewer a

critical consciousness of his [or her ] own presuppositions"”

25
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(p. 176) .

Du#ing the interviews, I found that I had to change and
expand my prior thoughts on how children experience and describe
school science. When 1 mentioned my ideas fo the girls, they

would also speak of how their reflections on the interviews

meant that science was no longer the same to them as it was
before. In traditional research methodologies, an "observation ’ »
should, in principle, be able to be repeated at a later point of

time" (Kvale, 1984: p. 177). However, in thjs study it was not

possible to attain total intra-subjectively reproducible data'in

this sense. Instead of compromising the reliability of the study,

this spoke of the dominant human element. Kvale (1984) reasons

that "the interviewee cannot repeat the meanings he started with

in his first interview, because he has during that interview

obtained a new insight in, an increased consciousness of, the

theme in focus for the interview" (p. 177). Inevitably, the

Huhan element and the contradictions and potential for change

that we all carry within us prevent us from some traditional

description of reliability.

3. Validity, Reliability, and Generalizability: The last

point abbve notwithstanding, validity and reliability were
established in the ongoing process of the investigation as I
constantly obserVed, interpreted, and checked the accuracy of my
\impregsions with the parficipants. This resulted in an accurate
description’of the situation followed by my interpretations. The

readers, too, are allowed to participate in the determination of



validity "“to the extent that the observations cover some matters
that‘they the readers are already familiar with" (Stake &
Eas]g&, 1978, p. C:27). Through the use of direct quotes, and
the qirls' confirmation of interpretations, I have tried to
present a reliable and valid reflection of school science as the
girls experienced it.

This perspective of reliability and validity is in contrasg
to that used }n empirical-analytical studies. In those
investigations, "reliability refers to the extent to WRkich studies
can be replicated" (LeCompte & Goetz, 1982, p. BSyT‘QZJalidity,

on the other hand, concerns the meaning and meaningfulness of the

data collected and instrumentation employed" (Patton, 1975, p. 35).

It should not be concluded therefbre, that these studies are of
marginal benefit to educational research: "human behavior is
never static, [ and ] no study can be replicated exactly, regardless
of the methods and designs employed" (LeCompte & Goetz, 1982,

p. 35). Patton (1975) claims that the result is that the
"alternative paradigm emphasizes validity" (p. 18). Benson (1984)
argues that an alternate definition of re]iagflity should be ﬁsed
in which it is "understood to mean that desc}fptions and
intérpretations accurately‘and consistently reflect the situations
as the participants experience thgm" (p. 10). 1In this way. there
is.a blending of reliability and validity so that each acts
synergistically on the other. For thfs study, Benson's alternate
definition of reliability is most approp}iate. ’

~
Therefore, validity and reliability are achieved through the
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data collection and analytical techniqdes that are employed in
this study. »By going to the natural setting, and not a‘contrived
one, by using informant interviewing which is less abstract than
an instrument, and by involving the participants in the
interpretations I made, I was able to present a description and
interpretetion of the situation that allows me, the'girls, and the
reader to participate in the determination of §%udy validity and

reliability.

The small number of girls in this study l1imits generalizability

in the traditional sen;e. Instead, generalizability depends on the
degree to which the reader can relate to what is described. reméve
it from context, andhinterpret'it in terms of his or her own life
experiences. Stake and Easley (1978) speak of the naturalistic
generalizability of their case studies.

We looked for a kind of generalizability based on

deep understanding of phenomena which increases one's o
opportunity to recognize similarity and analogy.
Each case study depends on this kind of generality.
It depends on extending the reader's existing
apprehension of experience through new vicarious
experience. The general then is a very personal
general. (p. C:26)

‘In this way, if student comments, and discussion of themes can be

4

translated to the reader's situation and result in an extension
of understanding, then generalization has taken place. The'vélug
to edutators of this kind of generalizability is that as readers,
they are part of the decision making process and will be able to
make a personal judgment about its utility. This is in contrast
to empifica1—aﬁa1ytica1 studies where value is expressed in

statistical terms and the reader is excluded from the hidden

+
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subjective&~decisions which also underlie such studies.

B) Field Experience Format

v

An important field consideration was the amount of time'which

is allotted to science in the Alberta Elementary Science Curriculum

Guide. At the grade six level, 100 minutes per week is
recommended. The classroom in which this case Study was undertaken
’scheduled science during the following two class periods:

Tuesdayy 10:30 a.m. - 11:30 a.m.

Wednesday: 11:30 a.m. - 12 noon

This meant that I would be doing my classroom observations
and interviews in the condensed time period of two consecutive
days each week. The advantage was thét once these two days were
over, 1 then had a significant amount of time to transcribe my
audio tapes and reflect upon the 1nterv%ews. One disadvantage
was that it seemed 1ike a rushed experience and | had doubts as to (
w;ether I could record all that I saw and heard. /

In total, I observed 360 minutes of science legsons over the
period of March 15 through May 6, 1985. During those weeks I
carried out three group interviews with the gitls, twenty two
individual interviews, Sixteen va]iaated ;ntervieW,interpretations,
and ane teacher interview (see Appendix | for'deiai]éd time
scnedule) .

To get a qgeneral feeling for the classroom and to provide
me ‘withe the time to do a description of the classroom, I sat in on

the language arts period that preceded the science class on

o 3
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Tuesday, Apri1 2.'*This account provided insight into the

physical restrictions of teaching'a'hands-on'activity'proqram,'

forms of control over student behavior, and general class ,f}f'

i

organization
| Dur1ng the f1e1d experience, the following procedural

\act1v1t1es and twme 11ne weére foT]owed

r
e

1. Ethnographic Recording of Classroom Description,

Observations, Lesson Material énd InteractiOns: This fook the

form of written fie]d’notes in my dai]y journal. These dafa
prov1ded a valuab]e source of 1nformat1on about the science
1esson verba] 1nteract1ons, and c]assroom events Th1s material
was'incorooraced into the interviews as | sought~c]arification_
from the girls as to how they nady'sgenf the interactions I
recdrded. It also provided a besgjfdr my,interView with the

" teacher.

B v o ’ - : v
2. Group Interviews with the Girls: I began by audio taping

two grouo interviews During the first interview I spent time in

the adm1n1strat1ve tasks of exp1a1n1ng the procedures of the study.

'“.answer1nq quest1ons as to how the girls were chosen, and outlining

various ethical concerns, This interview contained sc1ence 7
‘questions of a yery oenerai nature in the hope that I would be abl
-tovget ah»overall perspectiye of how‘science_was for them.

The second interview explored some of the comments that they.
had made .on the previous occasion. when'comoined with my classroo
observations,vthese group interviews provided;the starting point

for the individual interviews.

e

m
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A final'gfoub interview was held on April 30 in which we

discussed thé eventual write-up, and the gir]sf reaction to

partiqibating, and explored some general hypotheses I had

fidentified from the completed transcripts, .

3. Individual Intergiews with the Girls: Each girl was
interviewed three or four times on an individual basis. Each

interview was approximately twenty minutes lona and was based

upon their reaction to the science lesson beihg’taught, generé]b

opinions about science, and the clarification of previous comments

they had made (see Appendix 2).

.

4. Validation of Int \giew In;efpretatidns; After each

individual interview, with the exception of}thosé in the final
week, I transcribed my audio tapes and attempted to do an
interprg;ation of'the commentary .{ see- Appendix 3).‘ ,

Th;s 1hterpretation was then given to the girls during.their

next interview period and they were encouraged to make ary

T e

changes that would rénqer it an accurate reflection of their .« .-
. , ' L4

experiences in-ahd meanings of school science. Although I tried
to inc1Udé jnferences, andAana]ysiS'éf the interview transcripts
in these interpretations, they turned out to berlitt1e more than
interview. summaries. It wasAdiffiCU1t‘to knowvhow to avoid this.

Eventually, I came to the concTusiqn that iﬁterpretations can

best be made only when one has begdn to understand the classroom ‘

' overall, and to feel a degree of familiarity for the classroom
~and participants. As a result, these ear]y interpretationsvwere

of marginal benefit to the final ana]ys%s.’

L
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5. Daily Journal of my Personal Opinions and Introspections:

This wagwritten in the same notebook as my observations of the
classroom and inc]uded reactiond to informants, classroom

observations, and the emotions I experienced during my research.

‘1t proved to be a valuable source of information, and some of my

comments are included verbatim in this study (see Appendix 4).

6. Teacher Ihterview: [ interviewed the teacheh at the end
of h; study on May 6, 1985. The rationa]é for this timing was
that 1 wanted to observe the classroom experiences as they
happened without constant]y trying to interpret them accord1n0
to what the teacher may have previously out11ned to me.

‘ Dur1nq this interview T%1nqu1red about his v1ews on,
elementary science in the curr1cu1um, h1s teaching strategies}
and his reaction to this study. A transcript of the interview
is included in Appendix 5, ' |

Also, the teacher read.an early draft of this study and was

given the opportunity to react to its contents.
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IV RESEARCH SETTING

' | L g
‘The decision *to explore my questions by using a case studyd
framework necessitated identifying a specific bounded system Jnd

group of girls to which I could direct my attention.

A) Choosing the Classroom

An application prov1d1ng a description of this research

project was directed to. the Sc1ence Supervisor of an A]berta |
school system. This app11cat1on form asked the Supervisor to
recommend a "more or less ‘'typical' grade six classroom in which@f
.science is taught regularly.” |

'"Typical' is a somewhét ambiguous term which‘is open to
perhaps as mahy meanings as there are people. Quite likely, the
Science Supervisor's idea of 'typfca]' isn't precisely my idéhi
of 'typical’', if 1ndeed ‘typical' even exists in the world of
elementary science c1assrooms G1ven the results of the Sc1ence
Council of Canada report, ohe must,wonder if a"tyglga1'
elementary c]assropm is one in which science is taﬁ&%t at all.
How‘, the ext(ent to which the classroom that is'“chosén is
~'typical’. should allow me to reasonably assume that some of /
what [ see may a]éo be happening invother classrooms.

I requested a grade six level classroom for this study for
three reasons. Gradé six students generally have a larger
: vgcabu]ary and are more verbaliy articulate wh%ch would be

helpful in interviewing. As well, grade six students have had

more experience in elementary school science and thus are 1likely
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to have a wider perspective énd more broadly based dpinions than
youngerkchildren, Fina]iy, research literature seems to indicate
fhatg in géneral, girls experiehce a dec1jné in positive attitudes
toward science as they near adolescence. Exploring how it is for |
gir]s as they approach junior.hiéh might help us to understand

v

what is h&ppening here.

B) Chooﬁing the Participants

On Friday, March 15 1 h;d my first meeting with Mr. B, the
classroom teacher who agreéd to participate in this study. The
purpose of this meeting was to introduce myself, inform Him of
the nature of this study, and choose the participants. Durina
our discussion, ‘I gave Mr. B a copy of my thesis'prop05a1, the
request form that had been sent to the s;hoo]ijstem, and the
permission letter that was to be distributed to the airls (see
Abpendix‘B). I reviewed the research design with him and
outlined the student interviews, classroom observation,
validation procedures, and provision for teacher input. I also
‘encoﬁraged him to feel free to add any input to the study and
even to pfovide written comments to be included in the study;

After I finished my exb1anation\of the study, ;Eﬂgroceeded
to choose six girls from Mr. B's homeroom who were §erbai1y
articulate and who encompassed a range of academic ability.

Mr. B however, didn't have girls who were‘low in ability and we
endeq\up choosing six gir1§ who had average to above average
capabilities as judged by Mr.. B. The pseudonyms thaf the qfr]s

chose for themselves were Jenny, Melissa, Jane, Alison, Liona.
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and Sandy. A1l of the girls were eleven years old when the st%ﬁy
began, except for Liona who was twelve,

This initja1'meeting with the teacher, and my subsequent
selection of and introduction to the girls, provided 1mpoftéﬁt
insiéﬁts into their personalities, and how they see the world,
ahd exposed a siqnifiéant stuqy theme. Before continuing on to
outline the setting of this study, I will recount the;e

important first moments.

1. MWe're Going to be in a Book?: After his selection of
potential participants, Mr. B gave me a Brief tour of the school
before he was summoned back to his class whep the afternoon bell
rang.

. 1 drifted back along the hall as the children came
in from the playground. Mr. B spoke to his class for
a few minutes and asked the girls to go to the \
classroom door. Liona was absent, so I took the other
five with me to one of the phys-ed offices to talk.

As we walked down the hall they asked me if I was the
nurse. When | assured them that I wasn't, they were
quite relieved as they had recently been giver some
needles and they didn't want any more.

Later in the course of this study, Alison spoke of this
initial selection with the following words: |

Well, when we first came here, I don't usually get
called, I don't get picked for stuff much. And like.
so lots of us kids, the girls, we thought, we were in
trouble ’cause when we get in trouble the principal
calls you out to talk to you. And we were«kind of
scared. And then we saw you and we thought that you
don't get in trouble with you, you don't work in our
school, so we thought this was a special project or
something.

We walked down the haT] together and went into a deserted

physical-education office. I introduced myself as a student
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researcher from unﬁversity and explained that I was interested in
learning how grade six girls experienced science in school and
what they had to say about it. It was difficult to explain what
a thesis was so I used the analogy of a long essay or book. This
: brought on great excitement and comments from the girls.

"You mean we're going to be in a book?"

"Wow, I've never been in a book before!"

"I can just see my name in a book!"

’ Once they had‘calmed down, I explained how participants in
human’rgsearch were always protected through the use of substitute
names. This would give them privacy and anonymity when the study
was read by other interested parties. There was some
disappointment when I announced that quideline.

During the first group interview, Jenny again brought up the
subject of substitute names. |
*11. Jenny: When you write this, like you know how you're
" not going to use our names? Why? Like, I
don't mind if you use my name.

.12, Int.: It's just to aive you privacy. - Whenever we

' do research from the university they give us

a big book called a book of ethics which is
to do with rules on how to treat people. And

when you go out to interview people they say
that one of the rules is to giye people

: privacy.
| ‘ .

13. Jenny: Yah, well, I don't mind if you use my name.

. A
* I promised the girls thatlI would give them a copy of the S

study when. it was comp}eted ih August. THey replied
enthusiastically. I then informed the girls that I would be tape
recording a series of interviews in which I would ask them about

*refers to line number from interview transcript
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the experiences‘they have in school science. One girl asked me
if I would be quéstioning them about their whole year of work

in science”and I replied that although there might be some
general questions, it wou]d'mostly be about what fﬁey were taking
right now. As soon as I uttered that statement'the girls
chorused, "Oh no, it's e]ectrici;y!“ They groaned, puf their
hands over their mouths and 1ook;d upwards. -

| My immediate reaction to this was that it was an example of
how girls feel alienated from science topics which are not
biological. 'Iﬁ‘has been suggested in some research literature
that areas of physics and chemistfy have a masculine imaqél For
example, if a girl e]ectsT;o téke a scignce éourse in high school,
she is most likely t6 choose biology (British Co]umbia'Sciénce
Assessment, 1978; National Assessment of Educational Progress,
1970, 1977, 1978). Also, Erickson and Erickson (1984) reported
that in the British Columbia Science Assessment of 1978, sex
related achievement differences in bioloay were very small, but.
the difference increased as they moved from chemistry to |
- earth/space science to physics. | ’

I felt as if | had come across my first insight into how
chj]dren, and perhaps girls especially, felt about science.
Maybe fhese girls felt they could not idéntify with this gcience
topic because of stereotypes attached to it. But, when I
discussed this vignétte with the girls duging the initial

interviews, I learned they each had their own interpretation

that did not necessarily agree with mine.



59, Int.: .Do you know why?

60. Melissa: Well, at the beginning of the chapter, well,
it was kind of boring. And then when we
started doing experiments, it aot more
interesting.

61. Int.: So you grpaned‘because you thought I would
be asking you boring questions on electricity?

62. Melissa: Well, we thought you would be asking us

questions and we'd feel bad if we answered
boring answers. '

15, Int.:, ... Do you know why everyone aroaned once
they said, 'Electricity?’ ‘

16. Alison: Well, because most people don't like science.

» Science isn't one of their better marks. And
1ike most people don't 1ike science. Sometimes
they think science is boring.

17. Int.: Did you groan, can you remember?

18. Alison: I don't think-I did. I always liked science.

These two conversations combined to uncover one of the
underlying themes that ran through this study. It was obvious.
from these comments that each gir] wag interpreting the world
around her in a uniquef;ay. An action that I had interpreted as
an unanimous rejection of electricity as a topic in sciencé was
not that way at all. Instead, Melissa had relafed my éBmment
to her desire to please, and Ali;on to academic attainment sin
'that subject area. I decided to be more cautious and seek
c]ari?iéation from the girls abouf apparent connections to related

research literature. . ,
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C) The Setting

Evergreen School® is 1otated in a large western Canadian city.
It is surrounded on four §ides.by low- income and middle class
housing. The school contains kindergarten through frade six with
approximately 400-450 students in attenddnce. Eighteen classes
are in operation and tﬁesg are located iq.a combination of
attached portables and main building classrooms.

The Division One classrooms_are clustered in a qFoup of
portables in the ;outhwest corner of the school. They are
carpeted, cdﬁnected to a main hallway and appear well built and
bright._ Coats hang in the hallway and there is an air of
organization and industry. The school gymnasium is located to
the north of these poftab]es.

The southeast wing of the school has a main hallway with
another'cluster of portables joining onto it which apparently
. were "hauled back from the dump and attached to the school."
They are smaller than the Division One portables and the outside
1ight clearly shines under the emergency exit doors of each
classroom. During the winter it is possible to get a cold wind
blowing under the door and when the furnaces turn on to warm the
children, "the floor shakes."

The main building is comprised of more classrooms, the
staffroom, and assorted offices. M;. B's classroom is located in
this area as is the othér grade six classroom. He has twenty four
students in higghomeroom of which apbroximate]y 25% are from

single parent homes,
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A row of shelves runs along the east side of the room. Piled
on top of these shelves are an assortment of sports bags and
knapsacks. These belong to the students and are stored on the
shelves because the school contains no lockers. A small winddw
is located above a porfion of the shelves and is bordered by a
box of crosswé]k signs and be]t;. The shelves are used for
storing textbooks and various instructional materials.

The teacher's desk is in the northeast corner of the room
facing the backs of the students. Located next to this desk is
a free-standing shelf unit and an Apple Il Computer. The children
take turns usina the computer by following ; checklist of their

names which is written on a side chalkboard.

The walls are covered by an assortment of posters and displays.

One bulletin board contains a birthday chart with the children's
names printed on it. It is printed in French and has the title

Le Mois et les Sdisons. A variety of student-made collages are

lined up on the wall above the she]veé. They are thematic in
nature and contain the phrases: A friend is ...; or A parent

is ... . Another bulletin board has an arithmetic skills chart
and a two-sided sign saying 'Ouiet' on one side and 'Ouiet Talk'
on the other. During the course of this study. the teacher was
observed to use this sign to indicate to the children the
prgferred noise level of the c]az;room. A third bulletin board

contains the Problem of the Week and a fourth, a display on how

to salve math problems. A free-standinq chalkboard summarizing

homework in each subject area 1eans:§§ain§t the front wall.

" -
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Mr. B's classroom gives the general impression of being
bright, due to the yellow walls, white panelled 6:311nq. and
fluorescent lighting. But there is also a sense of crowding.

The slobed desks, crowded shelves, lack of plumbing, and restricted
space could all serve to influence the amount of activity that

could be encouraged, éspecia]]y in a science program.

D) The Teachers

Mr. B alternates teaching science every other week with a
science facilitator named Mrs. T. The school administration
requested Mrs. T's services at the beginning of the school year

when they began a new science textbook series (Addison-Wesley

Science) .

1. Mr. B: This teacher trained at university to be a
secondary English teacher. Because he took the secondary route,
he did not study any elementary curriculum and instruction
courses. However, he did take a first year bioloay and chemistry
course at university before switching his major to English. He
is now in his fourteenth year of teaching.

Mr. B likes science as a subject area and spends some time
outside of school reading science books, and carrying out nature
studies at home with his son. He also intends to visit some of
tne science-related centers which are located in the city area.

Mr. B has mixed feelings about teaching elementary science.
Although he enjoys the science content and sees tﬁépva1ue of an

inguiry approach, he finds that the preparation for class
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activities can be overwhelming. The collecting of materials for
science class and the need for practicing the activity ahead of
time impinge on an already fL]] day. Also, an activity approach
" to science necessitates a class athosphere where children can
work and speak with each other. Mr. B feels, that for most ,
teachers, these noisier types of classroom activities are
disconcerting as it gives the teacher the feeling that the class
is out of contro1. However, Mr. B has found that if he gives his
class a chance to do some hands-on science activities, it is
easier to get them to do their desk work because they have had
a break from it.

| Mr. B speaks enthusiastically of the help that has been
provided by the science facilitator. She has been invaluable in
providing a role model of teachina strategies in addigﬁon to

giving him practical sugaestions as to how to group children and

set up activities,

2. Mrs. T:  This teacher is a science facilitator with
the local school board. At Evergreen School she assists at the
grade four and six levels.

At the beginning of the school year, Mr. B was provided with
a set of lesson plans th;h,coincided with the Addison-Wesley
Science textbook series. Mrs. T completes one of these lessons
with the class and duripg the following week, Mr. B must do the
follow-up. In this wéy, thex are tied to a strict time schedule
as they cover the prepared lesson plans.

When Mrs. T arrives for science class she brinas a box full



R
of science materials with her. These m;terials have been collected
the previous Fri&ay at the schoo;,district's teachjng centér.
Mrs. T must then carry. these materials from school to schoﬁi as
she-assists teachers throuqhout the system. ' R )
Mr. B feels that his students are very receptive to the kind :
vof science lessons that Mrs. T presents. Not only do they enjoy
the activities that she encourages, but Mr. B thxnks that it is
positive experience for the students to-interact w1th a variety

$ap v
gh

of teachers. | f’ﬁ
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The sex of the science teacher is a top1c which hds been

discussed in some recent research literature as being 1nf1€snt1al E
. ;
upon how girls view science as a subject area in school.? Because

s -

these airls had science teachers of both sexes, I felt it was -

important to question whether this made a difference for them.

3. It's Just the Way They Operate: When I questioned the '
T ‘m A 3

girls about whether the sex of the teacher made any difference to

them they all answered negatively and then proceeded to detai]‘

what really mattered. tJ T '
. . e
. q M H g i
It's just the way t

40. Jane: operate, the way -~ - 7 ..
they explain it, and the#Way they ask questions
> and stuff like that, that really makes a
- difference.
32. Jpnny: ... Well, it's the person's personality.
34. ~Jenny: It's just how they help you along and how

they act, you know.
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| 58

54.

34.

26.

48,

Sandy:

Sandy:

Sandy:

Melissa:

A]json:

Liona:
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. But, I don't think there's really a
difference.

.

it depends more on what they know and

'vhhat their teaching is than whether they're

a guy or a girl.

Well, I don't really find a difference, but
I Tike it better when they actually let you
take part ... But, [ when ] someone in our
class, a fellow student, is doing something,
it ‘makes. a difference. . It's more what you
get to do rather than who, the teacher fis.

/ w
A

No, it doesn't matter ’cause .l1ike, ‘lots, the
men know as much as the ladies do sometimes.

Well. there isn't much difference ... There's
not much difference. Except the men are ;
sometimes a little stricter.

[What is important is ] that you understand

"what they are talking about and you can see

the problems in it and it can help decide
what you want to be. ‘

For- the girls, teaching strategies, amount of student

part1c1pat1on, teacher persona11ty, and the ab111ty of the

teacher to present the sc1ence material took precedence over

the sex of the teacher

In research 1§;erature the 1nf1uence @f fema]e role mode1s

in science is at best controvers1a1 Some researchers suggest

that an apparent 1ack.of female role models influences girls to

avoid sgience classes and careers (Button & Brown, 1980). Other

researcherststate that gir]s_do not do ahy better with female

teachers or where a larger proportion of science students are
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female (§§11y, 1981). Hageman and Gladding (1983) tendzko
. Strédd]éwthese two extremes when they state that "whereas rolé’
models may not encourage children Fg cqnsidér an occupation,
they do make explorations ?ossibleq (Pa 284). '

C]early, there is a wide range of opinions on the inf]uénce
of ro]e models. Perhaps it suggests that it depehds on the actuai
person who is providipg thevrole.model; or that there are other
‘fattors which influence gi}1s that méy outweigh the sex of the
science teacher. The grade sixvgirls in this study: however,
wefe unanimous in their feeling that other factors were more:

important than their science teacher‘s‘sex.

. b



V. EXPERIENCING SCHOOL SCIENCE: HANDS-ON SCIENCE ACTIVITIES

The different science activities which transpired in the
classroom and the percentage of time accorded to each areﬁpdtlined
in Table 1. This chapter will focus on,the girls' experience of
handgeon activities which aee'defined as those'which involve the
children in the manipulation ofnCOnceete learning materia]s;'
This may entail using science equipment such as microscopee,
constructing apparatus such as model turbines, or manipulatina
materiais such as doorbells and dry cells for the,pureeée of
demonstratingutextbook lessons. v |

My priof 1ife experiences in presenting this kind of a
science ‘proaram predisposed me to the opinion that this is one of
the kinds of science act1v1ty that most resembles life. It sedms
that during these times students are able to beo1n to wonder,
enthusiastically participate, and become respons1ble for the1rw)
Yearning. Thﬁs cycle of wonder, action, and reflection perngp;

para]]e]s our fundamenta] relationship w1th the world

to 1nteract with a quest1on which persona]]y captﬂ

kare 1nterna11y mot1vated to pursue an answer ané i]lmentf

In .elementary science this cycle may be 1nterrupte eb numerqus
exterégl forees,;put perhaps hands-gp activities provide an ' e
environment wheréﬁﬁe can most closely approach a similarity |
between school sc1ence and everyday life. 1 Qisﬁ to approach
this supposition sens1t1ve to comments from the n1rls which may
support or.eontrad1ct it, in an effort to discern whether the

3

girls are also drawn to this interconnection between hands-on
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Table 1

Science Activities Expressed as a Percent of Total Time

/
{l , Approximate % of
Type of Science Activity . Total Science Time
<
Teacher Directed Activities 50

-asking review questions, overhead
questions, filmstrip questions

-teacher demonstration

_teacher reading from text,
. giving directions

»—teacher showing a film

-students read from text, class
discussion '

DeSk Work and Vritten Exercises 30

-doing worksheets, text questions,
teacher generated questions

-marking worksheets,;ﬁéestions
-drawing diagrams o

Qcopying notes

| 0o A | a
Hands-0n “Student Activities v ' 10

st

-working on hands-on activities
in groups or individually ‘g
Exams : o 10

-unit exams

alhg teacher estimates that when the entire year is taken into
consideration, this cateaory of activities involves about 20%

of science class time. i\“/

~
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- activities and how they live their lives.

As the gi#ls elaborated on their experiences of hands-on
activities, it became apparent thatha1thou§h each was a unique '
individual, théy nevertheless held some shared meanings of school
science. These mutual themes became the headingsvl have used in
the following pages; when combined with discrete‘conments, they
provide the framework for a dfséussion about how the girls

experience hands-on activities.

A) Active Participation

During the interviews the girls were unanimous in their
) )

approval of handgCOn'science activities.

57. Melissa: a 1 find it interesting because you do
,h? 1ots of different things. ;
e :
‘ 75. Sandy: 1 think it's fun and interesting because

jt's fun to use all those neat things.

73. Sahdy: ... it's fun to do stuff ...

This endorsement of hands—on'activities suggests that the
girls' enthusiasm {5 an outgrowth of the opportunity to actively
participate in the learning. But, what is it about thié ‘doina’',
this active participation; that brings about such affinity? Could
it be that concrete manipulation stimulates a sense of wonder about
thinqé, or 1s‘it simply a respite from more sedengtary pprSuits?

Does it make science learning easier and more enjoyable, or is it
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Jjust time that may be perceived as wasted? Perhaps a detailed
exploration of the themes which emerged from the girls comments
‘about énjoying hands-on activities.wijl he]p us to understand
their experience.
'The preference to participate was recounted by the girls in
several of theif comments.
77. Jane: ... I'd rather look at 1t‘myse1f and find

out what it does without a teacher actually
having to tell me.

78. Alison: I like to do the experiment myself ... rather
than see the teacher do it.

55. Sandy: ... I like it better when they acfua11y let
. you take part.

4

'
Althouah their enrollment in school, physical presence in the

classroom, and completion of daily assignments might already suqaest
participation, it séems that for the qgirls this much is only
marainal in nature. In their words; participation requires an ¢
active involvement which extends beyond watching and Tistening.

For these girls, participation involves a state of

.

indépendence where they experience the activity first-hand.:~No'
Tonger is it being dempnstrated or exp]ained’by the teécher, but
the learning is taken onto themselves and possessed by them alone.
They become pérsonally responsible for the outcome aﬁd must depend
on their own creativity to complete the activity and gain

understanding. But, how can such an independent search be described
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as participation? Perhaps in these statements the girls are not
explicitly referring to participating with people, but with the
learning. This participation with ideas is seen as a personal
undertaking and in‘that §ense, something they would rather achieve
on their own. '

Norkng ihdependen?]y maj seem unusua] in that it sounds more
difficult when compared with watching a teacher and being provided
with the answer. Why bother qoinq through the challenge and -
perhaps frustrafion of hands-on activities, when listening to’the
instructor or reading a textbook seems less effort? Perhaps one
explanation lies in the intellectual thrill associated with active
participatioh. a sense of conquest and‘conf{dence that can only
be gained through acceptjna a personal chaT]enqe wrestling with
| dilemma, mak1nq cho%ces, and experiencing accomp11shment Perhaps .
other teach1nq strateo1ﬁi short circuit this pOtent1a1 Area of
pleasure with the fesurt that ch11dren enthusiastically welcome
opportun1t1es they_see as a]]owynq for this delight.

Additionally, Donaldson (1978) may provide’paréial
eiplanation when she emphasizes éhat our relationship to the world
as a whole is one of active participation. "We do not just sit and
wait fof the wor]d_to impinge on us. wétlry actively to 1nterpret
it, ﬁo make sense of it. We grapple with it, we conStrye.it
intellectually, we rehresent it to ourselves” (p. 67). Perhaps
it is iﬁherent within us to reach out and participate with the
world we share. Anyone who has observed yound children during the

first few years of life will attest to the compulsion from within



which seems to drfve children to explore every facet of the -
environment’whether the parents want them to or not. wﬁen the
girls are in sciencé class, it seems only néturé] that they would
wént to re-live the sense of independence andvsuccess of this
primary mode of'1earning about the wérlduthat pefhaps resides
within us throughbuf life. ‘ ‘

Other authors have elaborated on the importance of active
participation in 1eardinq and 1)nkéd it to an essential communion
human beings share with this planet. Bronowski (1978) sugfests
"we. must grasp that we are all a part of the world we observe"
(p. 102). Capra (1985) addé "we can never speak abodt nature |
without, at the same time, speaking about ourselves” (p. 87).
Maybe these comments can extend our understanding of the girls
preference for active participation. Perhaps participafion is
fundamental not only to 1earnind abou;.fﬁé world an providing a
foundation for "wonderful ideas" (Duckworﬁh, 1974, p. 265), but
also describe§ our inevitdb]é stance in the world. We are not
isolated entities but.define the world through our'interconnection
and relationship with it. We do not stand alone but are
constantly reaching out to other things in our search for personal
meaning. Maybe when the girls state preferences f0r¢active
personal participation in school science, they are a]luaing to
this essential human participation with the world that underijes
1ife itself. -Through this participation we discover both' the
world and our Selves while journeying towards becbmiﬁq more fully
human. | |

As the girls described their experiedces with hands-on
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activities, they outlined a number of factors which perhaps
d%sc]ose their personal understanding of participation. These
Were: taking their own time; thinking 1in their own way;
socializing; communfcatjng; predicting; and gaining cbnfidence.
Maybe these factors suggest that the girls see participation as
an opportunity to direct their own learning and pursue science

\
in a personal way, a way that mirrors the pursujt of knowledge

in their everyday lives.

1. You Take Your Own Time:

81. Int.: How come [ this lesson ] was one of your
favorites?

82. Liona: ... the other experiments, the teacher
always does. it for us. And now, we did it

all by purse1ves.

86. Liona: ... When you do it, you take your own time.

108. Jenny: 1'd rather have a lot ﬁore time and get it

right than just havina-a bit of time.

- It seems 1r6nic that theﬁqir]s speak of taking their own

time when, in fact. the 1engfh of the science period is dictated

by the class timetable. Perhaps one interpretation lies in the

idea that school time is less obtrusive during hands-on‘activities.

Instead of doing tasks wjthin a shorter time frame where a teacher

méy p]éy a proﬁ%nent'ro1e; they are giver the entire science

perjqd, or a good portidn of it, and instructed to complete the

activity within that class. This may give the students a

perception of flexibility within the larger time frame. to use
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time according to a pace which sui£s their personal skill and
understanding level.

Lippitz (1983) uses Langeveld's conception of time to further
explore this experience.

For Langeveld, time is not primarily a cognitive structure,

but rather a structure of the lifeworld. Time is embedded

in experiences and lived experiences in such a manner that

it is not explicitly recognized as such. Children as well

' as adults live in and with it. Time runs through their

biography and ‘orders their communal living. (p. 175)
Perhaps as the girls partjcipéte in hands-on actiyities they
experience personal lived-time insféad of imposed clock-time.
During 1ivéd—timé, they encounter a different flow of time, and
a personal duration which they discern as their own. This
lived-time does not follow regimented clock-time but ebbs and
flows during different 1ife experiences. Encounters with
lived-time are ref]ecfed in comments we may make during enjoyable
éxperiencés such as 'time just flew by' or during periods of
boredom when 'time craw]s'i‘ Although both experiences might have
been of equal length as measured by clock-time, we have
experienced them differently according to our own lTived-time.
Perhaps this realifation of lived-time is what the girls mean
when they speak of takiﬁq thefr"own time" during hands;on
activities. "

Further, during our time in school and everyday life. we
must live within time‘festrictions. deadlines, and the ultimate
Timitation of our life span. This strain between imposed

clock-time and lived-time creates a tension of time. We are

constantly faced with tryina.to order our personal flow of time
' \
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to the larger imposed time structure. Within this frame of
imposed time fhere are moments when we talk about 'taking our
timg' or 'needina more time', and frequently we speak of the
importance of learning at our own rate. Perhaps these experiences
suggest the tension of time that we all feel during life, and
maybe when the qirls are participating in hands-on activities

this tension fades to the background and they are able to proceed

at some personal pace characteristic of their lived-time.

2. In Your Own Way: Implicit within the girls' comments on

active participation and time is the idea that when aranted.

increased independence, they are able to personalize the learnina- .

TN
and possibly enhance their understanding. EA\
32. Liona: ... the teacher always does [ the experiments ]

for us. And now, we did it all by ourselves.

Yoy

39. Jenny: ... it helps to figure it out for yourself ...
You can think about it in your own way.

.. to be able to do it on your own I think
you understand it more because you can figure
out the way you want ... there shouldn't be
one single way to have to do it ... everyone
has their own way of doing things.

37. Jenny:

'

Although the textbook proaram introduces the activity, suqgests
materials, and discusses bossib]e outcomes, the qirls speak of
taking this instfuction and understanding and discharaing it in
their own way. Perhaps these observations are intercoqpected with

the previous discussion on active participation and lived-time.



Maybe hands-on activities allow active participation with the
learning according to some personal sense of lived-time, and with
this inevi}able inclusion of themselves, they further employ a
personal sense-making which individualizes the 1earnfnq. Al though
the framework of the activity is supplied from an external source,
they appropriate that information and persona]izé‘it in some
unique way. .

Later on in the study, S;ﬁdy referred to this personal
sense-making which,(in hér opinion, each student experiences
regardless of whetﬁé? or not they are participating in hands-on
activities.

196. Sandy: Like, the way we get our homework done and

stuff. We don't always want to do it the way

[the textbook or teacher ]says. We've qot
our own way of doing it.

These stirrings of autonomy seem predominately connected

to * .'=-on activities although Sandy suggests this personal
ser - making extends to and possibly permeates other school
‘ s '
activities. Perhaps stuyd Tﬁhq-lways learn in their own way, but
g = :

they feel it is encouragedﬂh&gﬂven‘1gqitimacy during participation

in hands-on activities. This may suqgest that true individualization

of learning is not done by teachers wielding a plethora of lesson
plans, scope and sequence charts, and standardized achievement
tests, but by the child making the learhing her own through active
participafion, experiencing the personal freedom of lived-time,

N

and confident of the propriety of personal sehse—making.

»

N
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3. You Get to Commun1cate Previous‘quotations have

suggested that active part1c1pation is enthusiastlcally endorsed
by the qirls because they get to exper1ence a state of
independence where they participate with the learning by
themselves. But, th1$ participation with Tearning does not
necessarily preclude a ;o]itary existence devoid of contact with
other human beings. Instead, the girls saw persohal
_part1c15at1on w1th the 1earn1nq as an experience that could be
enhanced through socia1ization with thejr peers.
36. Sandy: It Wai fun because you got to get up from
your desk and move around and you cou\d '
socialize with your friends while you 're

pouring the water and the other one 's
holding the turbine.

47. ‘Int.: ... Not only is it fun, but you also get to ..
| 48. Jane: Communicate.
49. Int.; : ... with your friends a bit?
50. Jangf (nods”yes)
A; | .
45. | dgnqu Jwe. 1 1ike the ones we can do on our own but

. 'we still have spmeone to ask questions with.
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that it does not mean a retreat from the world. Instead, the

qirls welcome the opportunity not only to creatively qrapple with

problems, but to seek out others who would lend support.

encouragement, assistance,mand illumination. Perhaps the qirls

see hands-on activities as an opportunity not only to participate -

actively in the world, but also with it, cooperating and sharing
with-others. |

These quotations may also suggest a connection between
communication, socialization, and learning. Sund and Bybee
(1973) recoqnizedAthis Tink and stressed that "Piaget believes

social interaction is an important aspect of learning and thus

'should be pursued for a considerable amount of time in elementary

school" (p. 63). Furthermore, Bruner (1971) observed the value
of this socialization and commented: ‘

A community is a powerful force for effective learning.
Students, when encouraged, are tremendously helpful to
each other. They are like a cell, a revolutionary cell.
It is the cell in which mutual learning and instruction
can occur, a unit within a classroom with its own sense
of compassion and responsibility for its members. (p. 21)

But, what is it about communjcating with others, and the

sharing of experiences which the’3 g”s*%ee as enhancing their

enjoyment and perhaps learning, during active pérticipation?
Whitney (1983), st&ﬁying the lives of a qroup of children in an
elementary social studies classroom, pefhaps offers an analoay
to hands-on experiences when he discusses his students' - |
preference for role-playing. "When role-playing was introduced
in social studies it was eagerly accepted bécause it had always

been a nart of their own time. Their play constantly involved
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p]ay1ng parts’ “and this extens1on into the school curr1cu1wnf//
was just a bon%sy . 181) Perhaps the girls have preferences‘
for conmun1cat1on mutua] helping, and sharing with others because
it has a]ways been part of their 11ves outside of school. Maybe T
as younq children they experienced the cha]lenqe of d1scover1nq |
the world on their own, but also sought out parents and other
dhi]dren for quidance\and advice. Inevitably, we seem to he
socia1 animals. Our'human ability to speak a language and express

our thoughts on]y add" to our soc1a1 character and motivate us

' towards greater 1nteract1on with others The freedom to explore,

: part1c1pate, and commun1cate 1s a way of 11v1no in the world that

.

feels 11ke dlome.

hea

Th1s interaction, part1c1pat1on, conmun1cat1on ‘and social
Carh

haracter of human 1ife seems to para]]el the nature of sc1ence
act1v1ty. Nadeau'and Desaute]s (1984) state that "science is

preeminengly a social activity" (p. 39). Equa]Ty,>“scientific

“activity is not carried out in isolation" (p. 39). And Thomas

'(1?74) suggests that "there is nothing so socia],‘so communal,

~

$0 interdependent [as science] " (p, 118). Therefore, perhaps

when the gwr]s speak of thexr preference for soc1a11z1nq they

are not only speak1ng of an extens1on of . the1r everyday 11ves

1nto sc1ence, but are descr1b1ng how sc1ence may be characteﬁ%§t1c

of how they natura]]y 11ve 11fe ‘Both involve an active

’reach1no out to the wor]d ‘an. exert1on toward persona]

sense-making, and mutual association with others. Bronowsk1

"(1978) reasons that "human life is social Tife, and there is no

science which is not in some part a social science® (p. 99).



Perheps hends-on activftf!@ provide an environment which encourages
this humah vision of science, a vision which illuminates its

social eharacter, subjectivity, and interconnectedness with the
world. Through hands-on activities and the partfcipation they
encourage, the girls perhaps 1ntu1t1ve]y ‘experience a com1ng

”-gether of science and 1&fe ' | . .

]

4. You Get to Predict: -Prior to completing some hands—oh

/

, - ,
activities, the girls may be encouraged by the teacher to advance
. ' . . } R
a prediction about the outcome. They commented that this
enhances the interest level of the activity and cha11enges them
to be.creatﬁve1y involved in the learning: o

28. Jane: ..and I think that's pretty neat because

you try and think of what's going to happen~
before it happens

58. Alison: ' ... and it's prettykinteresting when you're .
' not sure about stuff. _

i3

16. Sandy:  Well, I ghink it's kind of fun ... you go
‘ - /" 'Well, maybe it's this' and then you quess,
and [ soon Jyou know ...

But what is it about decliaring in advance, or foretelling on
the basis of observation or experience, which results in the s
girls describing it as 'neat', 'interesting', and 'fun'? Maybe
one reason is the intellectual challenge and pleasure which was &
previous]V'discussed as interconnected with the qir]s'”preference

for act1ve part1c1pat1on Another poss1b111ty is that 1ife itself

is a]ways d1rected toward ‘a future In our everyday 11fe we

AT
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constantly anticipate the future an¥ try to p]an our 11ves

accordingly. We pred1ct soc1a], eéonom1c and po11t1ca1 trends

o

and attempt to make decisions about career, family, and f1nances

Perhaps when this characteristic of human life is incorporated :

into the school science program, the girls are drawn to it )

-

*because it 1s;simi1ar fd an activity that is already part of

their lives. They already anticipate weekend activities, summer

bl

-

holidays, future careers, and eventual success in life.

3

Therefore, to make,a prediction about the outcome ofia science

“activity. parallels something with which they are already

familiar, .
Dona]dson (1978) concurs that involvement with the uor]d
enables us to "build up ... a kind of system of inner _.‘ |
representat1ons, the value, of wh1ch is to heip us toggyi1c1pate
events and be ready to deal w1th them" (p. 67). \Penhaps by
taking part in hands-dn aCtivities, the gi?]s begin to‘Qpnstruct
their own rea]fty in a personal way which allows them to g
subseouent1v extend'this information “to otnerA11fe situatipns

and make pred1ct10ns about future events.

Add1t10na11y, perhaps predlct1ons revea] the tentat1ve nature

‘of both science and 1ife. MWe can bn]yimake the best decisions

poss1b1e based upon past exper1ences and subsequent observat1ons

‘There are -no. guarantees that we will a]ways be r1qht and successful.

Life and sc1ence present a cha]]enge to our creat1v1ty, ability
to adapt, and wisdom to accept outcomes, regard\ess of whether

they were correctly ant1c1pated Perhaps encouraq1nq pred1ct1on

By
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in §cience class not only parallels a characterisﬁic §Et$&jty'of
science, but is constitutive of life itself and théﬁ.
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tentativeness with which we.all walk upon this earth. .. A

5. It Feels Kind of Neat: Melissa spoke of how persistence

with hands-on activities géve her an “increased sense of
confidence and personal delight. ' B v .
| L
24. Melissa: ... sometimes you don't rea]]y understand: 'what
‘ ’ . they're asking you to do ... But, then when 1,

do get it, it feels kind of neat to see |
different things and stuff.

28. Melissa: Well, when we do experiments ... and I do {fif'
: okay, and it turns out good, then I'm happy.

o
Imp]fcit within these comménts is the acceptance‘of those
times in hands-on activities when m{stakes are made and when the
gir]s must‘énduré error. ' At these times, the agirls have to
reth1nk the activity, se]ect an alternate method, and try again.
Th1s process of pers1st1ng until we succeed is a necessary part
| of sc1ence and life. To quit and forsake the problem does not
result in the gaintgf,know]edgg we seek.‘ Although we can often - d;,
1ea§n from failure itse]f and 'neqative' results, it is the . : i
' compu]s1on to recover from our defeats, creat1vely try again,
and persist towards néQ&learn1nq which makes thws exper1ence
characteristic of scmence and 1nherent to 11fe
Donaldson {1978) a]so sees pers1stence and the endurwng of

‘ o
error as intrinsic-to P1fe. "Education should aim to encourage

the readiness to come to grips with incongruity and even to seek’



Wy
it out in a positive fashion, enjoying challenge. Equally, it
should aim to discourage defense and withdrawal" (p. 118). By
- experiencing moments in school when we are perplexed or have
failed, the recognition of our error, selection of}a]ternativé
'strétegies, andﬁeventUal success leave us in a sfronﬁer position.
Donaldson (1978) reasons that. as long as we be]feve we are always
right, there is no hope of inner change.

The sense of accomplishment which develops from persistence
aﬁd success seems to be identified wifh hands—oh activities. The
girls experience a personal satisfaction and increased confidence
in themselves that they don't readily identify with othef'science

activities. When the girls are personally involved in and

respon§Qb1e for the 1earning, they see subsequent achievement as -

also their own. Instead of relying on external rewards such as
marks or aporoval. they experience intrinsic satisfaction with
personal victory and enhanced iompetency[

v

B) Implications for Understanding

As we see in the preceding discussion, the girls indicated
that when they have the t1me and freedom to act1ve1y participate.
- work at their own ra&e >1earn in the1r own way, commun1cate
predict, and grow in confidence, their understand1ng of science
is heightened. Perhaps this suggests éﬁgt understand1ng is
proportional to the degree to which they can personally

participate in the curriculum. Further, thé processes of learning

and experiences of 1ife that the girls associate with §cien¢e
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seem similar to those used by all human beings to explore the
world in which we inevitably pa;ticipate. Through acting‘?pon
our environment we are able to expand our horizons, feel ;nvo]ved,'
and increase our knowledge of ourap]ace within creation.

The giﬁis were unanimous that hands-on science activities

increased their understanding of the lesson,..
‘ N ";‘) ’ i ..' .
45. Jenny: I understood it more befause of all the
experiments ... Experimﬁﬂtsgéxplain it more
and you can understandﬁix,better.

)

4

75. ‘Sandy: ... you learn a lot when *you do it.
22. Alison: ... With more equipmént, ypu Tearn more.
26. Liona: ... if there's some parts of the experiment
’ [the teacher Jcan't explain, you could just p
see it. : : )

C]ear]y) personal participation and access to §cjence materials
~were seen as key to enhancing learning and understanding.
Heffernan (1973) also recognized how qnderstanding is linked to
‘experience when he commented that'what a child learns “debends

- upon[ her ]experience, because'experience i; the basis of all
learning. A child cén learn to know and do only what [ she ] has
access to through_experienceﬁ (p. 232). Sund and.Bybee (1973)

~ concur by using P%agetian iearning theory»to declare that
"involvement is the key to intellectual devé]opmént; and for

the elementary child this includes direct physical manipulation

of objects" (p.‘63). Alison recogriized this bond and wished it

63



o ' ‘
v ’ :

it

could be maximized throudﬁ ,ncreased student participation.

61. Alison: ... So how will we ever know how to do it if
: they don't give us a chance?

With this apparent emphasis on the relationship between doinq
and learning, it seems almost contradictory that the girls should
speak of their personal academic achievement in science despite
the fact that hands-on activities are not the dominant teaching

strategqy in the classroom.

9. Jenny: ... there's not many that I don't understand.

v

14. Sandy: I mostly understand what's going on.

Several -suggestions can be advanced to explain this seemina

contradiction. Perhaps the girls are able to.learn from other '

sCience‘teaching strategies, but in contrast they feel learning

is personally enhanced or-easier to recall when encountered in

a concrete way. Or, maybe their academic proficiency enables

them to quickly undefstand schooT science to some deqree
regardless of presenta}ion%: In addition;'two of the qirls spoke“
of how they perceived 1eaﬁningfin §6ighce and affinity for that
subject as,being 1igked to academ?c atta%nhent.} - }

Y
o

98. Jenny: ... 1 learned more ... Like, I qot better
' grades. o .
16. Alison: ... most people don't like science. Science

isn't one of their better mark§*

64
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Maybe these qirls feel they ‘mosg]y’understand' because their
science report card marks are A's and B's. Perhaps students
reason they must have understood the concepts because they have

‘the mark to show for it. Maybe this equating of marks with

[y

understanding is what Jane implied in the following comment. .

28. Jane: ....1f you get it right you sort of think.
'Oh, I'm doing good in this subject', so
I keep going. .

© ¢

It does not, however, seem clear what the airls mean by

Tearning and understanding. Maybe each student defines these

viords in her own way depending on her personal jnterpretation,
and previous exposure. Learning might mean memorization and
requrgitation, or the gaining of visible skills, or it might
mean a deep sense of personal understanding, or the ability to
creatively interpret and reapp]y information to néve] situations.
Or, maybe students are not confident they evén understand what
understand means and resort to depending on external sources
such as exams and teachers to indicate if they have learned

the science lesson. Trempe (1984) grgueé: .

For students the word 'leéarn' has a very vague basic meaning,
and is essentially intellectual (in that it does not really
express a fully conscious experience). It serves as a
justification that sounds good, and echoes what students

have heard their teachers say many times over. It is not
? reaso? for action grounded in personal experience.

p. 249 g

" Perhaps teachers do take a narrow view of learning and
understanding which our students infer from our comments and
opinions, eventually to adopt as their own.

During the previous discussion on participation, one



recurring theme was the opportunity these activities presented
fdr the qirls to bring themselves into the learning. * Maybe this
suggests that learning involves not only numerical achievement,
but also the extent to which it becomes personally meaningful.
Bybee (1981) concludes:
) .

We usually eguate learning with retention of know]edq nd

subsequent change in behavior. While this view is accurate,

it presents only part of the picture. Learning is coanition

Jus the degree to which the material holds meaning for the

chiid. What is learned has meaning because it is physically

and/or psychologically close to the child. (p. 43)

'Despfte the numerous interpretations that could be made of
the qirls'’ tomments on lTearning and understanding, perhaps we can
“still say that regardless of ‘how the girls are intrinsically
definihq these terms, they feel there are times when understanding
in science can be enhanced by the presentation of the lesson, and
that they learn more through hands-on activities. This area of
how children speak of learning and understanding in schoo] science
seems to be one which could benefit by further exp]oratlon

vesoec1a11y in regard to specific science concepts, teachina

strateq1es, and curriculum content.

C) Curriculum Considerations

A]though'the girls were enthusiastic about active participation

‘and‘fe1t it enhanced the1r 1earn1nq, they qua11f1ed their remarks
by stat1ng preferencé&ﬁ*eaard1no content. They emphasized that
some subject matter wh1ch “the activities were desioned to
'demonstrate at times seemed remote to their everyday 11ves.

Perhaps these mixed feelings about some subject matter are in

u%@
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part due to the use of .a textbook program to provide topics of

* study. The students don't seem to be part of the
decision-making process to choose appropriate chapters nor are
they a]Towed tonindividually puﬁsde science of personal interest.
Instead, they are‘supp1ied with subject ;atter which ﬁ%y not -
seem physically or psychologically close to théir lives. |

These perceptioﬁs of curriculum content seem in contrast to
their comments on participating in hands-on activities wh;ch
emphasized being personally involved with the learning. Perhaps
curriculum decisions represent a break in the sequence of student
involvement. Maybe they can only be invo]yed when they actually
get to do the hands-on acfivity but remain excluded from the
initial decisiong of activigy topic. The result may,be,that they
enjoy the activity for all the reasons they have already
" mentioned but theirminteresf is tempered by subject topics which
remain unrelated or only partially connected to their everyday
Tives. )

The girls seem to think that science curriculum content
should spring not neceﬁsari]y from a textbook, but from their
personal wonder about the world and previous life experiences.

122. Alison: Like, Ivalways wonder about the earth and

all that. And 1 always wonder why that

happens ... o s
: They have a view of science which begins ih 1nquisitiveness and
a questioning of the environment, an attention to unexplored

areas which have the‘oower to beckon them closer. This wonder



does not spring from a vacuum, but builds upon the foundatioﬁ

of the child's previoug life experiences. A child cannot wonder
about a tree if she has never seen one. She cannot be puzzled
over the texture of the bark if she has never had the opportunity
to touch it. This personal participation with the world acts as
a catalyst for wonder and underlines the necessity for early
childhood experiences.rich in stimulation and variety, that can
be appropriated, included, mﬂiexpanded upon in the e]ementary
science program. By usina these personal experiences as the |
‘startino point for active participation in hands-on activities.
the ch%]d may experience a more complete coming together not
only of similar processes involved in science and everyday life.
but also how these experiences originate in wonder emeraing ‘from
personal 1ﬁv01veme6t with the worid. 2

_ Donaldson (1978) has also observed this wonder in children

‘and agrees that it is nét_just restricted to science but is
natural to all areas of our lives. "We are, by nature,
questioners. We approach the world wondering about it,
entertainina hypotheses which wé are eager to check" (p. 67).
Although this statement may suggest that wonder precedes
participation, perhaps to even approach the world, we must first
perceive a world and this perception must beigrounded in prior
" contact. As we increase in age and experience we are able to
wonder about more abstract ideas, but as children, we rely on
active participation to stimu]été‘wonder, answer HJur questions,

" and order the world.
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Perhaps by turning to the words of the girls .in this study,
we may discover additional clues about how they perceive the
science curriculum they are‘gxposed to during active participation,
and if it presents an enhancement or diminution of hands-on

activities.

[ ]
1. We Don't Really Need It:

17. Sandy: ... 1 prefer when the students can take
activities ... but I also like it when the
activities are. interesting.

18. Jenny: ... [ science ]might help a bit, but it

won't be a big part of my 1ife.

Althouah the airls were enthusiastic about takina part in
hands-on activities, they questioned whetne# some content was
tru]y‘applicable to their lives. Instead kf éeeinq science
content as an integral part of everyday 11}e, they sometimes
viewed it as sometﬁinq limited to science class. They also
questioned if some science topics would ever be applicable to
future 1ife and personal career qoals.

~ 16. Jenny: ... Like, 1 don't want to grow up-making

batteries. It doesn't really help me at
all ... it's not going to help me in my

future.
.>. Sandy: Well, it makes you aware of how things work.
But, ... unless you're going to be an

engineer or something, we don't really need
it. But. it's interesting to know.
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personal 1nterest and not sex; Liona pointed out that some

careers such as e1ectr121an and 6iumber were .dominated by men.
She added that this was not because qirls lacked intelliaence
for these careers, but rather they avoided them because they .
would experience the absence of female camaraderie.

30. Liona: ... you'll be ‘the only one around when atl
the boys are around You would be the onlv
airl.

Perhaps these comments sianify how important "t is that we Vftr ¢
should take time to listen to students and. inc]ude them in.a |
re-evaluatien of current curriculum. Add1t1onal]y, maybe We _‘ 'v[
shou]d begin science inquiry in the actual wonder of the ch11d " Lo
instead of 1mpos1ng topics with which they must atﬁempt tu-’( r";- “ ”
identify. Further perhaps as teachers we must §tr1ve to- mane ”.n L

~the textbook topics 1nterest1ng personal, and re]evant to’ the
Tives of our students. Bruner (1971) states that ”wnat is . ’é“i:

1mportant is to learn to bring all one's resources to bear 0n

someth1no that matters to you now" (p. 20). If we are‘to.know "?;,, ‘l'

¢
B . LR

what matters to children and what science or'app11catibns therébfﬂ



are personally relevant, then we should solicit students'
opinions and strive to illuminate how the present curriculum can
be pertinent.
ﬂk“ By including the students in curriculum decisions maybe we'
can encourage a vision of science where people and their personal
opinions are seen as a crucial bart of the nature of science.
Instead of seeing science as endless facts found in textbooks and
encyclopedias, they will recognize it as a humah activity
springing from human wonder. Shattuck (1973) concludes:
nyg "
We strive to improve curricula, equipment, sctope and
sequence arade placement, and objectives. Rarely do we
attempt to improve in terms of people. In a sense we 2
have succeeded in dehumanizing the stuff of scientific
information. There is an urgent need to make subject
mattew relevant, and relevancy means that the subject

matter should attempt to illuminate a student's value
structure. (p. 260)

2. It's Goina to Help You: "Other times, the qirls speak.

of science having a connectioﬁ to their everyday lives. but the
nature of this relationship seems questionable. Is it an
association whiqgﬂilluminates‘their vaJue structures and has -
personal meaning fo them? Or, do they have to‘seérch to find
even the vaquest 1ink? Are there special times in their lives
when school science seems applifable, or are they uncertain over
even short term benefité?sglgrhaos.tke girls would answer all ’
these questions affirmat{e%?;, but on]y the exploration of the
nature of their answers cén illuminate the sentiments they harbor -
toward cufricu]um content they see as-relevant.

several airls recognized school science materials as somethina

_they had also seen at home,

g
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12.

16.

13..

Alison:

Alison:

Jane:

Jepny:

1

. we use a lot of electric stuff ... doorbells

.. maanets.

. we.use electricity for lights.

L

\

- If you wanted to see if your batteries were
work1nq yoy could use just what we did today.
AAd ... that's about it.

. it‘svgding‘tp help you ...

.. if’ the 1ights
all go out.

Whether this recodnition of science materials can be construed

as a persona] 1dent1f1cat1on with the subJect topic is debatable.

It may suggest that although some science apparatus is V1ewed as

_com1nq from their homes, perhaps it is mater1als w1th which 0ther~

i

fam11y members are more. familiar. Maybe f1x1ng doorbe]]s, 11qhts,

5

and testlnq batter1es are dut1es they do not normal]y perform at’

home because of the1r age, fam1]y c1rcumstances, or soc1a11zat1on

72

This is’ not to suqaest that they shou]d not be exposed to these R

mater1a1s in science class or. at home but that their use 1n the

A Ne

H,'curr1cu1um should perhaps be preceded by a fam1]1ar1zat1on and

d1scuss1on pf the potent1a1 re]evance to their lives. - ‘~

.

Other students wou]d repeat sc1ence act1v1t1es at home. 4 Th1s

I

[suqqests the 1nterest some glr1s have in personal]y exper1enc1no

A . ,'7)

sc1ence that was démonstrated to them and rep11cat1ng act1v1t1es '

R

T332

i

A]RSOntf

5'}wh1ch they had’the\opportun1ty to part1cxpate 1n f1rst hand

“&
O after I brush my hair 1 put my c0mb near

water to see 1f it w111 bend the water - ..

.‘
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22. Jane: . whenever we do exper1ments, I a]ways go home
and try them.myself to see if they work out.
And usually ihey don't.  But, I still try them.

| K¢
42. Melissa:, ... we.learn things how td do with nature, and,
- "~ things we can do at home and everything.
~.Perhaps these comments imply that wonder rfot only bagins in prior
1ife exper1ences but can be initiated through science activities
‘which some g1rls may 1dent1fy as re]ated to their personad ]1fé
Maybe Alison saw brushing her hair and stat1c electricity as
someth1nq she had a]ready observed, and to have it included in the
sc1ence qgrr1cu1g§ a& part of a unit on electricity was an
' unexpecteﬂ;ponusm PgF%aps these moments of persona] 1dent1f1cat1on
with curr1cu1um‘content shou1d be amp]1f1ed through encouraging
) ch11dren to express op1n1ons on the re1evancy “of subject matt®r.
’ Two:g1rls rglated school science to 1ts_eventua1 application
. e G

in future rdles.invo1ving théfcaré of children, . Jane felt that

.~ if she applied hersE]f to school sciénce, she could éventually

emplov it to ass1st in exp]a1n1nq school science to her own R
chlldren A1a&on mentloned safety ru]es that had been spec1f1ed
3
ﬁh 'science class aﬁ% how they were va]uab]e in protect1nq
. , LS
‘children from harm. ' - ‘ : "éﬁ‘
24 .. Jane: N R yo r ch11d s learning about . somethin:!)'I
~ and they come home and they don't rea]]y ,
. understand it, you can help them ‘with it.
_ "
. & - -‘ )' ',“ - )
24 .. Alison: ... when you're little, [ you should ]not play -

with fire,.



Perhaﬁ;'this ahticipation'of stereotypical chi]d—carina roles
suggest the 1nf]uence of cuitura] expectat1ons which may have
been ass1m11ated by some of the g1r]@ Deckard ﬂb79 states
that‘by the time children enter adolescence "they are aware of,
and have to a large extent internalized society's views of
sex-appropriate attitudes and behavior" (p. 42). These |
interna1izedoexpectatfons could arise rrom parental,*peer. teacher,
and environmental influences. The presehtastedv does not contain
interviews w{th boys, so it is impossib]e'to ascertain jif Jane's
and A11son s comments are entirely based on the1r sex. Perhaps
the area of sex-related preferences for curricuium topics in’
science presents possibilities for future research.

In addition to these comments, several airls spoke of

extra-curricular activities which involved science they had EE

1nitia11y'been exposed te at’schoo].

. 51. Sandy:.~ ... 1 go to Girl Gu1des We do a 11tt1e bit
: of sc1ence ... we do nature stuff. )
S |
8. Melissa:, ... 1 was in Girl Guides ... and we studied

_'a whole bunch of plants and everything ...

X .

59. Sandy: ... we went to [a local ]Nature Center.
. ~— ‘ - ) v
')
35. Jenny: ... We went ‘on a field trip to [a local 1

Park and we leéarned a lot from there because
we were doing a chapter in sc1ence about”

nature. . e B
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62. Sandv: - ... when\you re out there camping ... that
. real]y gets yoy more in -tune with nature than
when in the classroom.

- . .
During these times the girls were able to witness a 1ink between

school science and their everyday lives and to perceive mutual
‘ihéer;ction between them. Perhabs 1twfs"£iqnificant that each
gifl.referred to a topic in biology or environmental sfudies.
Maybe this reflects a combihation of the biological emphasis of.
the elementary science curriculum, environmental cohcerns of
‘organizations they belong to, and a perception that biology has
more relevancy and immediate applicability to their lives than
chem1stry or phvswcs

o In summary there 1s an overa]¥x§ense that the girls do not

exper1ence ‘an 1nt1mate and rec1proca1 relat1onsh1p between ;

75

_curmcu]um gontent and the1r persona] lives. Al though ‘they enJoym

the opportun1ty to persona]lv part1c1pate at times they questwon
the.relevance of some hands-on activities. Perhaps choice of
curriculum content is an area which is subject to numerous
external pressures by virtue of being part of the edueetiOnal 3
System. Mayb%%exploration of - the restrictions curriculum centeht'

_ . » . _
is subordinateQZo can further illuminate why students lack . i «
b i, u

opportun1ty to beqgin school science in persona] wonder
. . . [ ” ’
.D) Impressions of Science - ' oo

68. -dennys ¢ ... [science] shows you about the world and
" it helps you:to understand about thinas.




J

42. AMlison: ... [science] qives you more information so
you know more about nature.

4

125. Jane: cee [science]whelps you answer ... questions.

79. Sandy: ... it's made things clearer for me. You
~ know how kids and adults, they always th1nk
like, 'Why does the world go round' and
. everything. It helps me understand why the
‘earth turns and things. Why-this happens.
and why that doesn't.

These girls have a view of science which includes a wonder

about the world and a searching for answers. This quest for

understandina takes place through being personally involved in

N

- the world, making predictions, enduring mistakes, and coming to

their own conclusions. Penh&ps this view of science was y
exper1enced and rea11zed because of the1r‘opportun1ty to take)‘ |
. part in hands ogﬁ?ct1vn¢1es Whether thJ:)v1ew of science «allows

;Br a recogn1t1on o? the sp1¥1tua1 aspect of science,-or the fact «

that science cannot answer all.o pur quest1ons is debatab% :
s

. Howeveﬁa the g1rls do know that sometdmes schoo] science al

. ‘E"’. % "é w '
increased awareness of the. eanron nt .communication of ideas,

" cooperation with others, and«the opportun1ty_to creatively .

exercise their 1maginatioh i

This 1mage of science i's elg@®rated on by Hawkins (1974)

. e :
when he compares the ga1n in know]edqe, increased confxdence,‘ a

~"and sense of 1nvo1vement children assocfate q*th hands -on \,r%“' *”ﬁgﬁ.

act1v1t1es to be1ng at home .in the wor]d . "Part of com1na,¢o

‘terms, of béing at home , is in the sheer fam1]1arity of the.



environment and n ‘the sureqess wtth wh1ch one lives and walks

there“‘(p. 3). Perhaps EQF natura] probwngs and explorations the

“

‘qirls expertence 1g,hands on act1v1t1es are ab]e to begin to

rs

transform science into an internal, creative ltfe;experlence.
vFLrther, Hawkins (1974) speaks of the liberation which comes

- from being able to p ticipate 1n one's own inquiry of the world.
i
If children are qoinq to emerge from our schoo]s secure in
the practice and enjoyment of the arts of inquiry, it will
only be because they have long practiced those arts. in
engagement with the world around. In relation to science,
this means that their invblvement with it will have been
of a kind such that we can truly say it has penetrated
‘the ‘subsoil of their minds and earned their loyalty because ‘
it has liberated them from the boredom and sophistication
that comes with 1iving in an unexamined world, because it
vfh-p rves the freshness of subject matter and- sustains
X . (p. 12) ) ™~
) ﬁﬁ}f\ J'L'
1 ms the q1r1s 1ntu1t1ve]y recoqn1ze “the Tiberation and

'd1nq wh1ch come from being able to personalize science .

in a'toncrete way. But this personal inauiry and freedom is "
’ ] - ’ ) . - w“ =
N

tempered by c%priculum content or lesson“presentations with

wh1ch they have d1ff1cu1tv 1dent1fy1nq Additiona11y other

forces limit the pract1ce of act1ve inquiry to the extent that
it is not the dominant mode of investigation. It is as thouqh
the cyc]e of wonder re?]ectton and actton charactertst1c of -

~ science and 1nherent to 11f as beerqugerrupted or broken by

“ [N : wp

’some d1scorﬁant force f"}t ,‘

C]ear]y at&ent1on céujd nqt be q1ven to the qtr]s
_ exper1ence of hands-op actJV1t1es wvthout a]so becomtnq aware:

that these. events d1d not happen in 1501at1on but were

1nterconnected w1th a much 1arqer p1cture p rhaps the

[N v’

s . T
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; »‘descr1pt1ons and 1nterv1ews not on]yvd1sclosed an éxperienf% of
fmsc1ence but a1sO reVealed the larger - exper1ence of schoo] as seen
-‘through ‘the subject area of sc1ence Maybe the1r numerous
comments about enjoying hands -on actwvities the value of active
7partmg&pat1on, and hes1nat19n Qver-qurr1cu]um content ‘could be
furthé;;ﬁllumina;ed.by reflééting on‘thé‘stfucfure‘of schogl and
~how it miqﬁﬁ'inf1uenCE';he%r experienée of schooi science. In
;5 the next chapter, then. I take another 1ook at apf a1r1s
d descr1ut1ons of sch551 science, in an. attempt t%“see how these
-~descr1pt1ons m1qht‘:nform us of&thé;ch11d s‘horld not just in - 4

science c ass but in school 6hg}how sch%?%,may; or mav not be.

L3 .
1n harmonv V1t@ the\r 11ves e T

B
T
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VI EXPERIENCING SCHOOL SCIENCE: STRUCTURE OF THE SCHOOL
Introductfdn
] ‘ s
4 719, Liona: %he topic for this can't be science anymore ...
220, Int.: ... It's no longer How airls experience science‘
it's now more like ...
221, Sandy: e howlairTs experience school.
p-d 222. Int.- How qirls experiegce school. | B
223. Sandy:  In aeneral. !
9 * I
Durinn the f1na] oroun 1nterv1ew two n1rls spoke about the o
wwder Dersnect1ve of schoo] which - had emetned over the course of € =
the studv A]thounh the interviews had focused on their i
exner1ences in science class, it seemed to them their. words te¥§~n +WA%@%
1n fac;vsgv1nn 30mepd1dd ‘about. the overa]] schggj exbenﬁgece as o ﬁ;
1ived by eh11dren? T v“ e - ‘ i@
’ This wider Dersnect1ve Seems to- ef]ect ideas I have o o ‘:f??
encountered in readinas of SC\ence ph1losophy as well as .the, | L" "j;};
s1tuat1ona1 internretive methodoloay I have used which emphas1zes\;{‘ﬁt"
wroL

that deon]e are embedded in the world rather than isolated froms&‘ ’:Il

the1r'env1ronment " Phenix (1971) has succested that "any ent1tw .A“lﬂ ;

24 ’(
is const1tuted by the set of re1at1onsh1ps that 1t has w1th a]] :%;

2

oter éntities. Thus nothino ex1sts in 1so1at10n, but a]ways in

@]

relation" (p. 120).\To prqper]y speak of how .the n1rls exoermence

-~

s ] o

-

hands-on science ac iyities then, I not on]y have,to attend to

m}\their experiences:infSciencefclass, but a]so to how those

k)

-

experiences are affected by virtue of taking place in a school.

*r?z



Even this;’however. would renresent ;n’ipcomnlete nicture becauée
the school does not stand‘dsolated in society; 1tbis influenced
bv the economﬁc, social, and rolitical landscape.. Stake (1978)
werns that in his experience "the case }ﬁddy . proliferates
rather than narrows. One is left with(more to pay attention to
rather than less" (n. 7}. Stake is succestina that case §tudies
not only illuminate the complexity of human existence‘within some

bounded- system, but also that the landaries we draw around our

case studies are artificial and perhaps really exist onlv in oui~;

own minds.

s

» Whitney (1953) observed this phenomenon in a case studv which

centered around gag experiences of a nroup’of crade four students

The initial parameters of the cas were set around students
thinkinc in and about social studiés’ ~ The resedrch was to
uncover their undérstandinas of social studies and the use
they made of such understandinas for oraanizinc their "
thinkinn., After the first few weeks in the class it became
arparent that this was ratfer naéwe thinkina! Student
‘thinkina could not be trapped neatly within the confines of . .
one subiect. While the fieldwork was still to be- conducted k .
durinn social studies neriods the" parameters ‘of the’ Studv f[.‘
would have to be set by the students' th1nP1nﬂ and not thé
researcher's plans. (n. 67) « =

in a social stud1es class.
. e

As 1 studied the interview trenscripts. jdentified
similarities and discrepancies in the teXt,\and iooked forlovera1i
re]ationshinsfamonq the snoken words, several themes emeraced "

" describinn the child's world as seen throurh school science. ‘These

]

themeS'are autite noss?b]y not, the only ones ardund which the
[} 4

contents of the transcrints cou]d be ornan1zed They reonresent.

however . one 1%teroretat1on of. the airls’ thounhts and inevitablv =

i



Eid

they aré shaved by my philosophy, past experiences, and readinn of

3

the literature.
_In the orecedino chapter, the girls described their »
experiences of hands-on science activities and spec{fied'a
rationale for the-inclusion of science in the elementary
curriculum. During the discussion they identiffed themes of
personal invo]vement,‘active partfcipation, and sense of‘freedoh
as beinn associated wigh hands-on activities. Additionally, it
became apparent that the freauency énd content of hands-on #

1
activities were influenced by the surrounding school structure.
i ' : .
Acainst this backaround of their exneriences in hands-on

activities .comes the in?luence of the school structure. This

theme exnoses how c1assroom science and act1v1t1es there1n «do not .

) *:79\
stand in 1solat1on, but in relat1on to the structure of ‘the school ™

and society in which they are a part Ch11dren are not a]ways

Ny

ab]e to nart1c1pate in hands- on sc1ence act1v1t1es, and the
facxors which serve to limit theSe experiences and the airls'

description of other stience activities are7exblored
[
F1na11y, the q1rls descr1b€$§he1r persona] reaction to the
[
schouJ structure and Subsequent feelinas of estranaement from

science activities which do not encourace personal involv -

e

. and active participation. Although they are in the schoo] world,

they do not seem to be }ith'it in the sense of personal

pdrticipator and re-crdator. Instead, they use words which.suaoest

A - a :

A D

they fee] re?enated to more of a spectator ro]e“
+

~ »

This wider perspactive of the structure of'the school, and
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how it influences children's experiences in elementary science is

discussed in detail on the followina panes.

A) Influence of the School Structure

1., Introduction:
¥)

"Of course, teachers are not free to define the classroon
situation in any way they choose."

(Apple & Kina, 1976, p. 117)

When 1 was a practicina elementary science teacher I had to
instruct within a variety of restrictions which served to dictate
science topics and teachina strateaies. Althouch I personally
eﬁdorsed handsfon activities and was coanizant of thﬁ,role they
nlayed in persona]fzinq the learnina. involvinao the students,
helpina children qa?n confidence. and allowino a nreéter sense of

freedom. 1 found 1 did not have.the license to consistently

this course of action.” Instead. my enthusiasm for hands-on

act1v1t1es had to be ba]anéed anainst time restrictions,

ava11ab1]1t/ of sc1ence materwa]s, currwcu]um resoonswb111t1es

Dreparatwon for stan55;51zea ach1evement tests, and a host of more

covert determiners. B R - v,
' The girls in this study were also aware‘of external forces

on them which Timited the fnéguency.pi’ﬁénds—é% activities. For

them, the post vis}b}e symbol of restrictions was the teacher and 1

they tended to attribute the frequency of active student

participation, choice of_science activity, Timijg~to Student
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. communication, and behavmr controls predomﬁnateb\ to h1mtl

\ -1 .
However, Apple and Ki’nq 41976) warn that %;\ ‘.&: : ?Kt
The teacher's act1v1t1es must be understood noﬁvmére y in
terms of theé patterns of social interaction“that dom1nate
. classrooms, but in%erms of the wider patterhing of. sot1a1
and economic relationships in the social structure of .
which he or she and the school itself are a part. (p. 124),

Teachers must work within a cultural milieu of values and”noﬁms ’
to which they are bound. . They rarely see any alternative other
than conformity to the status quo and th1s, combwned with their

conspicuousness as represen€3t1ves of the educat1on system serves

to cause them\to be frequently blamed for. the shortcom1nns of

school. _"“&* o ‘ N
In this study. the teacher concurred with the qirls that

students learned science best through hands-on activities.
; - .

'

Mr. B: ... if the experiment is well desioned you introduce
the concept to becin with, explain it to them. and

then you do the acttvity. And if they can see it o

- reinforced in the act1v1ty, well then, it redly T

brings it home. o

. opk o - ‘ L8

¥

0f all the stratentes used to present. sc1ence in c]ass, he

nersona]]y=prefers hands-on student actiy1t1es or the teacher
‘directed activity of teacher demonstrations. ‘But, althouch he *
has observed that students are enthusiastic;about hands -on science
aeéivities, he feels these must be balanced with desk work. In
his opinion, activities also assist in developing questioninc.
Hﬁquirinq minds in the children.
. . . *
Mr. B: 1 think that is-the purpose of the sciende that ~ -
we're takino. the STEM science, is to develop an ’
inquiring mind. Trv to encourage them -to ask ‘Well.

W . v “ 5 .
R RO R



. Q,-

what haopens if I.didn't do thisT or.1 do this.
will it work out differently?' And, that's not-an
easv task. ‘ ' =

Al thounh fesearchﬂéudnééts’studenté”1eéfh best throunh

hands-on activities< nerhaps these activities do not develon

inauirinn minds. Instead mavbe children are inherently innuirinn

and a hands-on apnroachqw‘ﬁ;‘o,vidé‘s'the 'opnortunitv for
0 ' By
A

no, and enhancina what
L :

Wwolved, learni
Bt their lives. =

children to be person

is alreadv a natural
: 'y

The teacher acgdoes that there are ‘difficulties with

5 e
irnlementin® an ac4i#¥ty scienge pronram. A shortane of science

éhuinment. co"in%ﬁ discipline in a more onen atmosnﬁere.
unfamiliarity with teachine Ytratecies, lonn preraration time. and
lack of backaround knowledre all influence thevfrenuencv Qith
which hands-on activities occur. Stake and Eésley (1975) observed

similar restrictions in the schools thev studied.

Even those few who did like science and felt confident
in their understandin~ of at least certain asnects of it
often felt that thev did not have the time nor material
resources to develop what thev thounht would be a
meaninaful prooram. (n. 13%5)

" N ;

In my teachinc experience, 1 observed that teachers were

compelléd to:operate within layers of bureaucracy where time .
” &

/ . . . .
schedules curriculum outlines and standardized testina were
b

«

handed down. They usually had minimal input into how these
dictates could be adanted to the classroom and were further
" obleoated to abide by behavioral and cultural norms to which

society holds the school responsible. Anple and Kino (1976)

84
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comment -
The school is a well-established institution, and it may be
that neither the teacher nor the children can perceive more
.than marainal ways to deviate to any significant dehree
“.from the commonsense rules and expectations which make
~.school- school and not some other institution. (p7118)

. Educational institutions exazzz.T!achers to cope with a

;NéFiety of time, curriculum. and physical plant feétrictions.

Daily, a teacher must deal, Jith clas; timetabTes, school bells,

and class switching. She must complete the science 1esson on

timé so the children can ao, to aym c]aig. Scieﬁcé muﬁtibe

terminat®d at a preordained time So she can switch clasées'with

another teacher. The children must finish in five minutes because

the recess bell is about to rinn. Aintidna]ly, provincial ﬁr/

Departments of Education distribute curricGlum quides‘gf subject

- . ) ! g,
requirements for Wiich the teacher is responsible. Because

- teachers age evaluated, in part, on their ability to complete the

-
curriculum, they must ensure accomplishment within the canfines of
. v g

the school calendar.

'

In addition to the restrictions listed above, Mr; B had the
resnonsibility of alternating classes with a sciéncé facifitatdr.
He had to kegp 6n a strict time schedule anh ensure he had tauaht
the appropriate material that preceded each o% ﬁsr lessons. 'This
strictly limited the amount of freedom he,hadfg; deviate from the

A )
prepared lesson plans to hursue topics of personal interest to -

o ;!
the students.
»

. ofurthermore, the classroom in which Mr. B instructed could é\ﬁ“;*

. h) ’ ’
also have limited his choice gf teaching strategies. There was *

»

P . \
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not any she]f or bench space upon wh1ch ch11dren cou]d carry out

[

hands -on activities. Desks had slopinq tops from which materials

"could slide onto the floor. There were no sources of water oh

sinks. When children were assigned a hands-on science activity

and materials were to distributed to them, fhey either had to sit

>

on the floor and spread their materials around them, or cope with

i

“tryina to perform the activity on their desks.

¢ Forces outside the school building might.also influence’

schooT 1earn1nn and how studehts speak 6f education. The currert

i

economic “condition of soc1ety has brought demands for increased -

faccountab1]1ty, back to the ba51cs and decreased school fundina -

%

’wh1ch could transiate 1nto an increased emphas1s g?.eva1uat1pn, B

"‘;..

traditional teaching techn1que§ and got¥ 1earnlﬁfi Also. the

: L i : )
studgnts in-our school$ are exposed to a wide rance of - \

technb]bqical 'en;ertainmentf which in contrast to some school

]earn1nv may render it dull. - . Y

Perhaps our f1na1 react1on can on]y be- amazement that teachers

are able to\1ntegrate hands-on activities into their science
\\ 2 > i ‘ .
proarams. We could be foraiven wondering if hands-on science i
' \ ; : ‘

not in realitf\at odds with the culture of the school and the .

eXnectations'of\sociefy Nevertheless, it is importaht to explore

how ch1]dren speak of school to discover how they 1nterpret these

. e \

numerous restr1ct1ohs to hands-on act1v7t1a§, and how they are, to o

\
some deqree, ]1m1ted from the persona] involvement and

-‘pvunderstand1ng which deh1ves from beinn at home in the world.

,\
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‘ 2. Power of the S fucture: Several aspects of structural

/

ons on school science, have already been

and-societal restrict

discussed. The girls tended to interpret these controls and their

application to the variety of school science experiences outlined
in Téb]e i, as being 1arqe1y’deﬁendent'on the teacher. During
sciénte 1essons when they are not participating in hands-on
activities, théy felt teachers made decisions about thch students

. could participate and aboUt the amount of partitipatibn Jane~'

commented on how this was 1n evwdence'dq/knq teacher demonstrat1ons

' /
';‘when a restrwcted number of students were chosen to assist with

the lesson. o BN % .
. \a
51, Jané: ... we don't aet to part1c1pate that much
o this year.
;
1 A . . . \
4 22. Jane: ... [the teacher] picks them [those who will

be allowed to part1c1pate]

- The qi:;:m:1so saw the teacher as controlling the type of
S " /
writtdn assi®wments they had to do and dictating the method of

completion.

Lo Tt

152. Jenny: v we have to do them in the exact way and .
‘ we don't have one s1nq1e word to put in ...

111. Alison: [the teacher] wé%;s to make sure we do it
- right and do it the way he wants us to do.

68. Liona: ... we did what we were supposed to do.
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41. Jenny: ... Like, you have to have it exactly like
this or else you car't do it at qJ]. ~

., Perhaps these remarks about other-school science experiences

-can serve to expand our understandinﬁ of previous comments in

i

which .the girls indicated that they felt hands-on activities allow

thepm to participate, become act1ve1y invo]ved and do science in
their own way. When the ch11dren are g1ven a hands -on act1v1ty,
they a]; get fo join groups or work 1ndependent1y, Materials are
manipulated, learning }s personalized, and school science
approaches a harﬁony with life. But perhaps hands-on activities
seem to promote feelings of gndependence ahd freedom only in the
contfast they bear to other, more §truéthred science experiences.
NevertheTess, it seems that despite this compafiédn to other
science activities, the girls still regard hands¥6n actiyities as
allowing qreater freedom to do science in some personal sequential
order and creative fashion wh1ch for“*he ch11dren renders it an
1s1and of autonomy w1th1n a sea of structure.

The girls also made comments which suggested they/seé\the ‘

teacher as controllina the timing and pacing of exams as well as

desk work and written exercises.

108. Jenny: ... [the teacher ]just aives some time.
Coe . .
103. Jane: , ... [the teacher ]gives us limited time.

18. Jane:. .. I am pretty'slow, so I run out of time.
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113. Sandy: ... [it is to ] speed you up if you're qoina o~

too slow. . ,
“ i

When I further probéd about;ghy they thought a teacher would
1imit time to complete 5ssignments an x&ms, they were able tq
identify factors’which subgested?"ﬁs)?;:re aware the teacher was
‘beind concerned about outside agea;s.'/One reason they gave

entailed preparation for junior high' .- %

114, Jane:. ... they give you a limited time because in ‘
‘ junior high you won't have -that much gime
and you've got to get with it.

¢
- Furthermore, they were aware that their teacher was involved in

switching classes with other 'staff membersiand knew of his concern \\\#,y

t

for keeping both of his science classes on similar lessons.

-

118. . Jane: ... when we go to social [studies] they Fthe
other class ] come in for science ... we
Jjust switch classes.

1

, _ R

115. Melissa: ... the other class comes in for scienge for
one period and sometimes they get a little
bit ahead ... and [the teacher ] wants us to
catch up so he agives us limited time.

.These comments illuminate the tension between the lived-time of

q

‘the childrfen and the clock-time of the school structure which .

- leads to the girls' feelings of pressure.

105. Sandy:  [timed tasks] ... make you nervous.

106. Jenny ¢ [timed tasks 1... sort of bug you.
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Perhaps these words highlight why the qirls spoke of using
their own time durihq hanas-on activities and expose how the qirls
’ ére aware the teacher is not totally free despite imq]ications n
the majority of their cSmmghfs that he is all-powerful.

‘ The girls also saw the teacher as controlling communication_
" movement,.and behavior.

52. Jane:C ... [the teacher ]doesn't want to put her by
' me because we both talk a lot. To each other.

185. Liona: ... he tells meMgo sit down ...

1 (/ )
8. Alison: ... [teachers ]let you stay in your seats.
50. Sandy: ... they want you to behave yourself ...

AqainQ these comments could. be compared to how the girls
‘.spoke of the socié]jzation, communication, and freedom of
hands-on activities. Maybe the airls feel these other science
experiences are restrictive because they contrast them to the
class atmosphere surrounding hands-on activities. Perhaps,
however, it qoés deeper than a simple contrast between science
activities, and maybe they are really, speaking of the cooperation,
shariﬁq, and persona] invo]vement_bf hands-on activities, and
how they feel dominated and becoﬁe 'beingé fdr others' during
the major}ty of science experiences.

Trempe (1984) observed actions of domination in his case

“

study of science classrooms and related it tq‘his overall theme
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" of participant é]ienation‘frog the school structure. "In the

_classroom, students obviously have no power aJ all" (n. 22&)
aﬁ; "as for discipline within the classroom it is certainly not
imposed by a democratic consensus, but dictated and enforced by
the teacher alone" (p. 229)._'Butf this shoq]d be no surprise.
That is what makes school school, and ai] thev are doina is -
mirrorina soc%ety as a whole. We must all qo to work, obey rules,
listen to our bosses, and carry out their wishes if we want to
remain emploved. That %s how life is. and far from beinn wrong
it is what we accenrt and believe schools and'soéiety should bg.
We arnaue that‘control, domination, and restrictions are also
characteristic activities of human life. But, mavbe it devends
on how we define ije and living, and maybe restrictions.
submissioh, alienation, and domination are idiogvﬁcratic to our
society and how we interpret it father than characteristics of
human life. )

" freene (1973) araues that school is what it is because we
interpret the school e§perience based unon the reference scheme
of knowledne at hand. In other words, our percertion of school
i; sociaT]y constructed throunh our pérsonél inferbretations
beninnina with the first time we hear the word school. subsenquent
observations of friends startina school, 1isfenihn to how others
‘ sneak of school, and culminating in aur participation in
formalized schoolinn.

The crﬁcia] point is that Qe“ as conscious beinas constitute
the world we inhabit throunh our interpretations we adopt or

make for ourselves. To take that world for granted as
nredefined or objectively there is to be uncritical,
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submissive, and submerqed. (p. 17)

In school, we have perhaps become so ysed to keepinq'chi1dren
in their desks, separated, §i]ent, and 'workina', that we accept
~ this as what should be in education. Additionally. we believe
teachers should present the ctrriculum, follow crite%ia-based
Tesson plans, be in 'contro]' of students, and further accept that
standardized tests provide numbers 1nd1cat1nq the worth of our
teach1nq}( But, we must realize this is an interpreted rea11ty
and to accept these as qivens without beinq critically reflective
and asking 'Whv?', is to experience a domination and submission
of the self, a lullina to sleep of the senses, and what Greene |
(1978)" calls mystification. ‘

The questioh of the freedom of those they ‘try to teach,

the question of their students' endangered selves; these

recede before a tide of demands for 'basics', 'discipline’,

and preparation for the ‘world of work'. Teachers

(artlessly, wearily) become accomplices in mystification.

They have neither the time, nor eneray, nor inclination

to urqge .their students to critical reflection; they.

themselves, have suppressed the questions and avoided

backward looks -~ (n. 38)
And so, by accepting what is as what must be, rarelv questioninn
the interpreted structure of school, and restrictina the personal
‘ aqehcy'of our students, we perhaps construct a school structure
which mystifies and to some degree prevents students from
experiencina aétions enabling them to become more fully human.

What does this have to do with a aroup of girls ehjgyino
hands-on activities in their science.class? The airls sbzke at

1enqth about the 1nte}est= enthusiasm..and sense of freedom they

jdentified with hands-on activities. Maybe these activities are
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not only an extension of their everyday life, but also provide

an environment which serves to encourane what fireene (1978) calls
wide-awakeness.

Jhe soc1a1 rhilosopher Alfred Schutz has talked of

‘wide- awakeness as an achievement, a type of awareness

.... This attentiveness, this interest in thinas. is the

direct opposite of the attitude of bland conventiona1ity

and indifference so characteristic of our time. {p. 42)
Maybe when the airls speak of doina hands-on activities in their
own way. takina their own time, understandina. actively

- .

participating, and cooperating with others, they are experiencinn
moments of wide-awakeness. No longer are thev controlled ands
rsubmeroed but understandinc'science in a personal way and beainninn
to move towards “51nn1f§§@nt. more understandab]e lives" (Greene,

?W'\gw‘kg

by
1976. p. 49) . P@rn YRy exper1ence 3,

dgﬂpse of be1no present

o, I

to their selves. of identifyinn a1tevna’5?-

Qf1no decisions,

) and proceeding in a way based upon how they nersonally interpret
the Qor]d. In these moments. they come closer to participatino
in the human conversation, wide-awake and immersed in the world

they share, encounterino science as a characteristic activity of

human life.

During other science experiences, particination. communication.

and timg are more exnlicitly controlled by the school structure.’
Althounh ﬁany'teachers may describe these actions as times when
they as teachers assert their riqghtful leadershin role, prenaringi
children for the world of work,'restrictiﬁz inannﬁonriate ‘
behavior. and a traditional method of instruction nerhans it is

because of their interpretation of school and acceptance of
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existina structures. Freire (1970) has commented on the
domination of school structure and resuftant feeding of curriculum
to students which he calls a banking concept of education. The
result of banking education he writes, is students' crgative
power is minimized and they are oppressed within a_structure that
fgnders‘them "being for others" (Freire, 1970, p. 61). No 1onder‘
are they actively becoming and developing their selves as, they
seem to do in hands.on activities, but are working towayrds
external goals supplied by the structure. ‘ .
The‘]anquaqe of Freire seems stronqg,’ and perhaps we should
stop to agkfburselves ifkchildren‘really are oppressed in school.
When we think of oppression we may often conjure hp visions of
illiterate, noverty-stricken, peasants laboring under some military
dictatorship in a Third.world country and we immediately reject
oggressed in liaht of’the articﬁlate, literate, well-clothed
students in our classrooms. But Freire speaks of oppression in
a broader sense, oppression meaning dehumanization of people
which leads to a "distortion of the vocation of becomina more
fully human" (1970, p. 28). Greene (1978) too describes schools
as oppressive because they restrict us from envisioning and
attaining what could be. Perhaps silent students, isolated from
each other, excluded frbm tﬁé decision-making, and‘enduring al%en
curriculum are becoming human in some diminished sense of the
word. Although they physically mature, and’increase in skill and
knowledge, they are not experiencing an immersion in the world,

an autonomy, or a personal participation which enables them to

become more fuTty human.
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Greene (1978) suqqgests feelinas of oppression can to a larqge
dearce he overcome by individuals who | \

L]

think about their condition in the world, ... inquire into

the forces that appear to dominate them, ... and interpret

the experiences they are having day by day. Only as they
learn to make sense of what is happeniﬂh can they feel
themselves to be autonomous. Only thgp'can they develop the

sense of aqency required for living a’1ife. (p. 43)

Maybe by 1nsert1nq a critica]]y reflective element into our science
experiences, we can beqgin to overcome the taken-for-arantedness,

\ mystification, bankinqg model, and oppression found in the school
structure, Perhaps hands-on activities currently provide the
environment where students can experience the dawnina of
wide-awakeness. freedom. and familiarity with the world which
encouraqes them to become more fully human, participate. and share
in a moral life.

Perhaps this all sounds too vaque or is a distortion of/ ~
the imaae of school. Maybe all we can do is further explore how
the girls speak of livina school science within the educational
structure. - Only then can we beain to ponder these speculations
and wonder if the majority of their science experiences encouraqe

a "being for others" and onlv rarely, a "beina for themselves"

(Freire, 1970, p. 61).

3. External Motivation-/ Instrumental Values:

18. Alison: Well, nobody likes to aet zeros ... Tike,
they want to qget their stuff Maht.

)‘;n

The girls commented on a number of external motivators which

influenced them to achieve in school, to be concerned with

45
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nleasine others. and to view m:muA as a means to an end.
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Several oirls spoke: of parents and relatives who inspired them

to achieve.

bt. Sandy:

e Alison:

117, Melissa:

... 'And when I net a bad mark | feel like I
kind 6f let myself down and mv parents ...}
Cut. 1ike my parents, they reywaxrd_me. riaht?
And they make it better for me to nét ,nood
marks ... And my aunt. she says if I pass

with honors she's qoinag to aive me this little
diamond rinq that she has. So they really
make it worthwhile for me to aet nood marks.

5

bell. my mom says if I want to be a doctor I
have to be nood in science because lots of
doctor stuff is in.science,

A
[ come to school for my marks, to make my
mom proud and stuff.

Perhaps these statements imply that interest in science.

academic achievement, and willinqness to adapt to the school

Structure mav in part be a result of how others in their lives

understand and value the school experience. Melissa also snoke

of a more ceneral desire not to lose face in front of her

classmates.

3. Melissa:

16. Melissa:

\

'cause if I Touse up, I kinda net scared

“like, that everybodv's qoing to hate me or

something,

.. (if) I answer a question wrona 1 feel
kinda embarrassed. so I don't want to answer
another question ’cause I'm scared I'm noinn
to aet it wronqg. ‘
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These comments sebm to contrast with Melissa's previous

statements in Chapter Five about indefiendently persistina in

hands-on activities and aainipa in confidence. Perhaps durina

science experiences other than hands-on activtties she is more

. 3
conscious of being on display before class members and the

potential public judoment that mav entail.

Other students spoke of achievement in school as leapinﬂ

to scholastic pranress, universitv, careers, and success.

130. Liona:
6. ATison:
40. Alison:
134. Jenny:
135, Jane:
136. Jenny:

I want to get a better qrade to qo in
junior hiah. And I don't want to fail
'cause ['11 be one grade behind.

.. qoina to university isn't that easv ...
And so you have to study real hard and qet
aood marks to be able to aet in. So. I'l
see how my marks are.

-

science is sometimes for work experience.

Some people want to qrow up to be a doctor or
a scientist.

I think the most important thina about
school is the marks and education because
when 1 arow up 1 want to get a aood job.

We all do.

[ want a qood report. I want to get a aood
education so when I grow up I can aet a qood
job and I can be successful.

Stake and Easley (1978) encountered simi]ar.comments in their

case studies with older students. They found that in science

"what mattered most was what could be used in one's next studies,
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and_that those, or the ones after those, were related to what one
would be doina on a job" (p. 12:22). I found it surprising that
this arour of arade six qirls would also make %troqq reference s
to post-secondary education’}pd jobs. Except for the statements
they made in relation to hands-on activities and the nature of
science, they didn't seem to relate science to wonder. nersonal
}involvmﬂent.'sharinﬂ, and developinn a‘sensé of belongtnn.
Furthermore, perhaps there is a dysheartenino undertnh&'to
this aptimism about the future. Stake and Easley (1978) observed
that the public s perhaps less optimistic that schoolinn will
lead to future employment and lifelonq economic stability. But.
despite this nrowina recoqnition "there is not a substantial
turnina away from the schools as the instrument of learninn and
socialization” (p. 8:19).C'Greene (1976) also observed the
public's .continuinc belief that our educational institufions‘;i11
be the eventual panacea for economic woe.
Research j;oda.y points to the lack of correlatfOf between ,‘
schoolind and economic success, but none of tnis persuades /
reople not to put their faith in schools. When all else
seems to fail, when people feel helpless abaut their own
life situations, education is relied upon to prepaW® the
children, at least, for mobility. (p. 58)
Perhaps these comments highlioht how we should be critically
reflective about the motivation for learninn we encourane in
schools and our nerceived coals of education. This is not fo
sunaest that we should tear down existino school:- structures,
proriote iconoclasm, and spawn a revolution, but that we should

thouthtfully attend to the external motivation. instrumentg}

values and interrretation of the world we are handina down tb
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. . :
.students, and what the eVentua1 effects miaht bhe no matter what

Toen

the futurebfs. . N 1
The qirls q)so made‘numerOUS comments about theiﬁi.., ’ pr
attaining qood marks Qn tests.and report cards.
\\ 24 ne: it all qgoes on,our report ... I like.to .
' ‘ - have a %pqd mark ... :
- _ e o | |
6. Jdenny: - ... you‘1ike>f6\§et qoéd marks ...
) ) o,
105. Jenny: . I think that's the only regson why half the
- + kids in’'this school even come! They co for
v their marks. '
A variety of emotions were identified as connected to thesé‘
| .
experienceseof being evaluated, some j}
116, Alison: .. And I try fo qet nood marks. everybody
B ' d . You feefl good if vou cet qood.marks.r
\ ¢ ‘ V : : ';',;7 ‘ . - 0 |
26. Jane: ..» Andif- 1 cet the same as-~a top student
*in our class, I feel real nood about myself.
- and some nég@tivé. ‘ ;
o ,'26. ¢Jedny:" ... the studyinn only cets you all.nervous ...
12. Melissa: ... 1'11 get them wronc and IWﬂvfeelrbadr
“,'"»,“ L ) j ‘ L * . . »
R lbﬁ.bdane: . ... we don't even learn because we're so
‘ ' :,worried_about{the test. ' '
| v 23 SO " .

¢

 These comments sunnest that sometimes *the .airls experience

~
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intrinsic rewards from test marks and are a]so concérned with

their academic achievement. Perhans this reflects the acaden1c {f
ability of the qgirls and the 1nf1uence of others who encourane i
them to be successful in school. Stake and Easley (1976) | s

. observed that ”the arading system was motivating for students wh0/

want the approwa] of teachers and parents. It had very little to

do with producing or se]ect’mg Students who would- have é deep

commitment to science" (p. 15:31). oo - /’
This emphasis on pleasina others, beinQVSUccessful ;ﬁ

schooiino yet-to come, attaining aasuccessfu} foture oareer, and

makino good marks leads to.1irls doinn scienoe not for the sake

/

' | /
~06f npersonal learning, wonder, beloncing, wide- awakéness, and
Vi

becom1nq more fully human, but for external approval and rewards
A s1m1]ar observation was made by Trempe (1984) who reasoned\that
this emphasis on external motivation and 1n5trumenta1 values was

symptomatic of people %ewno‘a]1enated from the culture‘1n which

~ they were physically situated.

Self-estrangement, as the: neo]oq1sm suqqgests, s the state
of an individual who is not connected as a person with his
action, who is a stranqer to ﬂt, in other words, he or she
acts essent1a11y to gain reward, not for'the sake of the
action itself. Thus to a11f1ntents and nurposes, the action
has purely 1nstrumenta1 va1ue and 1ittle or no intrinsic
value. An example of’a se]f estranqed person is a student
who works solely to obta1n marks, not to 1earn (p. 227)"

/
Do the a1r]s in this, study only try to achieve in science

class because of marks?//Perhans ach1evement 1s also t1ed to
other factors such as parenta] encouranement, a personal sense
of responsibility, and future concerns wh1Ch are part of the

airls' socialization and mavbe this enculturation does not
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encouraqé the airls to 1§arn bé%auée of a personal wonder about
the world. Instead, .they may miss out on the pleasure which comes
[ :
from constructing their own reality, having a voice in culture's
conversation and ‘being for themselves' that is approached in_
hands on activities. ' t

In the meantime, they taste very little of the fruits of

their labors (the satisfaction of knowing something new,

the pleasure of mastering a new tool, the pleasure of

meetina a chal]enqe, ‘the sat1sfact1on of achieving something

of value on one's own, whatever it be); they get marks!

(Trempe, 1984, p. 249)

It seems that in the majority of science activities. the
airls experience a sense of being controlled, oppressed, and
submeraed in a structure in which autbqpmy is replaced with
autocracy, self-actualization with mystification, and wonder about
our wor]d with externaT'motivation‘ Perhaps dn]y.in hands—on
activities €o they g]1mpse a v1s1on of what science cou]d be, a

science which is essent1a11y a human act1v1ty and character1st1c

of 11fe

Freire (1970) comments
In the last analys1s, 1t is [people ] themselves who are
filed away - ‘For ‘apart. from inquiry. apart from the
~ praxis, [peop]e ]cannot be truly human. Knowledge emerqes
. only through invention and re-invention. through the
* restless, impatient. continuing, hopefu] inquiry [ people]
pursue in the wor]d w1th the world and with each other.

~(p. 58) ¢

Let us turn once:again to the words of the children, and

reflect upon how tﬁéy describe thgif personal reaction to the

school structure.

A
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8) Child as In the School World

Implicit in the banking concept is the assumption.of a

dichotomy between man and the world: man is merely in

the world, not with the world or with others; man is _

spectator, not re-creator. (Freire, 1970, p. 62)

The frequency of hands-on activities is limited by numerous
factors associated with the school structure and culture of which
it is a part. This may lead to the adoption of instrumental
values and re1iance'on external motivation in regards to school
science. Perhaps a consequence of this pedagogy 1is children who
expérience uninvolvement and stand at the periphery of the

learning. They discern science as being imposed upon them and

something they are occasionally grateful to escape.

30. Sandy: ... sometimes I'm bdred to death ...

42. Jenny: ... Today was one of the most boring days !
ever had ... we've already seen it before.
46. Alison; i e stetimes.I need a break; get away ...

Trempe (1984) also observed students in his case study who
described parts éf science as beihg boring and he argued that this
was indicative of alienation and estrahgement towards school
learning. Perhaps the girls in this study were not bored betguse
they were lazy or didn't want to achieve; but perhapé this boredom '
was aﬁ outcome of not being able to actively, personally

participate in the learning.

Furthermore, the girls made comments which perhaps suqqut a
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\

‘strikina a kind of balance which, thounh artificial and temporary.

\
disaffection from school science.

'\
\ 165, Liona: ... I'm sittinn there waitinn ... And I
' just sit there.

44, Jenny: ... we just had to sit there and watch.
5¢. Liona: .. T wasn't Tisteninq.
42. Jenny:\ ...‘they‘weren't payinc attention.

Jenny arques that if you are sittina uninvolved and silent. then

why even bother coming to school._ ©

194. Jdenny: ... Because I mean. if you're never noinn to

talk throuch the whole school year, then
there's really no reason whv you should be
" comina anyhow ...

"
L2

When students speak uf sittina, waitino, beina bpred, and
not listenina. it is perhaps characteristic of beinc prevented

from makina a home 1h\ﬁhe classroom. Thev feel a rap between

themselves and school §ciente which thev feel nowerless to bridne.

It seems, howéVef} that the airls are able to live with the
basic contradiction of not beinn a part of the majority of the
learning. Trempe (1984) araues "those who fully accent the

unspoken reality, the 'drop-ins', adapt to the;contradiction by

seems to suit them fairly well. The others feel hemmed in.
uncorfortable and dissatisfied” (n. 249).

The nirls only questioned these aspects of their exnerience

103



v o 104

of school in the privacy of the intervieWs, perhaps their hinh
achievementtand cohscientioﬁsnessfrevea]s that in the classroom.
thev either do not quest1on anymore, or they have adapted to the
situation. If I were to use Trempe S term1no]ony I would describe
the airls in this study as the 'drop-1ns**$%Eyen though they were
not 'with' the world of the classroom and samgi{hes spoke of their
spectator role, they still believed enougﬁ%ﬁhgft~tp continue to
take nart when thev couid, to study for exams, and to behave
accorﬁinb to somE“ggde laid ddwn Sy the school structure. Theyv
have learned and mare or less accepted the role of the student.

Eruner (1921) contends - that our concerns n education shouId
have to do'with how we as teachers can aive back initiative and

a sense of potency. how one activates to tempt one to want

to learn arain. When.that is accomplished. then curriculum

becomes an issue again - curriculum. not as a subject but

as an approach to learninao and usinc knowledqe. (p. 20)
In e]ementafy school science, mavbe we haQe already distoyered
circumstahces where students are enthasiastic ahd interested in
learnin~ moments when science is characteristic of human 1ife
and children feel at home in the world. If Tremne (1984, p. 245)
is correct that "a person who 'belonns'.is aware of h1mse1f or
herself as an 1ntenra1 oart of h1s or her env1r1§é{nt and is in
touch with others who share that envirohmeht“, t maybe these

same words can be used to descr1be hands -on act1v1t1es and hpw we

shoy]d wo?ﬁ to promote 1ncreased science exper1enqgs§ﬁ’thTs .

< s,

LR
AL

nature. Additionally. we shou]d encourane an e]ement of cr1tﬁca1* e

re.]ect1veness in our science inauirv where wide-awake students 3’

experience science with the full concentrat1on ‘and total
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absorntion of beinn "whollv and fully human" (Maslow, 1973, r. 7).



VIT TAKING A REFLECTIVE STANCE

)
As 1 survey the words that these girls spoke, read my

personal journal, and remember the science 1essons~I observed,
my overwhelming response is one of humitity. When I faught
elementary science I know that I spent c]ass‘timg in activities
that allowed little student participation, were done according
to my time schedule, ahd"did not givevthe‘children a Qoice in
their own learning. At that time I would not have described my
classroom as oppressive, but efficient, aqcountéb]e, well-behaved,
and ordered. Classrooms are supposed té h;ve a teacher in charge,
children shouldn't be qaking a lot of noise, and marks have to be
put on report_cards. That's the way it is. |
But, as I spoke with‘the girls in this study and listened to
how they described school, :I felt myself changing and beginning
to understandlhow their experience of school was one in which
control was éxerted, power used, and daily 1essoh§ handed down
-down to them, A1thou§h for the most part they appeared tq accept

that this was the way school was, I think they still reta@néaf$ﬂ

: T
sense of what school could be. And this story of their lives in. B

school is one which must be told.

What -is the merit of a study such as this?' Why should we .
undertake tryihg to tell theAstory bf children 1h school? Perhaps..
the rationale that best answers the question 'So what?' is the
idea of brinéing thoughts about education to the actual b]afe |
where they are practiced. Aoki (1980) comments that:

 We feel that for too 1ong?'th0ught' and"practice' have
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been set apart, an act which has tended to invite reified
'thouqht on the one hand, and a-theoretical utilitarian
‘practice’ on the other. For too Tona, we have not been
aware that second order thoughts were being 'applied' to
the first order social world of practice. (p. 17)
Perhaps research which takes place in a classroom, and turns
thoughtful attention to the actual events as they happen, as well.
as the words spoken by the p\rticibanté, allows a mutué]

generation of thought and practice.

I will not be advocating here that schools should be totally

changed, chi]drenyshou]d do what they please without any limits,
or that we should incite a revolution. What I do want to say is
that teachers and students shob{d begin to thoughtful]y speak
‘with each other, to be critically aware of the system they Tive
in, and to take a step towards th? transcending of the
teacher-student dichotomy.

There are a number of conclusions that could be drawn,
implications that could be revealed, and Fec0mmendations that

could be made from this study. Somehow, thougﬁ, it seems

contradictory that this study should be for the purpose of

“describing how it is for girls in school,,and then I, the 'expert',

should step in at'the end to tell what this all means for the
reader. And so, I asked the girls two questions which 1 hoped -
would reveal their thoughts on what school science should be.
These questions were;v |

1. What would you like teachers to know about teaching
children?

2. What would you 11ke teachers to know afout.teaching
school sc1ence?

Each g1r1 spoke of her thoughts and hopes and as I'listened 1
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coy]dn‘t help but feel that given the chance, these students
could provide ideas on how to transform school science into a

human conversation that would make it a characteristic activity

of life. Their comments are detailed in the followina Y

sub-sections and as I discuss them, I take the liberty of showing .

how their words parallel those of several distinguished educators.

A) Implications and Conq]qsions

j
1. We Could Teac@&Them fhjngs:
. ;

e 1Y

215, Jgnny:' ... But, now that we're older, maybe we know

. a ‘fgw more things than maybe [ teachers ] do.

" Arglef\f we could talk a lot more in class, and
‘ ifaﬂﬁ¢cou1d say a lot more, we could teach

",
o

& things, and they could teach us things.

b5 : [

- i 0

g Ll
A “"5"‘%2%’33"

And ¥

“ﬁhk we shod]d be'able to do what we
want t6 do and teach ourselves how to do these
things ... have our freedom to do things.

In the aone‘ex;erpts, Jenny speaks of how she wishes that
her potential for teaching would be recognized. Although she
knows that she is a student, she also sees that she could
contribute to ghe instructing and sharing of some of the learning.

Freire (1970) comments that "education mustbegin with the
solution of the teacher-student contradiction, by'reconciling the
poles of the congradiction so that both are simu]téneous]y
teachers and students" (p. 59). This blending of roles and
.subsequent dialogue can enable them to "engage in critical

thinking and the quest for mutual humanization ... To achieve

this, [the teacher ]must be a partner of the students in his
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[or her ]ro]ations with them" (p. 62). Freire states that in this
atmosphere of education, "The teacher is no lonoer merely
the-one-who-teaches. but one who is himself tauaht in dialoaue
with the students., who in tdrn while beina taught also teach. '
They become jointly responsible for a process in'which all arow"
(p. 67). Greene (1978) adds that - r4f=ducatovr:~;] and their students
miaght well enter a conversation wiiii one another. the kind of
conversation that allows a truly human wayv of speakina. a beino
toaether in a world suscentible to aquestionina" (p. 69):

Jenny, freire. and Greene all speak of the comina tonether
of student and teacher to speak and Tearn from each other. No
Tonaer 1s the student sitting aﬁd listenina while the teacher
hands aown a curriculum that even the teacher did not have a part
in b]anninq. Instead. Jthe teacher presents the material to the
students for their consideration, and re-considers his earlier
considerations as the students express their own" (Freire. 1970,
p. 65). The students are seen as co-teachers, énd the teacher,
a co-Student. Tonethé}, the} learn, teach. and question as thev

live their Tives in school.

2. A Bit More Understandina Science:

71. Jane: We need a bit more understanding science.

72. Int.: What do you mean, Jane, by a more understandinn
science?

73. Jane: Like, I mean, we need a science lesson .

that will teach us.
Voo ¢

74, Int.: What do you want to know about?

75. Jane: .HeTW, 1ike, it will teach us in everydav Jife.
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Like, when we have 1ittle kids ...

76. Jenny: Like the things we do everyday.

N

77. Jane: . Yah,

79. Jane: Like, I 1ike animals. That would be okay
because you know if you have some pets at
home ...

The girls were of the opinion that the school science they
} experienced was only marginally related to their everyday 1ives.
They felt that a change should be made so that school science
could, in part anyway, be seen to have its-roots iﬁ and application
to their lives. ~ § | |
Perhaps this transformation would naturally come about from
the dialoaue. and ref]ecfion that was mentioned in the previous
section. Freire (1970) contends that "Students, as they are
increasingly posgd Qith problems relating tg¢ them$e1ves in the
world and with the world will feel increasingly challenged aqp
obliged to respond to that challenge" (p. 68). If our elementéry
science programlcan be open to dialogue, and flexible enqugh'to
allow for student lives to influence it, then perhaps children
could not help but want to be involved and feel responsible for
their Qwn learning. .
Greene (1978) comments that
curriculum ought to provide a series of occasions for
individuals to articulate the themes of their existence
and to reflect on those themes until they know themselves
to be in the world and can name what has veen up to then
obscure. (p. 18) ,

She adds that "learning must be a process of discovery in response

to worthwhile questions rising out of conscious life in concrete



situations” (p. 19).

The girls, and these educators, are all making a plea for
increased student participation in curriculum decisions so that
tﬁey caﬁ begin to name their wérkd. be one with it, and find a

sense of belonqing. : y

3. They Should Help Us Learn:

152. Jenny : "1 feel that school ¥s for learning, and if
we're qoing to learn, [teachers ] should help
us learn, not teach us how to learn.

215. Jenny: But now that [we're ] qetting older, [we]
don't need [teacher instruction) as much
because [teachers ] have taught [us] -
enough now, now [we ] should be able to
fiqure out a few things [ourselves ].

Jenny sees learning as something which is not handed down,
but rather is encouraged and enhanced by a teacher-helper. She
wishes teachers would recognize that as students qrow older, they
become more knowledgeable and capable of assumina responsibility
for helping themselves.

Greene (1978) summarizes that ”phe objective of educators
is to enable others to learn how to learn" (p. 3). She adds
that "to come to reflect, to come to see is to learn" (p. 34).
Therefore, perhaps when teachers encourage ref]ectiqn and
critical awareness within the classroom, they are helping students
to learn about what is essential in life. It is not the endless

memorization of facts for some test, but the abi]i;y to be

thoughtful, critical, and independent in one's learning that is
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essential.

4, More Freedom ... in a Certain Limit: The qgirls qave

concrete examples of how they would l1ike to increase their
participation in the learning. They fe1t that both teachers and’
students should be able to use their own words to explain &hd
speak of school science.

105. Liona: ... say it 1n your own words so we can
understand it better.

152. Jenny: ... I think we should be able to say what
we want to, I mean in a certain limit, and
we should be able to do what we want, in
certain limits.

Further, they felt that teachers should be more patient and
allow the girls to work according to their own time. Teachers
should also take time to speak about t#e lesson and help students
who don't understand. -

3. Alison: ... They should be more patient ..~ Also ...

teachers, if they're nice, ... will probably
listen to you more.

22. Jane: ... some teachers are not patient enough,
you know, (
31. Alison: - ... if [students ] don't understand something,
tell them.

Finally, the girls spoke of the general sense of freedom for

which they wished. They did not advocate anarchy, but rather, an
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increased sense of freedom that was still contained within

common-sense limits.

~156. Jenny: ... 1 think we should have more freedom.

37. Sandy: . ... you look for discipiine. You don't want

' to go to a school where all they do is horse
g;;ound all-day because then, you might as well
tay home .- - 1

-/,‘s
s

169. Sandy: ... I thought .the teacher should give you
. B more freedom, not to write on. the walls or
anyth1ng .

Suransky (1982) seems to'agree with these comments on

freedom when she states: ,
.throws the child into nothingney’s
humanization of the 1ife-world
. of ‘the child, for she then Tlacks the solidity of bging.

What is needed however, is a flexible understanding of

this d1a]ect1ca1 experience in- ch11d life. (p. 184)

A 1imit]essksi
and does not aid in t

o vff'Th1s fréedom with’ 11m1ts that is spoken of podnts to how the
girls see part1c1pat1on and 1nteract1on as a key exper1ence in

”f’EERn91; Th1s freedom is connected to nam1ng the world "with

-~

~

which and 1nvwh1ch they f1nd.themse1ves" (Freire, 1970,_p.‘70).
Fre1re ‘adds that: | ’
bTo exist, human]y, is to name the wor]d to change it.
~ Once named the world in Tts turn reappears to the namers
- as a prbb]em and .requires of them a new naming. [Peop]e ]
are not, built in silence, but in word, in work, in
action-reflection. - (p. 76)
If it is %rue that the girls advocate a transformationdof
* school sc1ence where they can take part in the teach1ng and

1earn1ng, see the connection to their everyday life, assist in

=
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curriculum decisions, and do it -#11 within freer perceptions of
time, communication, and movement, then what can we as teachers
do to bring this about?

One suggestion that has already been made is that studentsJ
and teachers should engage .in reflective dialogue where'togetheﬁ°
they name their own world. Greene (1978) directs further
’@A)‘I . . ‘
suggest1ons specifically to educators. She comments:

I am convinced that, if teachers today are to initiate

“:young people into an ethicdl existence, they themselves

‘must attegd more fully than they norma]ly have to their
 ~own ]iyesfand its requirements; they have to break with

the mecharical life, to overcome their own submergence

in the habitual, even in what they conceive to be the

virtuous, and ask the ‘why' with which learning and moral

re&son1hg begin. (p. 46) B

However Stake and Easley (1978) remind us that "schoo]s are
the offspr]ng of society. They are both the image of soc1ety |
coday and the shaper of society tomorrow" (p. B:1). This can be
both discouraging and challenging. It may seem quite hopeless
to advocate any EriticalvthOught in sqhoo1s when this thinking
is not encouraged in our society. On the other hand, by
encourag1nq ch11dren to questwon and chal]enge the dehuman121ng
_structures that we tend to describe as how 11fe is, there is the
potent1a1 for a gradua1.transformat1op of what we call schoo].
Additionally, perhaps preservice,teaEhers can be encouraged to
reflect upon their own 1lives, and the career they are preparing
to enter. Greene (1978) states that:

Neither &he teachers' colleges nor the schools can change

the social order ... But something 'can be done to empower

"some teachers-to-be to reflect upon their own life

situations, to speak out in their own voices about the
Jacks that must be repaired, the possibilities- to be acted



upon Tn the name of what they deem decent, humane and
just. (D 7) J

Perhaps Freire (1970) says it best when he conc]udesf
(Human beings J.are fulfilled only to the extent that they
create their world (which #s a human world), . and create 1t
with their transforming labor. The fulfillment of"

(humans as humans ] 1ies, then, in the fulfiliment of the
world. (p. 141)

Perhaps these comments by the girls specifyingla merging of

the ro1esébf student and teacher, a curriculum which has personal

)
Yy

-meaning to their everyday Tives, & view of teachers aslhelpers,
and an increased sense of freedqm, echo their description of
hands-on science accivities. When the girls are able to begin in
wonder, be personally involved, share with others, anticipate
outcomes, and seek knowledge maybe they sense this is a time when
they can personally create and participate with the world.
Additional statements by Freire and Greene suggest that an
element of critical reflectibn and thoughtfulness about how we
interpret schoo1, the under]fﬁng themes of the school experience,
and the eff1cacy of peop]e within the system should also be
addressed

I‘th1nk‘these_descriptions, obsereatfons, and suggestiens
comb{ne to diSC]ose tne;vision of science Bronowski (1978) was
alluding to when he labelled it a characteristic activity of
human life. A science where’ experience fully, vjvid]y,'and
persona]iy what it means to z::;er ebout the world, reflect on
our existence, and be present to our self. A way. of life which
.i]]uminetes,vegtends, and preserves our primordia] engagement

with the world and leads 'to a human conversatign where both



O

students and teachers can say they belona.

B) Recommendation’s for Further Research o ?

1. Gathering Other Data: This study points to the idea that

when we try to explain phenomena such as Tow enrollment in science
cqurées, 1owkachievemeﬁt in science, and underrepresentation in
science careers, it is important to examine the around structures
aﬁd fheme; of the experience of school. Factors which have been

jdentified in research literature as influencing girls in science

are enliahtening, but they must be looked at within the overnpowering

framework of the school structure. Perhaps when we say that some

|

airls feel alienated from science, we are also sayina that some

qiris feel alienated from school and that alieration should be
N

explored in a aqualitative way. In this respect, phenomenoloay

offers the potential to thouahtfully turn to soms of the themes
identified in this thesis in an_efforf to come to an even areater
understanding of such themes as alienation, belonaina, freedom.
undenstandin¥, and learning, in the conteit of the school.

\It would also be interesting to study a classroom somewhat
different 1n;emphasﬁs fFOm the one 6bserved in fhis study - <\ 
a classroom. where éeachér—étudent dialcque, and student

v

participation in the learnina dominates classroom interactions.

" How would students in such a classroom describe their experiences®

of school sciencé? How does the teacher cope in this different.

atmospheree and still satisfy the bureaucracy's demand for student
Y ’ '

bé@i&ior, report cards, standardized testing, and cqmo1etion of

the government curriculum? Or, could such a class ever in fact be
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found? Perhaps another study might involve the piloting of this
approach tb science'teachihg and the gubsequent discussion of how
various participants experienced thiéiprocess of education.
| Another study could be comparative in nature and involve
interviewing both boys and girls in the same science class. Maybe
this would show similarities or differences between ‘the two sexes.
Other studies involving different qrade levels in e1ementary
school and-children of lower achievement levels ﬁicht also be
interestinag. . | \ |
At this conclusion to my study I can't help wonderina how f
Jenny, A]ison. Jane. Me]iséa, Sgndy, and Liona will experience
“schoo] écience in junior high. wi11'they still speak of marks
and wanting to p]éase, or will they increasinaly speak of not
caring and beina disinterested? Will they sti]] be pointed toward
future education and careers, or will the curfent economic
situation crush those hopes? Will they still speak of wanting to
‘participate in school science. or will they dive up? A
'1onotitud1na1‘study with ihesé same qir]s could ‘beain to answer
some of these questions and prov1de Understand1nq of the relation

" between their 41ves and school as thev‘trave] throuah "the

“educational system.

2. Using My Data:

The first effort to research a new problem is most 1ikely
to be ineleqant, imprecise, and crude. What one mostly
-1earns from such first efforts is how it should be done
better next time. But there is no way of bypass1na this
first time. (Maslow, 1966, p. 14).
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. & ! [™
‘The interviews with the girls, my ethnoaraphic description of

c]assrdom interactions, and my personal journal notes provide data
which ao well beygnd what is used or reported in this'study; data c
which speak further of tqé‘experiences the airls had in scHoo]

science. Hands-on activ% jes encompassed only a portion of thé
classroom activities which took place. 1 have not yet explored

those other science experiences fu]ly'because of tynica]yand

‘necessary limitations to the scope of a master's thesis.'ahd because
some of the themes which 1 felt might‘emerqe.from those data miaht

be construed as somewhat sensftive.in nature for the nersons

involved in this studv.

Perhaps some of the restrictions to the content and extent.of
the discussion in this tbesjs coﬁ]d have beeh avoided thrbqah the
use of alternate research desians and settings, but this insight
ohTy emerqged. upon completion of data qathertna and the cohposinq of
an early draft of the'present study. Nevertheless. the research
desion used was apnropfiate to the,ouestiéns asked and if.analysis-
is to be shared with sfudy participants, then it is to be exnected
that revisions will occur. My personal experience confirms
qaslow’s (1966) statement about the trials of researchina new s
questions in new wéys. Perhéps only when we persona]]y'part%cipafe
and become involved with searching for answers which matter to us.
can we beqin to learn what reseafch, and maybe 1ife. is all about.

| A fuT]ef analysis of the rest 6f_the data.évailable, however,
would almost certaih]y be helpful in uncoverina how the airls Tive
the entire spectrum of school science. how they tive within the

- school structure, and how they react to the limits of classroom
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1ife. for example. what do the dir]s mean when they say. “I
don't really understand the thinas we're readina out of the book.",
what do they mean when they say, "Peoplevdon't really think about
what they're buttinq down on worksheets.", what are they tellinq us
when they say, "I don't feel I've understood it enough because I
keep asking questibns-about it." Pe;haps the implications'which
~arise from .these statements, and the messages they contain for
educators ;ould,be pursued in later discussions and papers. or
even forﬁ the basis of subsequént research p%oposa]s.

Finally. pe;haps this apparent conc]usfon to the study is
really the becinnina of my search for a scienée which does. not
stand alone within sohe fortress., but is. interconnected with
the vorld and which is esséntia]]y a human activity -- a science.
which is all about wonder. and life, and informing the "human
vision" (Mawkins, 1974, p. 2). In this respect, maybe the
present study actua]]y represents the starting point or threshold
6f some journey alonq a‘path‘where we can experience science as.

)

inherent to life.
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APPENDIX 1

°

Time Schedule.

Date Observation Interviewee Interview
| Time Interpretations

| Friday, ' - : , Mr. B no
March 15 '
Wednesday, 11:30-12 noon Group Interview no
March 20 '
Friday, - Group Interview no
March 22
Tuesday, .9:05-10:15 a.m. Jane, Jenny, yes
April 2 ©10:30-11:20 a.m. Sandy
Wednesday, 11:36-12 noon Melissd? Alison _yes
April 3 ‘ ‘ « '
Tuesday. 10:30-11:22,a;m. Liona, Melissa, ves
April ¢ ' ‘ Alison )

Wednesday, 11:30-12 noon  Jane, Jenny, ! - ves
April 10 ‘ Sandy

Tuesday, 10:35-11:35 é.m. + Jane, Jenny, . yes
Arril 16 : Sandy

Wednesday, 11:30-11:50'a.m. Alison, Liona ves
April 174 : C
Tuesday, 10:56:12 noon Liona, Melissa. no
April L Alison,

k)

Wednesdav,” 11:30-12 noon” Jane, Jenny, no .
April 24 : Sandy

Tuesday, - Final Group no
April 30 ' Interview

~ Monday, - Mr. © no
Mav 6 : .

[h
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APPENDIX 2

Sample Individual Interview !

Alison - April 17,1985

{ -

This interview begins with a discussion of the written

1nterpre£ation from Apri] 9‘ 1985,

the following conversat1on takes p]ace

Int. = Interviewer

1. Int.:

2. Alison:'

3. Int.:

4. Alison:

Int.:

(&2}

VA

6@§;@]ison;

7. Int.:

h)

9. Int.

10. Alison:

8. Alison:

Nothing you feel I've said strangely or anything?
No.

I'm going to start out by asking a few quest1ons about

~ this just to clear up a few things I wasn't too sure

about. And thenmwe'll talk-about the science Tessons.
First of all, right up here you talk about doing
worksheets and they're boring to you because you think
they just. talk about what you've already talked about
in the class. Can you tell me then, why do we do
worksheets? \lhy do teachers g1ve them7

Well, like some kids are not here to know that, so you

could really know it, some kids are rea11y not sure
yet. So they, are not sure, they don't know that good
so they do it to help them know it better.

So the worksheets help the kids who aren't so good in
scieace? And seems that they probably didn't - _
u‘*‘tand_it'the first time, then worksheets help
t A '

Yah.

But for you, because you probably did understand it,
they are boring. Is that what you mean?

(nods yes)

Down here where you talk about your parents, are your
parents scientists? . :

_Ho.
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As A1ﬂson reads the 1nterpretat1on,"



.

12.

13.
14,
15.

6.
17.

18.

16.
- 20,
21.

22.

23.

. int.:

Alison:

Int.:

Alison:
Int.:

Alison:

Int.:

Alison:

Int.:

Alison:

Int.:

Alison:

Int.:

Also, I want to ask you about your extra-curricular

science activities. You said
you're at home you'll do the e

school. Are there any other things that you do outside -

of school that have to do with
thinking of things like hobbie

even a toy that you had when you were a kid that had to

dQ with science.

Well, 1ike, ever since I was ]
doctor. And, like, my uncle,

too. And like I had all sorts
I had them and sometimes my un
lives in>Detroit now and he wo

This is the uncie that you tal

~at the interpretation)

Yah, he's working there and, he
not often. And Tike when he b
and I look at it and try it ou

_Can you think of anything else

science? Do you go to Girl Gu
that? .

Well, I used to be in'Brownies

Did you do anything that had- t
Brownies? ‘

Well, not much. We were going
didn't go. It was too expensi
dollars, and then ten dollars

- to register and then you had t :
But, I didn't go. But in Brownies you mostly do . like

how to take Care of the home.

- And housework?

(nods yes)

You said that you think you mi

Could you describe what you th
adult life would be?

Well, if you don't have a job
university, like you set the a

that sometimes when
xperiment that you did in

science? And I'm
s, or Girl Guides, or

ittle I wanted to be a
he wanted me to be one
of little doctor toys.
cle would visit me. He
rks there. "

k about there? (I point

sometimes visits, -but
rings some equipment,
t.

that has to do with
ides or-anything like

0 do with science in

to go to camp but I
ve. There was a twenty
to qo and twenty dollars
0 buy a Brownie dress.

ght become a doctor.
ink a typical day in your

yet, or you're in
larm, and get up, and do

your stuff, and then make yourself breakfast, and take

your books, and go to the univ

Okay. How about after univers
thirty years 01d?.

ersity.

ity when you're twenty or
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24. Alison:

25. Int.:

' 26. Alison:

27. Int.:

28. Alison:

28. Int.:

30. Alison:

31. Int.:

32. Alison:

33. Int.:

34, Alison:

\

A

“Well, if you're-married, well, I don't know. But, you

wake up and then you have to make breakfast for your
whole family. And if you have kids you<have to make
sure you send them off to school. Like, if they're
little, you help them to dress and you help tgégﬁmake
Tunch at school. And then. sometimes you clean the -
house. And then your husband, if there is, like if you
have a husband, you help him make breakfast and then he

. goes to work. And when the kids come home you sometimes

clean the house. And when your kids come back from
school you fix them a little snack or something and tell
them to do their homework, if they have any. And then
your ‘husband comes home and you have supper together.

- And then your kids ... and you watch TV together or

something.

~And you think that's pretty well what your life m1qht -

be?
Yah, probably.

khen you talk about being born with science talents, do
all scientists have science talents?

Well, you have to have.the interest to be interested in -

it. Like, some people they're good at drawing, but I'm
not a good drawer no matter how hard, like, I try my
best and it's still ugly. And some people, God gives
you your talents. Like .. '

" Could you tell me what the science talents are? Could

you list the science talents you are born with?

Well, the most important is your interest in science..
If you're interested in it and then you have to work'
hard in'science. And you listen to the teacher and
stuff and you pay attention and you participate. And
like you're here most of the days because if you're
absent you miss a lot. And also, and then, 1ike you do”
experiments and you part1c1pate more and that's -

~ basically it.

And these are the kind of things that you're born with?

Yah.

Where did you learn about Sciente talents?  VWhere did
that opinion come from?

Like we have religion, like, a Catholic School. And we
learn our religious stuff and the religion teacher,
Mrs. A, she is- in the . other grade six class, like we
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36.
37.

38.

39.

40,
21,
42,
43.

44 .
45.

46.

47.

. Int.:

Alison:

Int.:

Alison

Int.:

'

Alison: -

Int.:

Alison:

Int.:

Alison:

Int.:

re

Alison:

Int.:

. Alison:

switch classes. Like, when we go in there she talks
about, like expand your talents to your best.

So whatever you are born with, then you try to make the
best of those talents?

(nods yes)

Alright. When things don't work out the way you

thought they would in science, say you made a prediction
about something and it didn't turn out that way at all.
What do you do when that happens?

: Well, not much. Like the boys, L.B. and Sam, whenever

they make them they say, 'Oh, right' and stuff. Like
they're real loud. They move around and they're happy
because they're right. But, it doesn't matter, it's
Jjust a prediction, and it doesn't really matter. Like
you're/ happy when you're right, but it's no big deal.

Do you think you’11 take science in high'schoo1?

Yah, I think. Like I'm going to St. Jean and they don't,

give you options but, it's an academic school and I'm
going to go there. And they say that they don't have
art, but.gym is an option and they might have music
this year but the .rest you have to take.

When you are in high school, do you know which science
courses you will take?

No, I don't know.

You don't really know what's offered?

~

Yah, I don't know. 1 have no older brothers‘and sisters.

I'11 just ask you a little bit about the science lessons

nov, Yesterday, Mrs. T was .here and she started off with

a filmstrip. And she stopped the filmstrip and she

'. asked you questions. What did you think about those

lquest1ons7

You had to listen to the film to get the questions.
Like, we're just starting them. It was a pretty good

" film. The questions, like you had to listen carefu11y

to answer the questions.

So wou]d you say that they were hard questions or
simple questions or what? :

lie1l, they were about in between. Like you wouldn't
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49.

50.

51.

52.

53.

54.

55.

5€.

57.

58.

59.

Int.:

Alison:

Int.:

Alison:

Int.:

Alison:

Int.:

A]ison:

Int.:

Alison:

Int.:
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have known the answers if you weren't familiar with
that topic.

"After the filmstrip she brought out two batteries,
Battery A and Battery B. And she had two boys come up

and weigh them for the experiment. What sort of things

- go through your mind when the kids are picked to come
up and do something and then the rest of the kids

observe?

Well, lots of kids want to get p¥cked. Like, I don't

get picked much. But, it's kind of fun when "you watch,
and the kid that gets picked is pretty happy.and

“excited, they get to do it ... like getting to use

science equipment.
Does that help you learn how to use science equipment?

Well, like when you observé people you know if it's
right or wrong. And then you improve your talents.

Now, you sit at the back of the row. Vere you able to
see the boys during the weighing?

Well, not much cause all the heads were in the way.
But, Mrs. T tells you after what happened. But you
can't see the best view.

She had you make a prediction about putting the batteries
in the flashlight and letting them wear out. And some
kids thought they'd weigh less, some kids said more, and
some the same, and then she told you the answer. < She
said, 'They're going to weigh the same.' How did you
feel when she told you the answer?

Well, like I thought that she wasn't supposed to tell.
Like, that's what experiments are for. But, like she
said that she wanted us to know before hand as it would
take a long time to understand why she wanted to tell
us first. : ' ‘

The last thing that she did was with the matches she 1it
and she put them on the scale. The people . gathered
around at the front watching. What sort of things did
you think about when that was going on?

Well, it was kind of neat ... how it's really going to
turn out, it's pretty interesting when yqu're not.sure
about stuff. , )

Would you say that something like that is one of the
most interesting parts of science for you?



- 60.

61.

62.

63.
4.

£5.

6t.
67.

69.

70.

Alison:

Int.:

Alison:

Int.:

Alison:

Int.:

Alisor:

Int.:

>, Alison:

Int.:

Alison:

Like I said in this part, 1 like activities and
experiments. ‘

What did you think of today's class? It was mostly
reading from the textbooks and you did the questions
at the end. What did you think of that?

Like, it was alright, 1ike it wasn't exactly that
boring, but it wasn't that great either.

How would you have made that better?

Well, 1 would have done some experimehts. Like the one
at the top of the page. He said we weren't going to do

" that experiment.

On the last page you read? When you just read the
bottor: part?

(nods yes)
Do you think you're going to do that experiment?

Yah, I think so. He said we'll probably do it next
time. But, I think we'll probably do it when Mrs. T
is here. :

When you take stience in school, what is the main
impression that you have? What is the main thing that
goes through your head?

Well, 1 like science. And I'm pretty excited when
science. Well, I can't really call it excitedy but
it's nice. I like. science. And it's kind of
excitino. 1 wonder if we're going to do experiments
today and what new things I'm going to learn and
things 1ike that. -
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APPENDIY. 3

Sample Interview Interpretation

Alison - April 17, 1985

This student describes worksheets as being boring. ' This is

.

A J

bécause she usually understands the concepts when the lesson is
being taught and therefore finds the worksheets to be repetitive.
She does realize that some students need these written exercises
as they may not have entirely understood the lesson material.

Her extra-curricular activities in sc?ence are varied in

nature. Sometimes she will repeat her school science experiments

.
~

at home to see for herself if they work. She was also enrolled in
Brownies, but she describes those experiences as being slanted
towards traditional female ‘tasks sﬁch as taking care of a home.
When she was young, she would play with a set of doctor toys. This
early introd&ttion to medical interests was encouraaed by both her
parents ‘and uncle and has resulted in her wishing to be a doctor.
Al though this ;tudent seems definite in her choice of a future
medical career, she gave a conflicting prediction of her adult life.
then asked to describe a typical day in her adult life, she detailed
a traditional female home-oriented day. She d1q not make any
men}ion of daily tasks associated with é career in medicine. Instead
her typical day consisted of housework, making meals, and attending
to children. If seems that although she wants to become a doctor,
when she is asked to describe a typical day she is 'brought back to
earth' and feels that she w%]]‘actua11y énd up doing traditional

female .tasks in the home. Deep inside, this student wonders if she
L]
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will be truly able to escape from ending up beina a housewife .
and working at some low payina part-time job.
People who do well in science are born with science talents.

These talents are:

1. an interest in science

2. work ethic

3. paying attention in class

4. participating in class

5. good attendance
The studént has this opinion as the result of the teachings she has
had in her‘religion class. In that class the teacher has told them
to expand their talents and do their best. There seems to be a
conflict here between how the student and the teacher are defining
the word 'talent'. The teacheﬁlseems to be talking about.ta1ents
that children are born with such‘as a talent for music. The student's
list of tafents seem to outline abilities which are the result of
how you have been brought up by your family. Perhaps when the
student says that 'people Qho do well in science are born with
science talents' she reaf]y means that 'people who do'we11 in science
have learned good habits of working in school'. + ore boen LN sc

Sometimes during class science activities, the children aré.- A

asked to make a prediction. Those students who predict correct]y
are happy because they're right and it adds to their status in the
class. For those who predict incorrectly;qﬁt's no big deal because
after all, it was just a prediction. .
This student infénds on taking science ipiﬁﬂ?ﬁfschoo]. She |

T



doesn't know which science courses she will take because she is
unfamiliar with the science choices in high school. h

The student made several comments about yesterday's science
class. She felt-that the filmstrip questions weren't too hard, but
you had to pay attention to the film if you were go1ng to answer
them. When the béys were weighing the batgeries, she felt that it
was fun to watch to see if they did it correctly, but it is much
~more exciting for the student who gets picked. She also had soﬁe
difficulty in seeing the weighing due to her seating position.
Fortunately, the teacher told them what the results were after the
weighing was completed.

This student was disappointed when the teacher told them the
'correct' answer to their pred{ct1ons before doing‘the experiment.
She feels that the teacher shouldn't tell as that is what
experiments are for. Also, it makes the activities even more.
interesting when you don't know how they are going to turn out.

In today's Science class, she described the reading activity
as not exa&t]y boring, but not that interesting either. She would
have prefe}red to do the activities as a way of introduction to
the topic. -

Her main reaction to school science is excitement. She finds
it interesting and fun. She likes the idea of learning about new
things that she never knew of before. Science is like an adventure

that she wonders about and it makes her feel good inside.
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APPENDIX 4

Sample Journal Entry

Tuesday, April'Z, 1985

. f
"3 &

Finish taping at 12:07 p.m. and race out to my car. 1 eat my
lunch as ! drive back to university for my class. It seems that
everything is being done too fast. I don't know if I have asked
pertinent questions and I cfinge at the anticipated vaqueness of my
transcripts.

I'm findipg this experience to be a rushed one. As the science
class is being taught, I find that 1 am unable to write dowﬁ the
lesson, observe the class, and pay particular attention to my key
informants. 1 am so busy writing and following the lesson that I
feel that I may be missing something very crucial that I have yet to
identify ... ! |

[ guess that perhapsvsome'of the problem is that I haven'f yet
sat cown and pondered.their words. Maybe once‘I do that, I will see
the depth of reflection they do have and how we inevitably say more

than our words.
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APPENDIX 5

Teacher Interview

May 6, 1985

Int. = Interviewer

Mr. B = the C]assroom Teacher

1. Int.: First of all, what is your general background and
training in elementary science?
2. Mr. B: You mean at university? What courses?
3. Int.: (nod yes) ,
| \ I
4, Mr. B: I took two first year science courses. Biology 230 and

Chemistry 230 or 232, whatever the number. That's it.

5. Int.: Did you take any C.I. courses in elementary science? = ' v
6. Mr. B: No. 1 went the secondary route 50 I didn't take any
elementary C.I. courses.

7. Int.: Did you take it at the secondary level?

3. Mr. B: No, I'm an English major so I took an English C.I., I
started out in science and in my second ygar I switched
over to English. Actually, I 1ike science, and I still

. do, I still read science and that too. Science books.

9. Int.: Do you belong to any specialist councils?
10, Mr. B: No.-
11. Int.: Any extra-curricular interests in sciencp?{i&

al2. Mr. B: Well, yes. I read science, quite a bit.

»

13. Int.: You mean magazines?

14. Mr. B: And books sometimes. Science oriented books. Like,
with nature, I live out on an acreage so we do a lot _
of ... We have a pond out behind our place and I go out
there with my son and we catch minnows, and stuff 1like
this. Water bugs, shells, and try to fiqure out what
they are. Identifying birds, I try to do that kind of
thing. See how many different kinds of birds 1 can see
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15. Int.:

16. Mr. B:
17. Int.&=
18. Mr. B:
v19n Int.:
20. Mr. B:
21. . Int.:
.22, Mr. B:
23, Int.:

24. Mr., B::

- else do it.

) | i SRUIE

back there. It's more the nature part of science that
I'm ‘interested in ...

More the biologﬁca] ) , L.
0

Yes. The Space Scienges Center, [-want to go there wwth
my family. And that sort of thing you know.

Have you ever done any inservices in the science area?
Yes. Before we got our facilitator this year we went

to an-inservice just to orient us. But other than

that, no. A L ) '

That was orientate you to the Addison-Hesley Science?

. A ’

No, that was. in the”September of this year that's when’
we got our facilitator, Mrs. T. It was to let us know»
she was going to be work1ng with us and what she was
going to be doing. What was expected of us. But it
had nothing to do with the actual course. But with
this, what they give you along with the facilitator,

'you get a set of lesson plan. which makes it easier

because -you fol]ow through these lesson p]ans and it
kind of orgar 1zes the work a little better

Why was the science facilitator or1gxna1]y requested?

I think you re eligitle for one. In our school we can
get a facilitator so any extra help you can get, you

‘grab. Especialiy this way because you see her set up

experiments. And if you've never seen: them set up
before it can be pretty tough. So she sets them up and
you say, 'Okay, well, that's how she did it.' You know
some experiments you-always blow. Okay, I want to see
somebody else set that up. . How does she work it? How
does she organize her groups? A1l this I found just
incredible., Really helpful. You can watch somebody

e

%,

So would you say that up to this year you Weren t ,
emphasizing an activity science program whgn you taught

science? wc;\ . )

Not as much. But I did try to get thef what .1 thought
were the easier activities, ‘easier to prepare that is.

I would do those. The ones that were harder I would
try to do on a demonstration basis. A little bit like
thi{s year but not quite. Not as much. The thing is,
the good thing about a facilitator is that you have to
keep up. You have tg keep pace with her. She does one-
Tesson, you have to &o the follow-up, and then she's



25.
26
27.

28.
29,
30.
31,
32,
33,
34,

35.

36,

37.

39.

Int.:

Mr.

Int.:

Mi~.

Int.:

Mr.

Int.:

Mr.

Int.:

Mr.

Iﬁt.:

Mr.

int.:

Mr.

Int.:

back” for the next one. . So you have to be finished.

So it ps you doing science. But if you're on your
own, yol¥have a very heavy math, to bg perfectly honest,
and a hdavwL.A.. You know the endof the day is

coming and you haven't finished your arithmetic yet. So |

the. tendency is to steal from sciepce and from French
and things like this. It's too b , but it happens.

o »
So you almost have quite a time restriction then?
Oh, yes.

Especially with the science facilitator coming in this
year? . 7 :

Yes. With the facilitator you have to cover it. So you
don't steal from that you steal from somethino else.

: So it's very important in class to keep the kids moving

on whatever the lesson is for that day and keep them on
time because you have her coming in?

Yes, right.

Plus having to covergthe curriculum in a year.
(nods yes)

How long ha;e you been a teacher?

This is my fourteenfh year. %

oz . )
Hew do you feel about teaching science? -1 guess you've
answered a little bit of that already. - ‘

Well, I have mixed feelings. It takes S0 much time to

prepare you know, you have to get all this méterial
togetherr and then you have: to run through the experiment
the night before at home. Because you don't want any
surprises. And then it takes half an hour to prepare
for any act1v1ty based 1esson Although, I enjoy doing

it

You mean to find the materials and that kind of th1ng7

Yes. P1us we have boxes w1th materials in them But
they're not usually complete. You usually: have to get

other materials from elsewhere. So I find science takes-

a long time in preparation.

These other boxes thét you have, whofput those together?
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40.

a1.
42.

43,
a4,

45.

46.

47.

48.
49.
50.

51.
52.

53,

o Mr. B:

Int.:
‘Mr. B:

Int.:

Mr. B:

Iht.:

Mr. B:

Int.:

Mr. B:
Int.:

Mr. B:

Cow

Int.:

Mr. B:

Int.:

The school doesn't reimburse you?

5
£
o

When the STEM program came out, each of the schools got
together a hox for each grade. In each of the schools.
And they're sgupposed to be upgraded but I don't think
they have be%h for the last couple of years. ‘

AN
Is one teacher\giyen the responsibility to upgrade these
boxes? RS ' !
No,.I think it is the administration that takes care of
it.

THe head office?

No, our administration right here. They get a group of
parents together and the parents i1l out what's missing.
Because there is a 1ist of what should be in the box
right on the cover. They just check to see what'
missing and they fill it out. I don't think th got
around to it last year. '

It sort of lapsed?

Yes. [ find sometimes it's easier to just get your own
materials. Because what is in the box is meant for just

one demonstration lesson. If you want to do turbines-

with the whole class, well, you don't have enough

materials. So I find it's almost useless. It's only ,
good 'if you want to do a demonstration lesson. Then

you might find the materials in there. But if you want

to do it with the whole class; everyone working in

groups, then you don't have enough materials. ;5

Now, when you have to run out to Safeway, or whatever,
to buy straws or aluminum pie plates, how do you do th
financing on that? : L '

I pay for that myself.

Well, they might, but it doesn't cost that much. I just
pay fér it myself. , .

Is it sCh601 based budget?

No, it isn't. I could be reimbursed I think, but I
haven't bothered even to ask. It doesn't happen that
often that I have to buy something. I'm generous.

. Do you teach science to other classes?



54,
55.
56.
57.

58.

59.

60.

61.

Mr. B

Int.:

Mr. B:

Int.:

Mr. B:

Int.:

Mr. B:

Iﬁt.:
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Yes, I teach two grade six sciences.

So you switch with Mrs. A? She does something for you?

"

Yes. . J

What do you see as the value of-having science included
in the elementary curriculum?

I 1ike the STEM approach where they try to foster &
scientific attitude. Questioning, inquiring. Because
even the STEM book, which is not too old, it's already
out of date. They're talking about nuclear energy for
the future. Well, that's already passe. It's not so.
anymore. So you can't really be teaching science for 2
concepts because they change so rapidly. So I think

that the real value of it would be, and it's hard to do,
would be to try to give them an inquiring mind when it
comes to scientific things. So a lot of hands-on

“activity, the mare of that sort of thing you could do,
- the better.  Plus it gives you a break from math and

L.A. which is a 1ot of sit down desk work. And then you
can stick science in therﬁ which is kind of different.
And it kind of breaks up 'the day for them. Plus, of
course, a few concepts too. You want to work these in
as much as possible. Although those things constantly
chanqe ‘ ‘ '

So you can see 1t as offering them not on]y concepts in
science, but also an opportunity to break up their day
and add sort of an inquiry attitude to the day.

I think that is the purpoese of the science that we're

‘taking, the STEM sciencétﬁ.to develop that inquiring

mind. Try to ‘encourage.trg# to ask, 'Well, what happens
if 1 didn't do this, or I 'do this, will it work out
differently?' And that's not an-easy task. That's out
of character for teachers to do that because you want
them to sit down, books out, 'Okay, you do numbers one
through ten.' 1 feel comfortable in that type of an

‘atmosphere. I think most teachers do. So to have them

downg experiments is not natura]tggot for me anyway. 1
don't feel comfortable. I have force myself to say, -
'Okay, the object of the course.is to d® a lot of
hands-on activities. So you have to force yourse]f to
do it that way and not do a lot of notes. Which is not
really the purpose of the course. Although, you have to
have a bit of that to back 1t up a bit.

I think that certainly the majority of teachers feel
most~comfortable with the desk work approach, and a



62.

'63.

64.

65.

67.
68.
69.

70.
71.

quiet classroom, and kids in their desks working. Do
you know why that is? Have you ever had any thoughts
on why we feel most comfortab]e w1th that kind of
teaching and learning? L

Mr. B: I'm not sure why. T just know I'm more comfortable w1th

it
h
st

that. I don't know if I can tell you why

'Int.: Do you feel any pressures from other sources which you

would sort of feel ob11ged to keep to that one way of
teaching?

Mr. B: MNo ... I think there is always the fear that if you do
. too much hands-on kind of noisy type of activity that

you're not going to be able to get them to sit down and
do quiet work. You know, once they get into the idea
of talking and making noise then your class is going to
get away from you. But, I don't find that's really so.-
As a matter of fact, if you give them a chance for a
little bit of hands-on kind of activity, it's easier
later on to get them to do more desk work. Because
they're not doing it all the time. They're not sick of
it, not as sick of it as they would be otherwise.

Int;: Well, the next one again you've already half answered
it. What do you see as important that students learn
in elementary scienceg Would that be aga1n the 1nqu1ry

\ type of teaching?

Mr\ B: I think so. Because if you can teach, plus a few
.g;oncepts, some idea about science and that inquiry kind
~of mind.  That scientific curiosity, it's not a
measurab]e thing, and again, that's where teachers
aren't comfortable. You can't measure that. How can
you measure an inquiring kind of attitude? It's not
definite. But, if you could do that, even if you could
not turn them off on science, I think that would be
quite an accomplishment. Keep them interested somehow.

Int.: ;;what sc1ence content do you emphas1ze?
Mr. B: \what do you mean? @

Int.:

ell, I know through the year you have to cover certain
topics and in some classrooms there is a little bit of
a\slant one way or another.

Mr. B: Wel, we have five chapters that we have to cover.

Int.:  Five\required chapteré?



72.

73.
74.
75.

76.
77 .
78.

79.
80.

81,
82,

83.

84.

85.

Mr.

Int.:

Mr.

Int.:

Int.:

Mr.

Int.:

Mr.

Int.:

Mr .

Yes. Th
Environm

adaptati AL
the study of 1ight, the bending of light. That™s good

e first one is Changing and Preserving.our
ent, that's my favorite. That deals with
on and that kind of thing. Then we do Light,

because you have a lot of opportunities for hands-on

kind of
finished,

Energy,
condensa
Water cy
Yes.

I wanted
What is

: You mean

Or in ge

At the r
things.
also of

activities. Electricity, which is one we just

which is a good chapter too. And we do one on
and Water. The study of evaporation and
tion. ,

o

cle and that kind of thing?

to ask you what view of science you have.
science all about in your eyes?

as pertaining to students?
neral.
isk of sounding repetitious, being curious about

Wanting to question, inquire. Having some idea
how certain things work, like electricity, the

concepts.

An under

Science
you grad
in findi

So it al

Should b
away fro
have som
that.

Do you f
understa
program?

No, I do
There's

standing of the world around you?

should not be something that ends for you when
uate from high school. You should be interested
ng out some more about science.

most becomes part of your life-style?
e, yes. To a certain extent. .You can't get

m the desk work in science either. You have to
ething to evaluate. So you use ass1gnments for

ind that your students have prob]ems
nding the concepts in the elementary sc1ence

n't think so. They're fairly simple concepts;
not too much trouble there.

Do you find most of them do quite well?

The majo
trouble

concepts.

rity of the studerts don't have too much
understanding. The concepts are very basic
I think the reason is they don't want to date
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87. Int.:
“88. Mr.

89. Int.:

90. Mr.

91. Int.:

92. -Mr.

93. Int.:

94. Mr.

95. Int.;

9. Mr.

themselves. If you get too much into detail and then
you're out of date. New information comes in and what
you've been teaching is no longer relevant, no longer
true. So when you're dealing with electricity, you're
teaching with very basic concepts that can't possibly

~change. Like, you have two types of electric charges,

positive and negative. You're pretty safe with that
kind of thing. Positive charges repel, unlike charges
attract. It's all very, very basic stuff. They do it
deliberately so you don't get too heavy into the
concepts. They keep the concepts simple and then they
throw in(}he activities.

r

To back up the. concepts?
Yes.

I notice that in most lessons you begih with review
questions. Vhy do you do that?

Just to kind of keep them from forgetting what they
took the day before. It kind of wakes them up. Throw
a few questions out at them. And when you get to your
next science lesson, well, you kind of add on what you
took the day before. It's kind of like, it keeps it in
their minds, it keeps thgm from forgetting it. So that
when they do the test, y®u've done a lot of review
questions already orally sb it makes it a bit easier.

I find they do better on tests when you do that. When
you start out with reviéw, when they do the final test
they tend ‘to do a 1ittq® better.

So you think all your students wou]d benefit from this
kind of review? .

(nods yes) 'You can't spend too much time doing it.
Just a couple of minutes do1ng review, then you go to -
the new stuff,

" While I was here you gave a test. Why do you give

tests in science?

To see if, these tests are designed to see 1f they not
only understand the concept, but can they umderstand
it when it has been changed in form. And those are
tough questions. :

You apply it to a different type of problem?

Yes, right.
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97. Int.:
98. Mr. B:
99. Int.:
100, Mr. B:
101. Int.:
102. Mr. B:
103. Int.:
104. Mr. B:
105. Int.:
[ ]
106. Mr, B:
107. Int.:
108. Mr. B:
2109, Int.:

‘Even for. your Tlowest ability kids too?

With the same underlying concept to it?

Yes. And this is where some of the activities come in.
Because if they've done the activities, then they seem
to have a broader understanding of the concept too. To
see if they've mastered the material in the chapter,
obviously. To a certain extent to see if they can use
what they've learned in different situations.

And then these marks are then used. toward the report
card mark? ' »

Yes. They tend to do very wei] in it. I think the
average was 75*pr something like that.

Do you find your report card marks are mostly A's and
B's?

Yes.

I don't think I have one mark under 70.
They all seem to grasp it no.matter what the ability?

Yes. There is no problem understanding any of the
concepts.

How do kids learn best in science?

I think it would be through the experiments, if they're
well designed. Some of the experiments are not that
great. But if the experiment is well designed, you ‘
introduce the concept to begin with, explain it to them,
and then you do the activity. And if they can see it
reinfocrced in the activity, well then, it really brings
it home. Otherwise it's just something to memorize,

and some of them can learn that way, they memorize, and

it's okay. They have the concept memorized. But if
they can actually see it, and actually do experiments
where the concept is in action, I think that really
brings it. Like the bending of light, for instance,
you can tell them, 'Okay, a prism can bend light',
but-it's not until they actually see the prism bend the
1ight that you can really see their eyes light up and
it really brings it home.

I observed a 1ot of different activities in your’
classroom: textbook reading; worksheets; questions;
filmstrips; demonstrations; student activities. Just
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111.

112.
113.
114,

115.

116.
117.

118.

119.
120.

121.

122.

Mr. B:

Int.:

Mr. B:
Int.:

Mr. B:

Int.:

Int.:

Mr. B:

Int.:

149

a nunber of questions on these activities. First of
all, the textbook readings, why do you read and discuss
the textbook material?

You mean together as a class?

Yes, when either you read it or the kids read it out
loud.

Rather than individually?

Or rather 'anything'.

Yd

Partly, I guess, is to introduce the concept, the idea

that we're going to be talking about. Another reason
is to make sure that it's read. For the poor readers,
in science particularly, I fiqure, well, they have to
be exposed to the material and you can't allow

somebody who is a poor reader to ‘have that hold ther
back. So I always make sure I read everything together
with ther so that everyone gets exposed to it. Whereas
in reading, that's the idea of a subject like that,

to increase your reading ability. So I make sure we
read it over and everybody gets exposed to the material.
So partly I guess it is to present the ideas.

To present the ideas, to give background knowledge, and
also to cover it for the poor readers in the class?

Yes.

What do you find is the value of givina worksheets and
also questions from the book? '

Worksheets are for bart]y review and to see particularly
those lesson tests. To see whether they understood

what they were supposed to understand. ‘

Are those also used towards the report card mark?

Yes. Partly evaluation too. I don't record all of

“them. Just every second one or so I'11 jot down.

I noticed you demonstrated some of the activities.
What do you see as the value of doing a teacher
demonstration for the whole class at one time?

As opposed to having each of the kids do it themselves?
f



123.
124,
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127.

129.
130.
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Int.:
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Int.:

. Mr.

Int.:

Int.:
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Yes.

Well, it depends on how complex the experiment is. If
it's difficult to set up and the materials are expensive,
well then it's simpler to do a demonstration for the
whole class. The best thing would be to have the kids

do it themselves. But often if you don't have the
proper materials, if they're expensive, you have to

opt for a one class demonstration. And of course that
reinforces the ideas again. If they learned that a

~prism bends light, a demonstration of that will

reinforce it in their minds a little more.
It gives them that to see.
Yes, exactly.

How about the demonstration-you did with the tea kettle?
Was there any other reason you would do that?

" That was to show that steam can actually turn a

turbine. We had to blow on it, we did the water, and
then the steam. : :

Would there be a safety factor in there somewhere?

Oh, yeé. That was the reason I did it instead of
having them do it. Exactly, yes.

0f all these different activities, which do you
personally prefer to do in science class?

If 1 have the time to set up, a good demonstration, or
to have the kids do an experiment. If it's a good
experiment, and if I have time to set it up, I prefer
that actually. I don't mind that too much. 1 also Tike
the desk work when everyone does a worksheet. I don't
mind if it's a good experiment, something that will work
and we can see resglts, 1ike the electric ferry. Well,
that's a good one to have them do. You can do that one
as a demonstration, then you have them do it.

Would you say then, from what you've told me, that the
kids are most enthusuastic about doing the hands-on

‘type of activity versus doing worksheets or questions

from the textbook? !,

Definitely it would be the hands-on. That's just my
guess but I would think that's their preference. They'd
rather do that. But, you have to have a balance. You



can't just do experiments because they don't do that in
junior high. They have to learn there's work that qoes
along with it, like deskwork goes along with the

experiments. Even if jt's just recording the findings.

v

135. Int.: Is junior high science mostly desk work?

136. Mr. B: I think they have a lab once or twice a week where they
actually do the experiment. And then they might have
two or three actual sit down classes. I think that's
the way they work.

v

137. Int.: With all these different activities, 1ike worksheets,

’ et cetera, have you noticed any preference based on sex?
Do you think girls prefer to do one thing in class and
boys another, or is there any difference at all?

136. Mr. B: 1 haven't really noticed any difference. 1 think the
girls, 1 don't think it pertains just to science, I
think they're more amenable to worksheets and that kind

of thing. To work in general I find ... of course they
get kind of screwed up in arade six ... they hit
puberty and all that and go a little nuts. But, in TN

grade five, they have this little crayon box with 101
crayons in there and they 1ike,to do, more than boys,
worksheets and that kind of th‘nq I could be dead
wrong on that ...

139. Int.:‘ It could just depend on the personalities you hav&?

140. Mr. B: Exactly. It depends on the class y0u ve got too. It
varies so much from year to year it's hard to really ..

141. Int.:

==

Come out with a very qenera] staterent on it?
142. Mr. B: (nods yes)

143, Int.: Over the years, have you noticed any difference between
how boys and girls experience science, say, f1rst of all
in the amount they part1c1pate7

144. Mr. B: 1 think the boys tend to be a bit more not in the desk
work part of it. But, when it comes to experiments.and
asking questions about things and wondering about how
this works and that works, I think the boys would tend
to have a slight edge over the girls. CDlut again that's
a generalization. It's just my own ... I think the

boys would tend to be a bit more interested in science.
Plus, although STEM is fairly easy concept wise, but the
former Concepts in Science that we did before was pretty

’ » ‘




145. Int.:
146. Mr. B:
147. Int.:
148. Mr. B:
149, Int.:
150. Mr. B:

151. Int.:
152. Mr. B:
153. Int.:

heavy. And I found that some of the girls tended to

be a little awed by it. Some of the boys too, mind you.
But 1 think they tended to ... I think the boys identify
with it more as a boys' kind of activity, science and
this kind of thino. Whereas airls would be more toward
reading and L.A. and tend to do better in that area.
Boys, again I find tend to do slightly better in
arithmetic. It's very often you find boys who are
excellent in mathematics, ‘but they can't reads But you
don't usually find girls who are excellent mathematicians
and can't read. So those science and arithmetic, it
probably could just be the roles they are exposed to.

Something cultural rather than‘iio]ogica1?

Right. You get variations on this though. It's kind
of a tendency because you find some years just the
opposite, when your_girls are all good mathematicians
and your boys aren't, So it's kind of hard to say this
is the way it is.

From what you've said before, the girls prefer to do
worksheets and boys the activities?

Yes, I think so.
How about attitudes toward science? Any sex differneces?

1 think the boys again would have the edge. More
positive. Because you often find boys who are poor
academically. I had one in September who would really
do well in science too. But you don't often find it in
the .« » of girls though. If the girls do well, it will
be ° reading or L.A. and this kind of thing, but, they

WO excel in science and not in anything else. The
good students, the femal r students, will do well
in every one of them. A ic, science, doesn't

matter. But those who ar®got honor students will not
usually excel just in scien¢P~ar arithmetic. But you
find that quite often in boys, for some reason.

How about the particular topic you're studying in
science? Have you noticed any boy/girl differences?

I can't say that I have noticed any specific topic that
one sex would be more interested in than the cther.
Just speaking generally you know.

What would influence a student to like or dislike .
science?
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If it's female and they're not good academjcally, if

they don't read or write very well, the only reason they
enjoy science is that they don't have to know how to

read or write to do it. So it's an area where they can
use their God-given talents, their brains, to really

show that they can do something. And 1 think if you

get too academic in an area like science, you would turn :
these kids off.

Turn off the kids who are low in ability?

Yes. Who have an interest in science but aren't that
good 1% anything else but they have that interest in
scienc®, and if you start getting too demanding, like
you want a one page report of this stuff and that,

and they're not good at reports but they're good at the
ideas and the experiments and asking questions. I

think you have to be very careful that you don't turn
these people off. Becau¥e if you start treat1ng science
1ike another L.A. class, I think you'll turn a’'lot of
students off of it.

Especially the students who are low in ability?

So you have to be kind of ... no doubt you are goina to
turn same off anyway, but you want to try to minimize
it as much as possible.

W'hy do so few teachers have an activity based science
progran?

Because it takes a lot of work to do it that way.

Often the experiments don't work out the way they should

work out and you wind up having to feel, 'Oh my gosh, I
wasted my time.' One hour spent mak1ng these turbines

and they don't even work for Pete's sake. And then you .
really feel bad because you have three chapters in

arithmetic thag,you re behind. You could have been

doing that. Q¥ you could have bequdOhng something

else. And yoﬂ Feelm: I wasted my Hime. ™ Now, this-is

. the wayaI ueelwanyway éBut e Af the %%r1ments ..

don' € work -euty you' shn?id Them anywa 2 You 'efplain

it to'the children, - Ok§ o y didn!t*i ;Work.'m
work through it. Atat’ way : ave tof

1good contro] 1ake er:an Jct1”‘ s kL4 e

”ﬂL1ke, dwsc1p}1m§7 T

Yes You have to know that your C1ass w111 stay on,
7do ‘the, exg@r1ment and won’ é~§tart fooling
id d01nq somethmng ‘elser And 1 think everyone

task and
amf




tends to be a little insecure. So if you don't féel
you have real good control, that means beinqg able to
keep the kids on task, 1 think you may shy away from
these activity based projects. You would rather go
towards something that has more control. Like,
worksheets, and that kind of thing. So I think a lot
of them may be a 1ittle scared to try it. Plus the
work. There is a lot of preparation. You have to get
all that stuff together. You have to run through it
the day before and if it works, and with me' invariably
the day before you forget ... So it might work and it
might not. But, if you set it all up and it doesn't
work you kind of look a little foolish too. You can

go the route, 'Okay, class, it didn't work. Why didn't
it work? What might have gone wrong?' But at the same
time you kind of feel foolish because it should have
worked. So you're taking a bit of a tisk. Even if you
did it the year before, by the time you come to doing
it again you almost have to run through it once more.
Because you forget. You're not sure how you set it up
the year before. VYou almost have to run through it the
day before, at home, before you, it takes time.

163. Int.: Do you see any drawbacks to implementing the curriculum
guide in elementary science? Well, perhaps one
drawback would be that the curriculum guide emphasizes
an activity program and you just talked about some
reservations that you have.

164. Mr. B: 1 don't know what you mean.,

165. Int.: Hell, for instance, the curriculum gdide emphasizes an
inquiry approach to science. Would you say that that's
something more difficult to do?

166. Mr. B: Definitely. It takes training to be able to do that.

' The big thing of course, is that nobody has any trainina~
in science. Like in the elementaggarea anyway. You
come in and you teach all subject5g¥idding science
even though you've had no C.I. coursés or anything like
Lhis. And I think especially for the inquiry approach

b you need a couple a&f inservices or a facilitator who is

o very good at it and you can watch how she does it. And
then of course you have an idea how to set up these
experiments, how to group. These are all the things
you don't usually do. And it's not always that easy to
Tearn on your own., I find that you tend to repeat the
same mistakes. But if you can have someone to coach
you alona, you learn much quicker. If you could have
regular inservices, an afternoon where you could go anc
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they'11 say, 'Okay.' And specific inservices like for .
Electricity, 'Here is-a good way to set up the one on

‘making the ce}I®' And they show you how to set it up.

Grouping, 'It works good this way when you group.' And
then you have some ideas that you -can use. '

.So things that you can take béck to tﬁerc1assroom and .

immediately apply? -

Yes. Because it's so easy to just gloss over some of
this stuff.- 'Oh, I have to get all this stuff together,
I don't know how to do it. I've never done this before.

To heck with it. We're just going to read it together.

And 1'11 tell them, try it at home.'

I'm sure even the majority even do it that way.

‘Because it's so easy to do, there's a tendency to want
~to well, just speaking for myself only, want to s1ip

into that. It's something you should avoid.

I think lots do that and readily admit to it.

"Ves. It's too easy to do. You should try to give it a

fif;y—fifty chance even if it doesn't work properly or
things haven't gone that successfully, maybe they have
Tearned something anyway. ‘ ‘

Does the science facilitator work in any other classrooms
in the school? S

Ye%, she does. I don't know how many'schools, but she
teaches one lesson -and you do the next lesson. And we
have a set of lesson plans that she follows.

She does grade six in this school?

The one six, and the grade four class too. She gets

Friday afternoon off at St. Anthony's Teacher Center and

I think what she does there is line up all her materials, -
for all the different lesson she's going to teach. Gets -
them all lined up, The science area is right there, so =~ &
many materials she needs, she just signs out. There's
no problem.” ‘She gets everything lined up on fFriday and
then she's ready to go. . - .

. Except she}s got to carry it all.

You see a lot of these lessons, shé repeats. She gets
it lined up once and as long as you have your materials,
she brings her materials: ' ' ~ - :
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..Int.: And they enjoy the kind of 1esson p]ans that she

. Int.: Have you noticed any change in the girls that 1 talked

. lr. B: They seem to be a little more sharp. Readier to answer
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. Int.:  How do you feel the ch11d‘hn react to the type of

Tesson she does?

Mr. B: They seem to 1ike it. I think it's a nice change for
them. They don't always have to listen to me. They've
got somebody else in there, which is good. They seem
.to be rea]]y recept1ve to her.

presents?

ey seem to. On the mos# part. T%ere may be exckpt1ons
t, from what I can see, they enjoy it, and they epgoy

e approach.
’ A

| to in science ¢lass while the study was going on?

© questions. More aware. More willing to take part. At
least at the beginning they seemed to be. It was as if
they knew they were being watched. They were kind of
performing, which is good. Anything to get them to
listen a little better.

R4

. Int.: How about the rest of the ‘class reacting to the study?

. Mr. B: They didn't seem to have reacted at all. 1 didn't get

any inquiries. No questions from anybody as to why
these girls were leaving. Not directed to me. They
might have asked them at recess time. ~ ’

Int.: That's probably what they did. :
Mr. B: But they didn't ask me anyth1ng at a]l

Int.: How have you felt tak1ng part in this study? Being
aimost a fringe part of it, I guess.

Mr, B: It hasn't affected me at all. Not one way or the other.

' I just tried to carry on exactly as I normally do. 1
didn't feel at any time that I had to perform. I just
figured, 'Well, she wants to see & typical science class
in operatton', so I made sure I did the regular things
and behaved as I normally would. At least ! tried to.
'So, not consciously, it hasn't had any effect on me.
I would be very 1nterested in reading the resu]ts, e
“though. =

(concluding comments)
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March 14, 1985
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Parent or Guardian of

I am a graduate student in Elementary Science‘Education and I am
current1y engaged in thesis research for my master's degree. My '
thesis is entitled 'The Experience of Girls in_Elementary Science’ §
and T am ‘interested in exploring how grade six g1rT§ speak. of‘—ﬁé1r i
school sc1ence experiences. '

he classroom that I will be studying is the one in which your .
daug ter is enrolled. 1 would appreciate it if-you would grant me
the permission to conduct several interviews with your daughter at
school. This will involve discussing the experiences-and meanings
of school science that your daughter has and exploring how she came
to hold her opinions. All study participants are assured of:
anonym1ty in the eventua1 thesis write-up. 2 _ %%ﬁ"
I hope thdt this study will contribute to our understanding of
e]ementary science from the perspective of the students, and he1p to
assist in future program planning and curriculum deve]opment in
elementary science education.

/
Yours sincerely,
N ‘Brenda J. Gustafson R
-~ Business Phone: 432-3913

‘ . Home Phone: 454-8295 v e

e e e e e m e m e f e c e e PO L

T »
. I g1ve &?'perm1ss1on for ’ ' to take part’in

A

~school 1nterv1ews for tne purpose of being ineluded in the thes1s

ent1t1ed. The Experience of G1rlsd1n Elementary Science..

&

Pérent/Guardian‘Signature ’
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