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In a recent article in Today's Education, author John H.

Hollifield explains why education research has never captured
, the minds--much less the hearts--of many-educators. Most of

the reasons relate to the perceived irrelevance of research

FIRE

' to education practice (1). Although we know a great deal

| about how children learn and how teachers teach effectively,
research will s1mp1y not improve education unless the

'knowledge_derived from it is translated into praCtical
applications -that educators can use. That‘is what this

Handbook is about.

- .
: ..

In Handbook IV, What Research Says About Elementarz

School Science, we shall highlight several research studies
that provide direction for the improGement of‘elementary

school science programs. We shall summarize selected results'

-

and provide suggestions to elementary school administrators

[

for translating research into action in their own schools, ‘.

- action which can lead to improved teaching and learning in-
science.

-

<+ Handbook IV is not intended as a comprehensive com-

pendium of research related to science»educaticn at the
felementary school level. Rather, it is a glimpse at existing
’»research’and a guide post for:turning documented knowledge

into action. A For more_info ation relating research in

science education to pr 1 applications in schools,
readers are encouraged to cons 1t other-publications like

the National Science Teachers As oc1ation series What Research'p

Says to the Sc*ence Teacher, or the- research articles

featured in the journal, Science and Children.

t

Ken Mechling and Donna Oliver
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I. "THE STATE 'OF THE ART . —

The state of the art in elementary schobllscience, say
researchers Robert Yéger and Ronald Stodghiil, can be’
summarized by one wbrd-—textbbbk;'~Not only does the text-
5ook determine the content but also the oider, the exampies,
and the application of that cqntent. ""rhe influence of |
tééchers occurs in thé choice of a textbook——apparéntly the
most important décision,in establishing the curficulum or
curriculum coméonent identified by a given course," say |
Xaééf and Stodghili; ‘ | |

"Teachers appearhfo havei'faith' in ;heltextbook,"
lamentcrésearchers Robert‘Stake and Jack Easléy, "if the’
right one could be found." In many schools then, the sqiende
curriculum is 1itt1e mére than a set of knowiedges and
skills rooted in the various disciplines of science éhdﬁ
packaged in textbooks (2). .

Donald L. Wright elaborates on the theme. "Fifty to
eighty percent of éll science class€s use 'a single text or
muifiple texts as the basis for.instxuctioﬁ:..for students,

knowing is more a function of reading, digesting, ‘and

reqgurgitating informatioﬁ from the textbook'br~lab manual

7

than it is of analyzing, synthesizing, and evaluating“ (3).

Althoudh there is widespread beliéf,that;pfoblemf

" solving and thinking skilis.should play an important role in

‘children's science]experiences, observations of classrooms -

reveal that children seldom practice these skills. ' Un-

o

-fortunately} teaching methods SO'ffeQuentiy recommended by

9.
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science educators are not often found in actual instruc-

'_%ionél practiéé“in schools. And while two of our most~-
 professed goals are to'help childr;n develop the'abiiity tg
solve problems ;ﬁq“think criticaliy, evidence of reaching
those goals is scanty indeed (4). The resuigé“ofm;ﬁe 
vNatiohal Assessment of“Sciepce clearly support that view.
They indicate .that most students at aqé; 13.ana 17 are.mqéé
deficient in just those higher }evel thinking skills (e.g.,
analysis, synthésis, evaluation) whichbére components of
rejiective thinking and problem-solving (5). Unfortunatély,
‘there is wide disparity between Qhat should be happening in
elemeﬁtary science classes and what is happening.

.Three in-depth NationaI;Science.Foundation studies of
precollege scienceqeducaﬁion confirm the traditionql
practice: "at all grade levels thelpredominant'method of
teaching was recitation (discussion), with the teacher in-
control, supélementing thé“lesson with new information
(lecturing).d The key to fhe information and.the'basis fof
reading assignments was éhe textbook" (6). lDatavffom these
‘three studies suggést that the te#tboék;s domination "tends
to discourage use of inquiry teéhniques which require ~
students to do more than lobk up information in' the éext and
then fecite‘or record it." "Acfivity" is apt to be the -

gfilliﬁéfin of workbook exercises (7). |

F. James Rutherford, Chief of E&hcation Programs for

the American Association for.the Advancement of Science,

Q9
affairs, "At the elementary

°

 sums up the current state of

w .



_next.time you climb into your autom

shaped by research.

s

" school level, instruction in/gcience has almost ceased,

!

being no moré in most classrooms than a few minutes each
week of reading from textbooks" (8).

If this is the overall picture of elementary school

’501ence, then it is hardly surprlslng to encounter mountlng

concern over its quality. You, as prin01pa1 should deter-
mine juet how accurately these accounts describe science in

your school. If they comelciose, you should be using the

findings of research as solid\clues for building a better

]

science program.

II. RESEARCH AND EDUCATION

!Science and modern technology depend on research. The ..
ile, remember that its
englne was constructed from ideas gro 1ng out of eighteenth

and n1neteenth century research on heat. The telephone had

its origins from Hans Christian Oersted's discovery of

electromagnetism in 1820. Even the mieroconputér traces its
roots back a century’to'the algebra of lo“ic'as done.by
British nathemarician George Boole togethe with research on
the nature of electromagnetic waves.

The truth is that modern technology is built ‘upon

_research.. Any business or industry worth its'salt knows °

that if capital isn't set aside for research, chances for

long-term surv1va1 are dlmlnlshed. Our weapons of war,

\y

medicines for curing illness, the cars we drive, the food we

eat, even the shape;ofvthe.chairs we sit in--all have been

TS
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vAlthough the results of research peryade almost every
aspect of‘our_lives——from sexlto space expioration—jeducation
staunchly ignores it. -Somehow, research and education seem

-strangely incomoatible. While research hag an aura of R
respectabillty, front-line educators tend to view it with
cons1derab1e skepticlsm. Oh, we remember the weighty
research papers of graduate school or the sweat.of defending
a dissertation, but the results 'of research seldom seem to
trickle down to our elementary schools, where they could do
some good If the medlcal profess1on dlsregarded the
.results of research, as we seem to do in educatloQ, prac-
-titioners micht st}ll be drilling holes in heads to vent
evil‘spirits.

The irony of it all is that while educational research
goes forth in relative obscurity, the results, if knoWn and
used, could make a difference in improving the way science
is taught and learned. Knowing and applying'those results
has the potential foreenablrng elementary school-adminis—
trators to become’more effective school leaders.while |
enhancing the teachinc-learning process which lies at the
heart of what we are all about. How can the results of
research help improve the science program in your school?
'Let ] begln by examining research about you, the prlnclpal

v

IITI. FOLLOW ME'! .

If you want science to succeed in your school's cur-.

- rlculum, you, the prlnclpal must take an- actlve leadership
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T a.domlnant'role in.decisiOns“aboutvselection of instruc-
| tlonal -materials and in program plannlng and evaluatlon- and
.emphas1zed academlc standards (14). | | :
Evidence from research strongly supports an actlve
.leadershlp role by you, if’ you wish to achleve anreffectlve
_program of»sclence 1nstructlon. Your_lmportance lslsummed
up succinctly in a report from a series of ‘National Science
Foundation_(NSF)'case studies in schools‘around the United
States:
. .The principal serves a unique role of°boss,‘ e
shepherd, and , manager all rolled into one. He or she

is usually the major factor in the -school's operation.
- e. o (15).

-

e} as one principal was-overheard,to say while;discussing
the role. of the principal at a recent Natlonal Fellows
\;Program of ‘the National Assoclatlon of Elementary School -
. Prlnclpals at the Florida Institute of Technology,'"There
| faln 't nothin' going to happen in sc1ence unless we make it
happen.‘ And so it is. Research shows that 1f sc1ence

programs are to‘succeed,-you the prlnclpal, have to lead.

- IV. SCIENCE ENHANCES '‘BASIC SKILLS

- hs principal; no one has to remlnd you that you're held

-

accountable for the learnlng that occurs or doesn't occur
3
~in your schools. ngh on your’ list of prlorltres, probably
number one, is that the chlldren should learn basic skllls

in readlng and mathematlcs. There is considerable research

14
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_Which shoms‘that science'skills enhance reading and math
skills, particularly‘if the science‘skills}arenlearned in a
'Vprogram that'emEhasizes processes and provides childreh.with»
ifirst—hand experiences with objects and events. |
"~ Ruth Wellman cites 18 studies which,found that direct
_first-hand manipulative experiences in science enhanced the
.development of process skllls in. young children in kinder— o
garten to 3rd grade and had a pos1tive correlation With |
their success in- beginning language and reading achiéVement (16).
Among children in grades 4 5, and 6, strong acthlty-}t
‘oriented science programs also seem to strengthen the devel;.
opment of language arts .and reading;skills. Wellman cites‘a
dozen studies which pOint to benefits children can derive-:"
from science instruction (l7).‘ Included are vocabulary
enrichment; increased verbal fluency, increased ability.tO'
think logically, and‘improved concept formation and_com-
munication skills; For a.summary of Wellman's work andlhow‘
science contributes to the development of reading skills,_

see Handbook I in this series, ‘Science Teaches Basic Skills (18)

Barufaldi and Swift note that the deficit.. in science.

: teaching.in the elementary school is often the consequence
of teachers' sincere, but misguided,”notionmthat they are
tooxbusy teaching more important things; such‘asrreading ‘and

“‘language arts. If they knew that the results oﬁ'research
indicate a.positive relationship between children‘s par-
ticipation in_activity—centered‘science programs and the

_development of oral language_skills and reading readiness,’

perhaps science would;get a.greater,share of their attention (19).

ronansrre
oo

1]
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Language arts SklllS seem to. flt naturally 1hto science
experlences. When. puplls are. asked to define probleme,
1OCate information, organlze 1nformat10n in graphlc form,
"evaluate findings, and draw conclu51ons——they are performlng
SklllS concomltant w1th those of a well-developed readlng
program.. The crltlcal 1ngred1ent seems to be pupil involve-
ment in science experlences. 2

801ence experiences are_aleo primary contributors ro
intellectual develepment. Jean Piaget'stresees that as
pupils mature‘mentaliy, they-pass sequentially Ehrbugh four
'major>Stages of developmenE. The stages are sensory-motor,
Maturation; physical'exPerience, social experience, and
equilibration are feur major factors ehat influepce mental
development. Piaget's research c}early'mandates that the”
1earning environment should be rieh in physical experiences;
Involvement, he étreSSes, is the key to intellectuai devel—
opment;‘and for the elementary school child, this includes
.direct @hysical manipulation of obﬁeCts,”the kind ef'manip—'
ulation so easily'achieved.in science lessons (20).

The relationship between science énd;mathematics also‘
- seems linked tovPiagetis research. After reviewing numerous

studies relating science experiences to mathematical per-

" formance, Kren concluded that science can and does assist -

children in making transitions from one- Piagetian level to
the next (21). And, since a child's level of thought
. influences his/her achievement in'mathematics, as

R

16

preoperational; concrete opera;idnal,.and formal'operatiOnal.

—
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.'demonstrated by Almy and.othersy there seems_to.exist an
indirect, 'beneficial reIationship between scienceqand math (22).
After an extens1ve review of the 11terature, Esler | |

concluded that-s01ence;aot1V1t1es do, 1ndeed nhance the
performance of.children in the basic skills of langnage
arts,'mathematics, and other subjects (23)' vHe noted further'
that teachers -often find science a near-perfect vehlcle to
help children develop th1nk1ng skllls...a goal whlch is h1gh
on everyone s llSt for what should be happenlng in our

" nation's schools.

V. RECIPE FOR SUCCESS

Place twenty—five kids in an:elementary.sohool classroom.
Mix them Wlth science, materlals. Add a teacher with a dash
of enthus1asm and the skill to gu1de "hands—ong learning,
and presto——another successful s01ence class.

Unfortunately, read and tell science classes, f1111ng
in. workbook blanks, and fact—crammlng still seem to be the
standard fare of science classes these daysy even though
twenty years worth of research has shown that act1v1ty—-

. . centered science is the key topeffectlve science programs.

- One of the earliest studles, done by Regan Carpenter in
11963 used fourth-grade puplls to compare. the textbook—
re01tat10n method- w1th the problem—solv1ng or: act1v1t1es—
oriented approach .He found “the. problem—solv1ng way brought

i

ﬁhe most gains in content learning. Slower learners,

w,".v §~.' . .l7e _' .
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.Carpenter, Bredderman found: many ‘academically or econom-
g . \ K . : . . . : ) .

A . . L
ically disadvantaged students in activity-based settings

succeeding in school for the first time. While some ele-

.mentary teachers recognize this, far too many do not. - Since

Lyt
-

hands-on science classes do not depend Héavily'on reading
skills, disadvantagéd éhildren, usually poor'ieaders, feel
on a more equal footing with their“classméteST*jThey~can“and~»~~mww4ﬁ

do succeed, often to the amazement of the teache:{

\\

B. Improvirg Reading Readiness
‘Researcher John Renner found another advantage to ™
. hands~-on science classes:. -.they can sharpen'reading—readiﬁegs

skills. He took two groups of thirtyhélementary_students‘ 5\\-

: : . L . L - ® SN R

‘each and tested them in science process skills--observation, - \\v c
."'.- ] ) . . . . . ) v ] ) . . . ) . \\;‘",r,
classification, measurement, experimentation, interpretation, \\§

and'predictioh; Group I had folldwed the Hands-on Science
Curriculum Improvement Study (SCIS);UGrQup II had been
expoéed-only to a read-and-recite approaéh.“‘The SCIé’

program, he concluded,'led'the children to develop scien-

5
k8

tific literacy or thé ability to apply science in everYday

life (26).

In aﬂbtﬁer study, Renner comparéd four experimental
classes of five-year-olds with four control classes. The

o experimental grdup had used Material‘dbjects,‘an,actiﬁity—'
: : \ ' . ' ' :
‘centered SCIS unit. Activities for the control group had

been limited to\nature walks, a-'science table, and science-
related stories. Data showed the activity-centered group

outscoring the other gfbup on every basis of comparison.

=
< B
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A“third Renner study divided selected flrst grade i.
classes in Ada, Oklahoma, 1nto experlmental (us1ng only the

SCIS Material Objects unlt) and contlol (us1ng a commerc1al

readlng—readlness program) groups.l The experlmental group

-made the dreater gains in word meanlng, llstenlng, matchlng,
alphabet and numbers. Renner concluded that hands-on.
_ science experiences in the early prlmary grades out-
- performed a readlng readiness program when compared on
readlng readlness standards.'

Still another Renner investigation involved 115 fifth
grade pupils from two elementary'schools.Pﬁforty—six.pupils
from a school using a hands=on science curriculum‘were

f?ompared to sixty-nine students from another school not .
~using'hands—on_sclence. AcademicQachievement in“mathematics
and sociallstudies was measured’bp the Stanford Achievement
Seriesltnfindings included: |

1 ...the act1v1ty—or1ented sclence'group scored 51g—‘
nlflcantly better in manipulating data in problem-
solving situations. |
.- «the act1v1ty—or1ented science group scored 51g—v
nlflcantly better 1n 1nterpret1ng graphs and tables,'
reading maps, and 1nterpret1ng posters.'
Renner concluded that any school teachlng sc1ence w1tﬁ/
the act1v1ty—or1ented SCIS model is teachlng more than//ust
-good sclence.' Readlng, mathematics, and ‘social studres are .

also being enhanced. I . oo ///




'ifrom three to twenty percentlle p01nts better.

Z13- .

C.. The Winner and Still Champ...Hands-On"Science o

The more recent Shymansky study'revives an-old con-

| troversy by ask1ng ‘how effectlve were the hands—on sc1ence

programs of the 1960s (27)
Shymansky and;others surveyed research studies com-
paring elementary‘student performance in three hands-on,

activity-based science cUrricula—-Elementary Science Stuay

(ESS), Science Curriculum Improvement-Stndy (scis), and
Science~-A Process Approach (saPA) -~-to their performance in
traditional, textbook-based science‘programs. _Students in

. Q ;. :
the activity-based curricula out—performed their counter-

parts in the textbook—based classrooms on every criterion

e

: measured—-academlcvachlevement, att1tudes, process Sklll

development, and performance in related school subjects.'
In’ twenty studles comparing academic ach1evement in

science content,” the activity-briented science groups

percentile scores ranged from four to thirty-four points

higher than the textbook-oriented science groﬁps.

i

Twenty studies. compared attitudes of students in the

two- approaches to science- teach1ng. Attltudes toward the

newer science’ currlcula, toward science in general, and

 toward self were measured.. Positive gains in attitudes

favored the activity-centered programs, with scores ranging

Process skills llke observ1ng, measuring, 1nterpret1ng

data, 1nferr1ng, and'graphlng are’ 1mportant for children to

develop in all science prggréms/; In thirteen studies which

S
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included measures-of_process'skili development, students in
the hands-on curricula'scored eighteen to thirty-six perF

centlle p01nts better than those in the tradltlonal text-
L P

A t

book—orlented science programs. = S

\°Finally, from.thirtyjone studres that‘ooupared student
" performance ih‘the development of reiated skills; specif-
ically readlng and arlthmetlc computatlon, students in the-
~activity-based. curr1¢ula scored four to elght percentile
'vp01nts better than those in the traditional, text—orlented

'classes. . o ‘_.A A _ ‘

Shymansky and his colleagues concluded that'the results
of the.research clearly showed that students in’ the hands-on
science curficula "achieved more, lihed science more; and
_improved their skills more than did Students in traditional,
- textbook-based classrooms." . N N ,,- |
.rHow sciénce is'taught in your school canddeterminE'
whether you have ‘a good program or one that s1mply has the
chlldren marklng time. If your teachers give the kldS a
steady d1et of "read and tell," your program is probably
less than effectlve. In .the face of such compelllngu_,s
‘research evidence how can we affordito‘have 1ess‘than
eaotivity—oentered, handsTon sciehce experienceS“for our

pupils?

VI. POTPOURRI

Other research findings may be relevant to your ‘science

program. Here are just a few.

_/é.g'_ - ,
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& AL "seeing the World Through Rose-Colored Glasses : h -

" Teachers may view your instructional leadership in

science differently than you do. One study of 82 elementary

-t
e

‘school administrators in Texas public schools found that. 81%
of the prlnclpals saw 1nstructlonal leadershlp as the1r most
1mportant priority, but only 30% of the1r teachers thought
the principals had actually made it a top priority (28).

'Make science one of your instructional'briorlties.and let

your teachers know about it.

B. Ry for School Improvement

» e -

In the: November 1981 issue of Phi Delta Kappan,'
K AN
Shoemaker and Fraser\rev1ewed ten studles of effectlve

schoollng. Although none of the studies set out to examine
the role of principals, most concluded that prlnclpals were
clearly important .in determ1n1ng the effectiveness of |
schools. They concluded that prlnclpals can make a dif-
ference (29) - - '\\\ R

\\1 S
.

For instance, in one study of four successful urban
schools, Weber found that one of the contr1but1ng -factors
was that all had clearly identifiable~instructional leaders—;"
in mostfcases, the principal (30). In another in-depth i
examination of twofelementarylschools, one characteriéed as
high-achieving and the other as low-achieving, researchers U

‘found that the factors assoc1ated with the h1gh-ach1ev1ng o N\

school 1ncluded pos1t1ve prlnclpal/teacher 1nteractlon,
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\

frequent informal classroom opservations by the principal; =~ -/
‘and attention rovan-atomsphere conducive to learnihg (31)..

" Based on the1r survey of research Shoemaker and Fraser
concluded that pr1n01pa1s can do’ four thlngs to improve l
schoollng: (1) prqude assert;ve, achlevement-erlented
leadershié} (2) maintain an orderly, purposeful, aad peace-
ful school climate; (3) set high expectatiens for teachers'
and pupils; and (4) establish well-designea‘instructional
objectives and evaluative systeﬁs (32). AllvfournreeOm—
mendatiens canAbe applieg to improye science teaching ahd
_'learning in your school.

C. Oﬁercoming Those Inservice Blahs

Inserv1ce educatlon for teachers is one of the prlmary
ways administrators can assist teachers in becomlng more
‘effective instructors of science. Donald C.. Orlich reviewed
EducationfResources Information ClearithOuse documents
 which pertained ro inservice educationlfindings related
directly to elementary school science‘projects; He iden-

- tified eight general traits that characterlzed effectlve
_elemenEar§_sEIe;§e inservice educatlon _programs:

1. Effectlve 1nserv1ce programs have a specific

focus, goal or set of objectives.

2. Effective’ programs use curricula which serve as
exemplars. L e e e 5,
3. "Hands-on" experiences are most obvious, i.e.,’

~effective inservice allows teachers to use con-

crete teaching -materials. 24 '
e e
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-Laboratories,'field trips,ymdseums and sharing of

~experiences are structured into_the effective

v

projeéts.’

Effectivé'inservice«projects reflectkap adaptive

behavior of un;ve:sity”fécﬁlty,f They(dé-ndt-wm““'
éimply teach the usual fare of ‘courses.

All effective inservice projects a;é job—related
to the péél world of the participants. |
Participants are taught'hdw to utilize knowledge,

not simply to gain new information in effective

programs.

e

[ - - TR

The most effective inservice programs -are apparently
related to continucus programs, not just a on=-

shot éctivity (33).

The message is clear. Teachers of ‘science want inservice

_ pPrograms that are'activity—oriehﬁed, practical, and related

to their needs (34). You can get rid of those inservice

blahs by designing inservice programs to meet the needs of

your teachers of science.

D.’

Questioning Wait~Time

Science classes are eépecially,godd'places'for questioné..

Mary Budd Rowe has done an extensive study of the qpeétipning

- behavior of teachers. In .her analysis of classroom,discussions}

she discovered most teachers on an average wait less than. = -

one second for ‘students to reply to their questions. However,

some instructors wait -an average of three seconds for students

©

25

wtt
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<

to reply. Comparing the student responses reveaied‘fhaﬁ

teachers with longer wait-times, three seconds or mqQre, -

o

obtained greater speculation, conversation, and_argument -

AN
from students than those with short wait-times. ’
Rowe a1So found that when teachers are trained toswait '
more than an average of three seconds before responding,-ﬁhe-
folloW1ng occurs: L | |
1. The 1ength'of student response increases 400-800 :
percent
; # ﬁj“ The numgér-of unsolicited but appropriate're;‘
sponseshir ‘wases. |
3. Faiiure tu .spond decreases. - o ' ,”-»~p§~
4. Confidence of children»increases. | |
5. The nuﬁber“of>queStions askedfhy students in-
creases. \ i
6. Slow students contribute more;—increases'ranging ’
- from i 5 to-37 percent'more.‘ e
7. The" varlety of types of responses 1ncreases.
There is more react1ng to each other, structurlnélu
§ . of procedures, and SOllCltlng. Speculatlve

th1nk1ng 1ncreases as much as 700 percent.\

8. D1sc1p11ne problems decrease (35). v Y

N

4 o '7Ana1yze your teachers' wait-time. Encourage them to

e = 0 ] \

pause three or more seconds,_then watch the results' i | B

~ E. Cooperation Versus Competition | - N
‘While competition among. students is the dominant . "\

interaction pattern in most schools, research indicates-that SN
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 a cooperative interaction pattern with students working in‘
small groups is effective'in building positive attitudes
toward science (36); Problem-solving, critical.thinking, i
laboratory inyestigations; and divergent thinking are all

- processes that benefit from student—to-stddent‘interactions (37).
Since éooperative learning-differs from the usual whole
class, 1ecture/recitation method, most.elementary4teachers'
hmust'be‘encouraged to use cooperative learnrng methods.
‘Hands-on science classes are natural places for sharing and 4;

cooperating.

F. Mlxed\Feellngs About Science

’1976 77 study 1nvolv1ng 72,000 students, the

{attltudes toward sc1ence.  Almost twoeﬁhirds‘of'the‘ ine—"

~

o

‘“four—flfths*sa:d—theytwere“lnterested~1n=so¢eﬁ%o.

However, onryiabout'halfhof the childfen felt excited - {
or successfnl in soience, while'only’siﬁ'percentfranked
sc1ence as their favorite subject///Mathematlcs and English
y were clearly the. frontrunners. e . R co
~ Nlne-year—old boys have ore positive feelings-aboutb ., !
science than glrls, with glrls interest'in'soience be-
. ginning ‘to drop off around third grade (38)
Teachers 'attltudes toward science and ‘the way 1t is

taught most. llkely determlne chlldren s attltudes toward -

s01ence. But,lteachers"attltudes can be‘affected.by your
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attitudes. If you stress science, your teachers will stress
science. If you ‘show an interest in science, they will
llkely be 1nterested too. The messages“about science  your

teachers receive from you w1ll likely. be passed along to

- .
L o

//thelr puplls. How you feel about science can make a dif-

- . ~

s ference in your school.

G. Turnlng KldS On to School

Act1v1ty—centered science 1nstructlon may help chlldren

1

feel hetter about school. In a-well-controlled study of 150.
second' third, and fourth graders comparlng those taught by
an act1v1ty—or1ented approach to those in a text-reading
approach, Jaus found that after,12 weeks, the childrenhwho
participated in the activity science made significant gains,
"ln'their attitudes toward sciehce.and toward their school

°
\

environment (39). Want to turn kids on to school?. Try

_involving them in high-interest science activities,

[

o He ‘Thinking About Thlnkr*g

Most people agree that schools should help kldS learn

how to think. Accordlng to the Educatlonal POllCleS .Com-

@

- mission of the National Educatloh ASSOClatlon,'"The_purpose
which runs~throu§h and strengthens all other educational

purposes——the common thread of . educatlon—-ls the development N

[

of the: ablllty to think" (40). . ;-"\ -

Historically, school officials have agreed In 1961, .

'“when school‘offlclals “were asked ‘to~ rate“the“lmportancewof—a
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number of science teach1ng objectlves for their schools, the
two at the top of the 11st were:

Help children develop their curiosity and ask What,
How, and- Why- questlons.

Help ch11dren learn how- to think cr1t1ca11y (41)

'The same two objectlves were st111 important. ten years later

in a survey of Pennsylvanla publlc school pr1n01pa1s and

teachers, but .also 1nc1uded»

Help chlldren develop problem—solv1ng sk111s (42)
Hands-on experlences in 501ence provide opportunltles

for children to. engage in problem—solv1ng experlences that

develop thlnklng skills. uBruner maintains. that 1t is

' through problem—solv1ng and d1scovery that students actually

"learn to. dlscover or thlnk for themselves. He further notes

that the more one . utlllzes or practlces d1scovery, the more .

llkely one is to generallze what is 1earned 1nto a means of

inquiry applicable to a myrlad of problem—solv1ng s1tuat10ns.

Bruner states that four benefits'result when children-

investigate and discover for‘themselves. Thése are:

| (1); An increase in 1nte11ectua1 potency.

(é) A Shlft from extr1ns1c ‘to intrinsic rewards. -
(3) _Learnlng the'heurlstlcs of d1scovery."

(4) AS an aid in memoryy(43). - ”i_

What is more basic toaschool than‘Iearning'how_tof'

think° Sc1ence can help children develop thlnklng skills

that are_valuable 1n_schoql<and out——skllls that_w;ll 1ast a

i - o "

‘1lifetime.

\\: ﬂf._fmgiyﬂgljh;ivthfffjfégyﬁm'.*
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I. WwWhatever Happened to Those NSF Science Curricula?

For more than 25 years ‘the National Science Foundatlon
funded development and d1ssem1natlon of 1nstructlonal
materlals 1n mathemat1cs, social sclence, and science., ' Yet
‘even in 1976-77, those instructional'materials'were not in
W1despread use.

At the K-6 level, only.thirty percent of the school
districts in the Unitedetates had:used‘the NSF-developed
science materials.‘ Further, only-seven percent of the K-6
teachers had ever attended NSF sponsored sc1ence meetings

ﬁ'(44). Whlle conslderable time, effort, and money were.
devoted to the development'and implementation of‘new science
curricula, it appears that the innovations never achieved L
the?critical'mass-required‘for.widespread adoption. It

should also be noted that many of thoseAcurricula, par-

0
4

ticularly the Elementary Sc1ence Study (ESS) and the Sc1ence
Curr1culum Improvement Study (SCIS), ‘are Stlll belng used
successfully by numerous school dlStrlCtS 1n the Un1ted
States. These ‘NSF curr1cula, and others llke them, have

also contr1buted to the development of many of the second .,

and th1rd generatlon programs currently avallable.

J. Exactly What is Belng Taught in’ Sc1ence°

A school d1str1ct s adopted scope and sequence chart

"

‘does notvalways glve the true plcture of-: what is happenlng

in an elementary sciencc’ classroom. Such were the findings

.of—English—when—he—compared~the~L1ttle—Rock——Afkansas—School, ‘

o

N .
\, . , o .
N < . T N o S .
N, ’ . o . . ST
\ ‘ . . - . P o R < "
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District's K- 6“forma1 scope and sequence chart W1th the
curriculum as it was actually be1ng taught in class-
. rooms (45)

He discovered that many majdr science concepts‘weregnet-
being taught'at the grade level for which they had-been
identified. 1In addltlon, some science concepts were be1ng
taught in every grade level from K-6.

Other results revealed that of the 273“conbepts found
on the scope and.sequence chart, 97 had to do withzlife; '
sciencesi 73 to earth.science,-and 103 to physical science.
) ~But the average amount of 1nstruct10na1 time per day spent
-~ 'in these three areas was indeed’ surprlslng.i\%fzhteen
minutés were spent on 11fe s01ence, seven’ m1nutes/on earth '
science, and only two m1nutes on physlcal s01enée.

S

| . You as the currlculum leader in. your schgsigshould find
out what is be1ng taught, at what grade levels, and for how
long. Give your‘s01ence program d1reetlon'by,e1ther en-
.forcing the scoﬁe and sequence Qr revising it tejfit your ..
children's needsv Make sure ;ife,;earth) and thsical
sciences are given~"equa1.time."' ‘ |

VII. - CONCLUSIONS

The research on ‘science as a means for helplng chlldren

' learn basic skills 1s massive and conV1n01ng. 301ence ~'~', f%

programs baseu on manlpulatlve materlals are espe01a11y

helpful in bu11d1ng read1ng and 1anguage readlness levels 1n;;iiwf;;

prlmary puplls. Flrst hand experlences 1n 501ence expand




-24-

 pupils' vocabularies and reading comprehension at all

levels. Similar growth is found in mathematics as children
work With various geometic forms and measure real objects
and events. EVidence continues to moun% showing SCience as

Py
a natural vehicle for- téaching thinking and problem-solVing

skills.

 Now that you‘relacquainted with the results of some
research in science education, what can you do with it?
Certainly,‘it is more than "nice—to;know" information.‘ A
curriculum—Wise principal will use the results to forge/aA

blueprint for action, bridging the gap between research and

what happens in schools. Research provides road Signs for-

your trip to a successful SCience_program. It prov1des

direction and justification for assertive leadership. - It

e

provides clues for improving science program implementation;
inservice programs for teachers; andfhuilding'positive -
attitudes toward science'and toward;school. The:results of
research can'make a difference inryour school. -
Get the.word out to your professional. staff. Call
pertinent'researchﬂresults'toftheir attention. Encourage

your teachers to read research summaries in journals such as

the National Science Teachers Association s SCience and

Children. Help them to see how research findings apply to

P —

their teaching and their classes. Without your leadership

and-action, research Will continue to have little relevance

to schooling. Use it to improve your science program, your}

: school,-and your effectiveness as a curriculum leader.'_

— e
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