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ELEMENTARY TEACHER SCIENCE BACKGROUND AND INTERESTS:
THE RELATIONSHIP WITH SCIENCE TEACHING PATTERNS

Larry E. Johnson
California State College, San Bernardino, 198/

Statement of the Problem

Research indicates that teaching patterns in elementary
science are inconsistent and generally unsatisfactory. It is
possible that deficiencies in college preparation are a factor
in the apparently poor Sﬁate of the nation's elementary
science programs. In addition, there are indications that
teachers may avoid science because they lack confidence in
their knowledge and do not feel a strong need to give science
the same priorities as basic skills subjects.

The purpose of this project was to determine if there is
a correlation between elementary teacher college preparation
in secience, practhical experience, and/or special interests in
science related topiés and the number of minutes teachers

spend teaching science in their classrooms.

Procedure

A questionnaire was circulated among 106 intermediate
grade elementary teachers to collect data about teacher
professional science preparatiop, practical science experience,
interests in science related areas, and minutes per week spent
teaching science. Eighty-nine teachers provided usable

responses and the data was subjected to statistical test for

significance by Chi-Square procedures.



‘Results o

The statistical analysis of the data showed a statist-
ically significant relationship at the .01 level of confidence
between>the time devoted to science and the amount of prof-
essional preparation, special science intereste, and/or non-

professional "experiences involving science.

Conclusions and Implications

The study indieetes that teachers who have strong
_profess1onal science backgrounds or who exhlblt Lnterests in
Sc1ence related act1v1t1es, tend to teach more minutes of
science per week ‘than their counterparts who do not. This
vdoeS'not=correlate necessarlly with teacher effectiveness or

_student achlevement but the nation's elementary science

'siare the subgect of frequent unfavorable comments in
it ’ in.America. .
‘Siate:eeftifiegtion agencies may have to re-examine
, }ﬁhéifib?itefia_for ewafding teacher certificates. More science
may be needed. |
}‘eTeacher educatiqn iristitutions could increase their
“standards  to ensure that teacher candidates enter the ranks
of teachers witﬁ.full confidence to teach all subjectsé
Administraﬁors,need to make sure that science programs
are fullj supported with clear guidance as well as with
“materials. Boards of education and school administration
should expect the same high standards of excellence in

science as they do in basic skills areas.



Teachers can use the results of this study to become
fully aware that vast differences exist in science teachiﬁg
patterns within school districts, and even within schools.
Each teacher should be aware of his or her individual
strengths and weaknesses and must take the necessary measures
to maké sure that elementary school children are not deprived

of any part of the education they are entitled to.
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INTRODUCTION

Public education has always been a subject_éf major
concern for American society. Recently, test scores across a
broad range of academic subjects have been steadily‘declining
and Scholastic Achievement Test results of high school seniors,
a predictor of academic‘success in college, are’significantly
lower than those of a generation ago. Media attention has
generated intense inferest in discovering fhe causes for the
apparent decline in the quality of American education. Studies
and reports from various governmental and academic sources
~seem to reach some common conclusions; that American students
are less skilled than their foreign counterparts in their
ability to communicate.éffectiVely, to understand what they
read, and to empioy mathematics and scientific processes.

Various feqsons for the general decline have been listed
in the conclusions and findings of the reports. These range
from lack of finéncial support to education, to problems with
the family, and failure by public education to maintain high
standards. One-inference seems to be common throughout all
the opinions and study results. Teachers seem to lack the
quality and preparednesé ofbthose of earlier times. In fact,
most of the remedies espoused in public contain recommendations
of higher pay and stricter professional standards to attract .
higher quality people to become teachers.

One area that has received a great deal of attention in
criticisms of education is the steady decline of science

emphasis in schools.. When the Soviet Union launched Sputnik
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in 1957; Americahwas jolted into the realization that someone
else, our potential enemy, no less, had overtaken her in space
technology. It was also clear that other areas of scientific
leadership might be in jeopardy. This created a sense of
urgency théf,a renewéd commitment to academic excellence was
in order. Science training became avhigh pricrity item and a
high level of government suppoft went into development‘of
:packaged training to'assist teachers in upgrading the quality
of science education. - There were three prominent programs
that evolved from this era. ‘

"The Elementary Science Study" (ESS) emphasized a study
~of the relationships between man and:his-physical and biolog-
1031 énvironmeﬁts. The authors felt that the most productive
meané for children to develop useful Qéncepts.of”sdienCeraS"
'_ﬁe;luas cognitive skills, was through free experiences with
'highly,motivéting séience,méﬁerials,v Aléo, they belieﬁed thaf
science concepts and cognitive,skillé should develop con-
lcurréntly. As:children interact withfinstrﬁctional materials,
_they acquiré the strategies for handling Qbservafioné-as‘Well'
as forming séience concepts based on these experiences.

The American Association for the Advancement of Sciénce
projecf called "Science - A Process Approach! (SAPA) was a

total program, structured and sequential. This program was

organized around process skills.2

jGehe D. Shépherd and William B. Ragen, Modern Elementary
Curriculum (New York: Holt Rinehard, and Winsten, 1982), p. 336.

2Ibid.
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A third program, the "Science Curricuium Improvement
Study" (SCIS), was also a total program, but less structured
than SAPA ahd emphasized both process aﬁd content. It was
designed to provide a sequential, articulated program of
elementary science. instruction was designed to reach
students at their level of development and help them to
acquire the concepts of science as seen by scientists; The
insﬁructional strategy consisted of providing laboratory
experiences and allowing children to explore natural phenomena
on their own. But instead of leaving them to their own
devices, where erroneous-ideas coul.d emerge, children were
guided toward the acquisition of certain concepts. The
teacher providéd ideas to help children.organize and under-
stand their experiences and then offered opportunities to
apply these conceptsvin new éonﬁextshso that children could
discover relaﬂiQﬁShipszahd b£oaden their experiences.3

The thfee'prograﬁs deseribed above, as well as others,
seemed to be moving science‘education in the right direction.
What happened,.then, to cause the alarming report "Our Nation
is at Risk" bécause of edﬁcation failures in reading,
communication skills, mathematics, and science?

The root of the failure seems to lie elsewhere rather
than in the post-Sputnik developed programs. These programs
have received almost universal praise, but the foundations for

implementation.were weak. The programs were developed in

3Paul D. Hurd and James J. Gallagher, New Directions in
Elementary Science Teaching (Belmont, California: Wadsworth

Publishing Company, Inc., 1969), p. 101,
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modular form, so that teachers could.have the necessary
materials and instructions conveniently at hand. Unfortun-
ately, the materials proved to be costly, and often, as the
~original supplies were exhausted, they were noﬂ replaced.
Many school districts did not purchase these programs at all
. because of the.costs.é

In addition to tﬂe high cost of science materials, the
teaching of science.has remained at low priority at some
scheols‘and school districts for other reasons. Many school
districts, in response to pressures brought by low scores on
standardized teste in reading, language, and mathematics, have
inétituted "back to basics" education. These programs seem to
emphasize the teaching of so called ”easic skills" and place
low,priorities on science, social studies, health, ’and>art
Pr1n01pals feel the pressures of the need to 1mprove "ba81c
sklll" areas because test results are- published by local medla,,
and thelr schqols are compared with others. Therefore, many
do not conveyjto the teachers they supervise their concern for
-solid programs in other areas. Elementary teachers, in general,
are not well prepared to teach scienée, and since little empha-
- s8ils is placed on 1t by school boards and admvnlstratlon, they
zhave .done little to improve their skills in this area.
The elementary teacher has a great deal of freedom in

deciding what to teach and how to teach it. While instruction

must generally follow certain guidelines or frameworks,

4Margorle Gardner, "10 Trends in Science Educatlon,
The Science Teacher 46 (January 1979): 30-32.
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teachers are not usually closely supervised in their day to
day practices. Research has revealed great discrepancieé‘in
the amount of science instrﬁction~elementary children receive
and the degreé of effectiveness in its presentation. 1In fact,
in reviewing three studies.in.1979;.DeRose, Lockard, and Paldy
found that "fewef‘than half of the natidn's elementary schoo1,
children afe likely to have even a single year in which their
teachers will give science. a significant share of the curri-
culum, and do a good'job of teaching it."5

There seems to be. a problem then, that restérwith the
elementary teacher. There are innuendos that elementary
teachers are not drawn from thevhighest strata of university‘
students for various reasons,ﬂineluding pay and pfestige. |
There are also-those. who: p01nt out that teacher preparatlon
does not 1nclude strong empha81s on science or the s01ent1flc
thlnklng'p;ocesses.TuItvlsgagalnstcth}s baekgrqund that a more
closely defined'prbblemﬂbegins fé coﬁelinté focus. Among
other'thiﬁéé,*is»laCk of science background among elementary
teachers a major factor in»the«appérent inconsisténcy of
teaching patférﬁé in elementary science? How important is it ?
that elementaryﬁteachers;be conversant in the terminology and
processesvof science? A;e“teachers who have received traiﬁing
in science more iikely to teach science than those who have not?
This study will attempt to find if there is a relationship

between teacher background concerning science in terms of

5Judv R. Franz and Larry G. Enochs,. "Elementary School
Science: State Certification Requirements in Science and their
Implications," 801ence ‘Education 66 (April 1982): 287-292,
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college courses taken, practical experience in science
related field, or a special interest in science and how

much science is taught in the elementary classroom.



REVIEW OF THE RELATED‘LITERATQRE

There has been a great deal of research done recently in
the area of elementary science education and many problems
have been identified. They range across a broad spectrum,
but one element seems to‘be present in almost every research
article. It is e@trémely rare to find a consistently good
science program in any schooi,vor for that matter, inAany
district. Three studies Were’commonly referenced in thé
literature reviewed by thisvwritér. These studies, (Fitch
and Fisher, 1979), (Stake andbEasley, 1978), and‘(Weiss, 1978)7
attributed the dearth of science in the elementary school to
poor teacher preparatidﬁ. According to these authors, teachers
‘do not feel adéquately prepéred~£o teach science and do not
feel comfortable'with it. In“the Weilss survey, less than one
quarter 6f the elementary.feachers félt "very well qualified"
to teach sciéngé; while~iﬁ'éthéf:SUbjeCts,suchwas fead{ng, 63%
felt they were "very‘well qualified." Stake and Easley found
that the teaching of écienéelhad,very low priority in most ofu
the elementary schools theyvvisited and reported that teacheré
were not conffdent about ﬁheirbknowledge of science, in
particular,vtheir understanding of science concepts.

The feview_of the literaﬁure resulted in narrowing the
teécher_portion of the.problem into4thrée categories. There
appears,to be a lack of administrative support for the teach-

ing of elementary science. There is insufficient teacher

Ibid.



8

preparation both in prémservice,prOgrams and lack of incentives
to upgrade skills once estéblished in the classroom. The
vthird category is a general Tack of facilities for science in
the elementary schools and an‘unwillingness to budget fugds-
for necessary materials and equipmen%.

The lack of'administrative support for science in elem-
entary schools ié ohvious when surveys show that instruction
in Sciencevhas almost ceased, usually amcunting to mno more
than a few minutes eéch week of reading from textbooks.
Principals tend to accept_this minimum effort due to their
perceived ﬁeed to focus on reading; language and mathematics.
Another aspect of the problem seems to be that prineipals often
do not see themselves as qualified to pfovide leadership,for
'Qynamic;and;innovative science programs. The 1980'Natiohal
_ Science Foundation Survey showed that principals uSualiy:settle
 for superficiél science arranged according to jgxﬁbobk éhapt@rs
becausevﬁhey‘do not feelwwell.qﬁalifie&'to implement and
supervise science programs whichAincluded‘demonstratiéns or
experime_nts.8 | |

Teécher preparation, or 1éck of i%t, has received by far
the most attention in the literature. While this problem |
;ppears to be the most severe, there are questions about the
need for teachers to have extensive training inwéoience. The

main problem appears to boil dcwn to how teachers perceive

7Warren T. Greenleaf, "Uncle Sam Wants You: New Federal
Science Improvement Program Aims to Recruit Principals,"
Principal 62 (September 1982): 18-21,

8Kenneth R. Mechling and Donna L. Oliver, "The 4th,R&‘
Science - Stepchild of the Elementary Curriculum," Principal 62
(November 1982): 28.
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themselves asibeing'able to present science effectively{

A smrvey of a random sample

of elementary teaChers‘in‘

"Kansas showed data‘that.waS’consistent’with earlier studies

by Stake and Easley, 1978, and W
elementary science as perceived

t tedchers

teacher planning time,
enough'time for science, belief
than other subjects,.and lack of
hAnotherfsurveytwhioh Tooked
education,inslllinois schools.wa
outliﬁed‘ehome;
teaghérs;‘lgék of physical facil
QS'ohstacﬁesfto teaching SCience
An 1nterest1ng feature of 2
problems 1n'teach1ng sc1ence wasg.
g d :

was not men_J .

hu+ 1ns+ead
vw1th the teacher and the adequac

‘ The several artlcles whlch
conflrmed-thatws01ence:has;low js

Student‘teaehers in four‘states

1nadequetely’prepared,

Teachers listed|

eiSs,»1978; The problems in

by teachers.were lack of
not
that science is less'importent N
teacher interest.

at e sample of‘science

s consistent withjthe:stﬁdy
the inadequate.prenaretionrofﬁ
ities, and lack of materials

10

11 the surveys llstlng the BT

that lack of student 1nterest»r

y of the teacher's background
fooused'on teacher preparatlon~
riority in elementary schools.

were sﬁrveyed after Completing?

n

|

in. thelr classro

their student teachlng ass1gnme
to some extent

that did teach 301ence, over 70%

9Jerry G. Hern and Robert K.
Elementary Science Education?" S

ts. Over 80% taught science,

oms,_but’wq% did not. 0f those

taught it after 1: 30 P.M.

James, "Where are We in
chool 801ence and Mathematlcs

82 (March 1981): 205-214.

: 10Thomas Fltch and Robert F
Education in a Sample of Illinoi
1976)," 301ence Educatlon 63 (Ju

"Survey of Science
Grades K-6 (1975-
406~ 416 '

'isher,
s Schools:
ly 1979):

1nstruct10nal problems restedi!i}'"

and ‘”
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over 49% taught s01ence less. than two days per week .‘The
‘Teasons for not teachlng s01ence 1nc]uded, not enough t1me,
science is not an 1mportant subgect “and sc1ence is taught ﬁ
‘later. " Other reasons were that the school was 1nvolved w1th
teameteachlng, science was not scheduled and there were no
v“materlals avallable Seventy percent of the student teachers
reported that science was belng taught before thelr experlencevt
began, and 30% sald that it was not. T |
Another aspect of problems in elementary teacher prep--
. eratlon wa.s artlculateo 1r an. artlcle on . QCJence Preparatlon
”iof the Elementary Teachers at Indiana UnlverS1ty Whlle
f”lndlane UnlverSJty requlreu elementery teacher oand:dates t
‘ftake sclence courses,‘there were problems in relatlng ‘the

'“iof these courses to the elemertarj currlculum.anhe

ventlfrr process skllls necess,ry for un vrstandlng andgb

‘fteachlng sc:ence. Also, most of the students de not under—ld
.1;stand or they thlnk they do not understand the s01ence .
'hcontent in ex1st1ng elementary currlculum., The teacher
candldates cannot relate the, science belng learned to sclence
1essons they may use as elementary teachers.» The authors
proposed a. remedy whereby candldates would take a course 1n
bas1c s01ence skllls, and then take three courses, ‘one each

in blologlcal sclence, phy81cal 801ence, and earth 801ence.'

, 11Harry F. Fulton and Rlchard W. Gates, "An Analys1s of'
the Teaching of Science at this Point in Time: 1978-79,"
School 801ence and Mathematics 80 (December 1980)v 691:702,
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The-latter»three COursestould be taken poncurrently»with
methods courses to assoclate the concepts closely w1th the
elementary currlculum._ They recommended that the science
content be 1ncluded 1n “these courses that should prepare the
student to teach 801ence accordlng to the ex1st1ng elementary
.currlculum, take advantage of local settlngs rlch in s01ence,
and to dlscuss the s01ence presented daily in local medla.j?

Wnlle the llterature appears to ‘be in general agreement
that elementary teachers are not usually well endowed w1th
strong_sclence'preparatlon,ua.look~at'state}certlflcatlon :
requirements maysprOVide_the,mostmimportant.reason'theyﬂare'dliy

not. There are OPlJ eleven states that requlre more than Slyl”o

semester creart hours

A;no 801ence tralnlng at all to recelve certlfl-ﬂv'd”
vcatlon to teach in elementary schools.13 ”

Another approach.to overcome lack of teacher preparatlon:t:;
vﬂn the teachlng of 301ence is to employ a teacher on spe01al |

a331gnment. One study 01ted a 1978 survey in - Oregon where it

was reported?that 50%rof the_teacherswdevotedmless_than s;xt

: 12Hans O Anderson and Dorothy Gabel "Sclence Preparatlon
. of the Elementary Teacher at Indiana Unlver81ty," School 801ence
cand Mathematlcs 81 (January 1981) 61-69.

3Franz ‘and Enochs, "Elementary School Sc1ence' State ,,:
Certlflcatlon Requ1rements 1n 801ence and thelr Impllca+1on°
p. 287 292 ' SR : : : L


http:advantage.of

12
mlnutes per day to science and 83% less than one. hour per week
The thrust of th1s program is for the teacher on spe01al ass1gn- .
- ment to prov1de ass1stance to the classroom teachers and a -
pver31on of a contlnulng 1nserv1ce tralnlng The author feels
that teachers would be more comfortable worklng w1th a "peer"
expert 1n sclence beecause teachers tend to be awed threatened
and generally feel 1nadequate when ‘faced w1th a "superv1sor’s"
~fsc1ence sklll and knowledge.14
The Natlonal Sc1ence Board's ‘Teport on qucatlon ln Sclence
~and. Technology also stateo that "many of the teachers 1n

elementary schools are not ouallfled to teach mathematlcs and

“:pQCJence for even thlrty mlnutes a- day." The report recommended

tv;that teachers have a strorg background Jn llberal arts and

'*s,ﬁe‘éhéfadlh°°
e The thlrd magor problem 1mpact1ng‘en sclence ln the
t,;elementary schoel is a lack of materlals and funds te 1mplement
hands -on, act1v1ty based programs.r o | |

The post Sputnlk emphas1s on. s01ence produced some dk

promlslngAcurrlculum trends, }The“modularqapproaches/tor,

Tiponald A. Sanders and Judlth A Ssnders,u" A Plan for
Increasing Teaching Time in Elementary School Science Ut111z1rg

"a Teacher on Special Assignment," -School Sc1ence and Mathe-
) matlcs 82 (March 1982): 235- 246 : B :
15

: K. McDonald, "Sclence Panel Urges Empha51s on. Teacher
“Tralnlng " Chronlcle of ngher Educatlon 27 (September 21 '
© 1983 S : .
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science in the elementary schools represented by SCIS, SAPA,
and ESS seemed to offer the flexibility necessary to meet the
widely varying heeds of individual students, teachers, and
school systéms. Unfortunagely, these programs proved to be
éxpensive and less than 15% of the school districts purchaéed
them. The economic realities of education today have prevented
the production and"diséemination of the neéessary matefials.16

Théré are many references throughout the literature by
teachers that they do not teach science because there are no
facilities or materials. Administrators do notvdeny this and
tend to shrug off the,problemvas.being beyond their scope to
solve. ,Thevébsts of providiﬁg good facilities and Supplies, ’
when bglance@Q%ga;ngt dther priorities, seem to keep‘science‘
”in the‘téx£b§§k'and at thefﬁé;cy df'the imagination, or léck
~théréqf,f§fgindi&idﬁéijclasérdom teachérs.‘ . >&
9" Géﬁéféiiy;theﬁ,_theffeview of research of problems in
‘elemeﬁtary seience seéms.tovplacé armajor share of resbonSiF'
bilii& with the teacherf This may be unfair. Teachers are

being expected to do something they are not trained for,
and apparently are not being supported administratively or
with proper facilities%and materials. ‘But does teacher

training and prepartion make all that much difference at the

elementary level? A Summary of Research in Science Education

16Robert G. Shrigley, "Persuade, Mandate, and Reward: A
Paradigm for Changing the Seience Attitudes and Behaviors of
Teacrers," School Science and Mathematics 83 (March 1983):
204-215. R '

)
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1979, by Butts;-indicates some conflicting conclusions. Fitch
and Fisher found that teachers and administrators believed
that lack of science knowledge by the teacher was the greatest
obstacle to science instrnction at the elementary level.
Simpson reported that a teacher's knowledge was directly
related to pupil desire and ability to learn. Brummett's
conclusion was that teacher understanding of the science
- content of a lesson and attitude toward that content were
significantly related to pupil achievement and attitude.
However, Hough found no relationship between_What teachers
knew and the achievement of their’pupils. ‘Thoman found no
relationship between the genera] science knowleagevof fifth-
grade teachers and the secience gains by their pupils.17_

It would seem that teachers should not be able to- teach
fsomething that they do not know. well. :Therecis evidence,
) hOWever,~that_students.can«learn‘equallytwell, regardleSS ofi(
" the professicnal preparation,cf the ‘teacher. Further |

- investigation of these conflicting conclusions is in order.

17David,-P. Butts, "A Summary of Research in Science
Education 1979," Science Education 65 (September 1981): 17-25.




STATEMENT OF THE HYPOTHESIS

The Problem

Research has shown that teaching patterns in elementary
science afe inconsistent and generally unsatisfactory. Are
deficiencies in college preparatioh for elementary teachers
a factor in this problem? Since, within limits, elementary
teachers are free tobchoose their own curfioulum;.are'thooe
with stronger science Backgfounds, or those who have developed

interests in science likely to teach more minutes of science?

The Hypothesis

There'will be no.sfatistieally significant relationship
at the ,dSL;evol of confidence between time devoted to.écieﬁce
and amount of professional science preparation by the teacher,
speoial,soioﬁcé interésts,NOr non-professional expérienoesu -
~which involVo soiehce;f

,ﬁéfinitioo of Key Terms

Professional Science Preparation: Teachers were classified

acoording to college courses in science. Four categofies were
assigned as follows: 0-2, 3-4, 5 or more, and those holding
~a bachelor's of science degree.

Special Interests in Science: Teachers were considered to

have had special interests in scienoe if they were subscribers_‘
to science oriented ﬁaterials, beionged to the National Soience
Teachers‘Association, or other organizations which promote
science or ocienoe teaching, or read journals-or articles

concerning science.

15
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Non—Professional Experiences: Teachers were considered to
have had ﬁon-professional experiences in science if they had
been employed at some time in a scientifically driented
endeavor, such as a labofatory technician, geology helper,
or weather observer. Hobbies, such as ornithology, rock
’collecting, or taxidermy also qualified some teachers as
having non-professional experience in science.

TBI: Abbreviation for teacher background and interests.



DESIGN AND PROCEDURES

Design

The study was an effort to discover if there is a
statistirally significant relationship at the .05 level of
confidence, between classroom time spent teaching science and
the extenn of professional science preparation, practical
science experience, or special interests in science by teachers.
The population was limitedbto intermediate elementary teachers,
fourth through sixth grades, in the Fontana Unified School
District. fne sample consisted. of 89 of the 106 teachers who
responded to the. request to complete a questionnaire. Two
others responded, but their questionnaires were not fully
completed'and-were.unusable. The design was a post-hoc study
of teaehérfbaekgroundsAandnpracnioes; ‘No treatment was

involved.

Procedures

A'questionnaire was develOpedvto collect the data from
teachers about their backgrounds and interests and how many
minutes of scienee they teach in an average week. The
questiennaire was evaluaped for validity by five experts in
the field of science edueation. Four of the five. after
recommended chanéeS‘were incorporated, verified the validity
of the questionnaire. The fifth response was not usable
because the validity comments were not related to the

questionnaire.

17
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After recerylng approval to circulate the questlonnalre
from the Dlrector, Elementary Educatlon, Fontana Unlfled
School Dlstrlct 106 questlonnalres were dellvered to.the
' 1ntermed1ate teachers at thirteen elementary schools
_Responses were made anonymously, placed in a stamped
envelope addressed to the wrlter of this project ‘and mailed.
"_Of the 106 questlonnalres dlstrlbuted 91 were returned Two d
J:were unusable because the teachers d1d not 1nclude answers to
?the questlon concerning minutes of science taught per weeky

The questionnaires were evaluated and a331gned a p01nt

'value accordlng to responses made to questlons concernlng

*f,profess1onal preparatlon, science 1nterests, and non-prof-

'.e881onal sclence related experﬂence.. In addltlon, teachers

3dfewere asked to state how - many mlnutes of 301ence they teach

vs’u:'b'j- é‘é‘t"ed fo? s a tistical -analy.sl s B‘yf cé’mpi ex Chl—Square |
‘dtChl Square was used because the data to be analyzed was. in

#frequency form.: The 1ndependent varlable was the backgrounds:i

_ and 1nterests of teachers, and the dependent varlable was the
1amount of t1me Spent teachlng sc1ence.

The contlngency table was constructed accordlng to the

B follow1ng ratlonale. Teachers were categorlzed as hav1ng a.
_low,,medlum, or hlghvlevel of background and/or 1nterest_1n
science by their responses-to items on the.questionnaire,.
-The response choices on the questlonnalre were graded on a

i leert scale and poss1ble scores could range from 0 to more


http:cat.egori:z.ed
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than 20. Those scoring»2 points or'less were placed in-the
low category, 3 to 5 points was medlum, ‘and those with 6 or
more p01nts‘were con31dered"h1gh. See Appendlx A for a sample
laquestlonnalre and scorlng procedures. The columns of the
table labeled mlnutes of science. taught weekly were developed
accordlng to the wrlters perceptlon of average time Spent onv
science in those programs generally rated as acceptable in the
artlcles 1n-the~reV1ew of.thegllterature. Seventy mlnutesjr
appeared to be a mid- p01nt therefore,.the oomplex.Chi—Square;“
was organlzed to use 45 mlnute time. blocks as dividingvpoints.
The,seventy:m1QUtes‘falle‘approxlmately in the middle‘of the
tiﬁe]eoluﬁns;f:The‘reSults,oflthefstatistical_analyais is

. displayed on the following diagram.

”TReeponding‘Teaoheréj.'fﬁf Rt

~ Minutes of Science Taught Weekly

NO T

Low. {10 12

weatwn | o e | s

r—«tu_,-a‘

“High | 12} 12 o 1

R s13.965 o= .38 pg .01
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Results

The null hypothesis is rejected because the analysis of
the data‘by complex Chi-Square shows a statistically signifi-
cant relationship at the .01 level of confidence between the
time devoted to science and the amount of professional prep-
aratlon, special science 1nterests, and/or non-professional
experlences 1nvolv1ng science. There is a statlstlcally
81gn1flcant_correlatlon between teacher background and
interests and minutes taught per week in science as
approximately 14% of the tariation in the ﬁumber of minutes
of science taught weekly can be accounted for by the differ-

ences in teacher background and interests.

Limitations.

"ii.yvAll teachers did not respond to the questlonnaire. ?
'2.;;There 1s a tendency for those who teach science on a ,r’
regular ba81s to be more likely than others to respond to
the questlonnalre, therefore some sampllng bias exists.
3. This study is limited to amount of time spent teachlng
1301ence, and does not address teachlng effectlveness or
student achievement.
4. The study was confined to grades 4?6, in the Fontana
" Unified School District.
5. The complex Chi-Square provideSIOnly gross indications
of relationships and does not allow for regression

analysis to determine finite predictive values.
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CONCLUSION

Analysis of the data collected by questionnaire from
89 of 1O6Iteachers indicates that teachers who possess strong
science backgrounds or who exhibit interests in science related
activities, organizations, or topics, tend to teach more
minutes of science per week than their eounterparts who de not
possess the sahe attributes. This does‘not imply that
1nstruct10n from those teachers is more effective than that
of other teachers or that the1r students learn more.
However, there is a positive correlation betweenlbackground
and interests and tendency to teach science. This conclusion
has strong implications when viewed in the light that |
elementarY-scienee is ene of the.weakest areas 1in many'of

thevcritiqueSﬁof;AmeriCan edueatien,

Educatlonal Impllcatlons

Whlle the study showed that teachers in Fontana are
‘teachlng sc1ence at satlsfactory rates,rthere is strong
ev1dence that teachers who received more than the mlnlmum
‘science traihinguor who have, for one reason or another,
developed special interests in science are likely to spend
more time teaching science than.their counterparts who have
not. This evidence has implications.for state teacher
certlflcatlon agen01es, for institutions responsible for
tralnlng teachers, admlnlstrators responsible for 1mplement1ng
curricular programs ‘and supervising teachers, and for
teachers‘who may not be aware that some students are being

short changed in one area of the curriculum.

21
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FVStatevcertification agencies shbuld reéeXamine:the;
cr1ter1a for awardlng teachlng certlflcates. “Perhapsfmore
solid 301ence courses should be requ1red for teacher cand1-~
dates. ‘The llterature rev1ewed for this study clearly shows:

that an important reason that teachers do not teach science is

lack of confldence ' People who receive multiple subJects

bcredentlals should be prepared to teach all subgects w1th full

confldenCe. Thls should 1nclude-sc1ence, art, music, and .

phy81cal educatlon as well as the bas1c skills areas of

language, mathematlcs, and readlng If the states begln to

‘,frequlre more effectlve tra1n1ng in all of these areas,,then
‘teacher educatlon 1nst1tutlons w1ll rlse to the challenge of

llpr0v1d1ng the apprOprlate tralnlng for teacher candldates. -

.»‘ Admlnlstrators, 1nclud1ng school boards,'could bene-

clear guldance and materlal support. They should ensure that .

teachers have a falr opportunlty to teach science and

effectlve sc1ence programs are. recognlzed and encouraged
Secondly, admlnlstrators could utlllze those teachers who
have strong backgrounds or. spe01al 1nterests to ass1st in

school science progects and the development of school programs.

Slte admlnlstrators might strengthen the overall effectlveness

of s01ence teachlng by dlsplaylng more 1nterest ‘in what is

vbelng taught in s01ence and how. They should expect the same

xcellence in. s01ence teaching. that they do in the. other

areas that may be evaluated by state or natlonal tests.vf
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The imblications for teachers in this study lie in
recognizing_that there is vast differences in the attention
paid to science by various teachers, even within a small
district, or a sohool. Each teacher“has weaknesses and
strengths and these are refleoted>with individueliinstruction-
al programs. Teachers should be aware of the possibility |
that children could be short-changed in a very important area
of their elementary education if teachers do not make an
effort to presentethe entire curriculum with enthusiasm and

care.

Further Research Potential

A more detailed study" might further refine what back-
grounds and interests mig“t be that. lead to more and better
science. instruction. More sophisticated data colleoting
procedures would increase 1ts Validity and reduce. the amount

of bias@present'in the study.



Appendix A
TEACHER QUESTIONNAIRE AND LETTER OF TRANSMITTAL

399, Mountaln.Avenue, .
San Bernardino, CA 9240%
May 15, 1984

Intermediate Grade Teacher
Fontana Unified School Dlstrlct
Fontana, CA 92335

Dear Teacher:

I need your help! I am a sixth grade teacher at Randall-
Pepper Elementary School in Fontana and am finishing the
Masters of Arts, Elementary Education Optlon at California
State College, San Bernardino. My prOJect is a broad review
of elementary science.teaching and requlres obtalnlng some
data from teachers. I have received permission from the -
Director, Elementary Education to circulate a short.
questlonnalre which will provide the 1nformat10n I need

The prOJect has no evaluatlve features. The information
~you prov1de will not be used to draw any conclusions about the

schools in Fontana, teacher effectiveness, or student achieve-

ment. Your individual responses will be anonymous and there
‘will be no attempt to report information by school or- by ‘
»grade level. - o v , = , LT L TTTIT

_part1c1pate., _ ed . .

your- response. In thls way, I can follow up to account for

“thé-rate of return which must be ach1eved in order for the
college ‘to accept my project as valld.. i

Slrce th1s ie ‘the final portion of my program, a. prompt
"response will " enable me to complete the project in June.
.Therefore, I w1ll be deeply grateful if you will mark your

responses and seal it in the addressed envelope and mail 1+
: today. : :

Thank you very much for your con81derat10n.

Yours truly,

X g’g.%iw

Larry E. Johnson

,‘,Fbr the 1nformat10n to be generated by thls questlonnalre:lf
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6.

«Ass001at10n)

My c071e e background in the sciences (b1010glcal physlcal
or earth) was: (Do not include mathematlcs)

a;: 0 - 2 courses.

b. 3 -~4tcourses.

c. 5 or~mofevcourses.

d. I have a bachelof'S‘degree‘in science.
I engage‘ln hobbies which are a58001ated with science.
(Examples: Ornlthology, hiking if associated with biology

or other science 1nterest tax1dermy, bulldlng and flylng
model alrplanes.)"

a. Seldom to never. " If you do, pleasé list them.

b. Occasichally*

c. 'Freouently

I am a member of a group or club which has a sc1ence related
orlentatlon.H (Example.- Sierra Club)

8 *NO"'"

’,b;_ Yess Organlzatlon(s)

I belong to a profess1onal assoc1atﬂon which promotes 301encev m

and ‘science teachlng. (E

fple.w Natlonal 801ence Teachers

AL NO

.b; '¥esvb%A§sOciatjbn(sfl

‘subscribe to Journals or. magaz1ne° which, have science or
science teachlng as a prlmary focus.

a.‘.NQT"

b.  Yes Name of‘publicaiion(s)

I read journals or magazlnes Wthh have science or science

v +ea0h1ng as a primary focus.

‘a.  Seldom to never.
b. Occasionally

c.~Freqﬁently
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12,

Outside my teaching experience, I have been employed in a
job which required some knowledge of a scientific nature.
(Examples: -medical technician, electronics techician, o
geology helper)

a. Never

b. Less than one year.

c. More than one year.

How effective was your college teacher training program in
preparing teacher candidates to teach elementary science?

a. Poor
b. Fair
c. Good

d. FExcellent

I use a science textbook in the presentation of science

"lessons:

“a. WNever

‘b;;ibgéasionélly
e Most of the bime.
B d Always | R
Mafﬁfialévfpf'séience observatidﬁsland'experimenﬁs afe{

‘ §w;“NOt évailable from schéol sources.

-b,‘ Available if requested. |

c. Readily available at the school site.

If T had a choice of which subjects to teach: (circle all
that apply)

a. I Qquld choose health, nutrition, human body,éetc.
b. I.would choose biology: plants and animals.
c. I would choose earth sciences such as geology.

d. I would choose chemistry, physics, electricity, etc.
e. I would not choose any of the science areas.

On average, I teach science , _ times per week, and the
periods are minutes each.

26



SCORING KEY FOR QUESTIONNATRE.

Question 1. a = 0

Q
H
(@] W N

Question 2. a =

o'
1
—

Q
Il
] N

Questiqn 3. a =

o’
1}
—

for eachwgroup or club.
Questionfﬁ.‘ a"j O‘ |
b =1 for ééchtésgdéigﬁion;
Question 5. a = 0 - |
'ﬂ ””;b5; 1-f§r éachiiourhal.Or‘magazine.

“ QuéétiOn”égﬂta,é'Q;.fu,é;

A2
Question 7.’7a =0

c =A2
Questions 8, 9,Hand 10 were not -scored, but were used for
general information.
Question 11; One point was couﬁted for each a,b,c, or d.
Question 12. Raw frequency data was placed on the Chi-

Square contingency table.
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Appendix B
VALIDITY QUESTIONNAIRE AND LETTER OF TRANSMITTAL

3997 Mountain Avenue
San Bernardino, CA 92404
April 18, 1984 :

N
/

Dr. Richard W. Griffiths

School of Education

California State College, San Bernardino
- San Bernardlno, CA 92407

’ Dear Dr GrlfflthS‘

- I am a candldate for a Master's of Arts degree in
Elementary Education at California State College, San
Bernardino. I am engaged in a research project to examine

- whether or not teacher background and interests in science
influence the amount of time spent teaching science in the
elementary classroom. ’ .

In researchlng the problem, I have found no 1nstrument
whlch ‘has been tested for valldlty to elicit the data I need
from teachers in order to perform the appropriate statistical

~ tests. Therefore, I have developed the attached questionnaire

v‘*whlch hopefully will establish the extent of college prep- ,

».faratlon of teachers, and 1dent1fy those with spe01al 1nterests

0T backgrounds.v :

~concerning the validity of this questlonnalr

! appreciated. Please make suggestlons as.yo
;proprlate on the questionnaire: itself. In ad
H[complete the validity appralsal

- wr'Thank you very much for your con51deratlon in respondlng
’to this request. A self addressed envelope is enclosed to
' ¢exped1te recelpt of your comments.

Yours truly,

Larry E. Johnson




Appraisal of Validity

The objective of the questionnaire is to gather information

sufficient to allow categorization of teachers according to these
criteria: -

a. Teachers with only minimum college preparation and
no special background or interests in sclence.

b. Teachers with slightly‘more than minimum college
preparation, 3 or 4 courses, and/or moderate interest in
science. o '

- ¢c. Teachers with coﬁsiderably more than minimum college

preparation, 5 or more courses, and/or a high interest in
science related topics..

Directions: Ple&se;indicate‘whether or not you believe the

a. Yes h. No- Suggested changes.

questionnaire will. provide the data as described in the
objectitve. ‘Your comments are greatly appreciated.

The questionnaire will provide the data required to
determine the extent of college science preparation.

~Thé'quesiﬁéﬂnaire~h?sia“suﬁficient éampleAof,questipnsbtow
allow categorizing teachers according to the stated

objective..

“b. No  Sggested changes. _______ .~

The questionnaire“WillVallow'defefmination of the time
-spent teaching science. ’ o

a. Yes b. No Suggested changes.

The questionnaire isécléafly written.

a. Yes b. No Suggested changes.

The directions are clear.

a. Yes 'b,‘ No Suggested changes.
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- App@ndlx C , ' "' 
LETTER REQUESTING PERMISSION TO CIRCULATE QUESTIONNAIRE

3997 Mountaln Avenue R
San Bernardlno,_GA 92404
23 Aprll 1984 e

;Mr..Earl S Dav1s S ‘ -
_.lerector, Elementary Educatlon »
Fontana Unified School DlStrlCty  :
9680 Citrus Avenue :
~Fpntana,30A 92335

““,ﬁéaf‘Mr. Dav1s.

Lot Ifam a candldate for a - Masters of Arts degree in -
F‘QElementary ‘Education at California State Collegey, .San
?uBernardlno., My Masters prOJect 1s an examlnatlon of“'

,vement,#or school pollcles_ﬁ-}gﬁ<

;jteecherswaud the tlme spent teachlng s01ence.v The quest-; :
_ionnaire will be returned to me by a self-address stamped
- envelope by mall thus not engaglng the dlstrlct dlstr1but10n “f
.system. i ,‘_ : ) o B
| Your approval of thls request w1ll be greatly'appreclated
| : - ‘ Yours truly, ‘
/s/

ff Larry E Johnson SRR

 - }3©}k ;ff'
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