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NOTES FROM THE EDITOR -

~
B -
[N

This final issue of Volume 6 of INVESTIGATIONS IN SCIENCE EDUCA-

TION contains reviews of articles grouped into three clusters: teacher

education, learning, and student perceptions. The TEACHER EDUCATION

cluster contains réviéﬁs'af articles investigating science é&ﬁéé&bféi
’

perceptions of an Ideai science teacher, the philosophical view of

C
[y

televisioni the effects of teachers' questicns on students, and the
. ' A

effects of methods course activities on the performance of teacher

v

interns The LEARNING cluster conLains reviews of two articles, one

focused on cognitive development relative to a Piagetian perspective
and the second on the use of advance organizers acvording to AuSubel
The STUDENT PERCEPTION cluster also consists of the review of two

articles merged into one review because both studies were by the same

This issue concludes with four responses to analyses of articles.
We have achieved a backlog of reviews and are thus able to pair the
critique and its respornse in theisame issue of ISE. We hope that the

reader finds the convenience of review and response in the same issue
N ° 1

to be of value., . ) o )
_ | ' - :

- i |

. : . Patricia E. Blosser
: Editor , ’

1,'

¢

' Victor J. Mayer
Associate Editor

.y . ' iii 5]
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Bybee, ﬁoger W. "Science Educators' Perceptions of the Ideal Science
Teacher." School Science and Mathematies, 78(1): 13<22, 1978,

Descriptors--Educational Research; Elémentary School Sciencej:

\K Elementary Secondary Education; %Opinions; Science Education;

*Science Teachers; Secondary School- Science; *Surve"s' *Teacher
Characteristics' Teacher Education

Expanded abstract and analysis prepared eapecially for i'éjEi‘By,Eﬁgéﬁé
Chiappetta, University of Houston. - . X \ :

s

" Putpose IR &
The pu:pose of this investigation was to: identify the pe1ceptions of

science educators rcgarding those characteristics that an ideal ‘science s:

Rationale : o ' . e

Science teacher educators need a model or an image of what a science
teacher sheuld be 1like. .An ﬁnderstzﬁﬂiﬁé of these characteristics will
assist these educators in their curriculum, instruction, and supervi—
'aion tasks, Although a notion of an 1deal science teacher is abstract,
it can be constructed from perceptual methods and result in a set of -
- descriptions that will be both understandable and useful;, Members of

the Association for the Educztion of Teachers in Science (AETS) appear
to be a valid popuiation from which to gather perceptions relative .to

the ideal science teacher. , S

The data for this‘investigation were collécted during the 1975- 76
acadenic j year from a sample of AETS members. Survey material was sent

' ..to 343 AETS members and 172 (50 percent) responded Of the respondents
83 percent were males and 17 percent were females. They ranged in age
from 26 to 74 years with a mean of 43 years. ﬁoét of the sample were
teaching at tke collegiate level. A A substantial number of them had
taught at the elementary level; at the junior high level, or at the

senior’ high leVel : 7

G
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‘A Q—sort procedure was’ employed to- categoriZe perceptions of the

reapondents,regarding the ideal science teacher. The Q. technique
18 a method of rank ordering objects or ideas and then assigning
_ nﬁmeralé to the objects for statistical purposes._ ln the present stn&;
iteachers. The respondents were asked to categorize the items into five
major categories which were given the following labels- knowledge of
planning and . organization, enthusiasm ia working with students, and
adequate teaching riethods and class procedures. Each of these five
' caregories had 10 items. ' '
" Directions for completing the Qrsort were given in the following manner,
Wirét; the 50 items were to be separated into three groups: "most
important " "neutral " and "least important.” Seventeen items wr:re
required for the "most important" group, 16 items for the "neutral
group, and 17 items for the "least important" group, Second, the 17
items in the "most important™ pile were to be sorted as follows: . two
items were to be placed into envelope 1 (représenting the highest rank) ,
8ix items were to be placed into envelope 2 (rEpresenting the second
7 highest rark), and the remaining 12 items were to be placed into
envelope 3 (representing thé.ythit’d highest raukj.. Third, the respondents
were asked to sort the "least important” category as-follows: two\itemB
into envelope 7 (representing the least important rank), six items \into
.envelope 6, and 12 items into envelope 5; Fourth; the "neutral" pile
,_was addressed, The respondents were asked to place the three items they
-1moat agreed with into envelope 3 and the three items they least agreed
with into’ envelope 5. "The remaining 10 items’ were to be placed into |

envelope 4.

Each sorted item was then given a number between one and seven to”
corre8pond with their respective envelope and rank order, Averages
for each item were tallied and the items then keye back to the five
major categories. Averages were tkus obtained for each category and

‘a grand mean ranking of categories was computed.
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Science educators perceived | "Adequacy of Personal iélations;ﬁith
Students" and. "Enthusi/sm in Working with Students" as the. two most
tmportant qualities of the ideal science teacher. ‘Third was "Ade- -
quacy’ of Teaching Methods and Class Procedures.” This aaé'faiiaaéa
s ’gy "Knowledge of Subject Matter" and "Adequate Planning and Drganiza—
tion" in this order (see Tabile 1) The graded mean results are shown .

in the table,

4 — e __

" Rank . category  °  © Grand Mean
1 'Adequate Personal Relations With Students ; - 3.75
2 -_Enthusiasm in Working With Students ' : "7 3,80
3 Adequate Teaching Methods and Class Procedures ' ﬁ;éj
4 Rnowledge of Subject Matter . 4,14
5 Adequate Planning anderganization . ‘ . rﬁ;&ﬁ

When various groups within the sample wére compared, thers was fo
| significant difference in the ranking, though in a few cases the actusl
ranking was different: The groups coﬁpﬁréd\ﬁere men; women; those with

pxé:caiiége teaching experience, those without pre—cbllege teaching

. experience, those indicating major responsibility for elementary
‘methods secondary methods, foundations courses; curriculum courses and
those who taught in-service courses. There was consideraBle overlapping :
in these categories; ‘Generally, ﬁdequacy of Pergonal Relatfons with
Students" and "Enthusiasm in Working with Students" were ranked first
and second regpectively. However, Elementary methods and Foundations '
izistructions reversed this order; they placed "Enthusiasm" before .
“?éréonai iélatioﬁs;" Women ranked "Methods and Class Procedures"
second and "Enthusiasm" - third With the exceptfon of those With,no pre-
college teaching experience who ranked "Methods" fourth and women who
ranked "Hethods"’second the other groups ranked "MEthods" third, '
"Knowledge of Subject Hatter" was quite consistently ranked fourthv
the only - exception being the group without teaching experience below

the college level‘ ‘this group ranked "Knowledge" third. -Every group

) '; . 5 . ) . . - l
Q o T . . 5; e




One other comparison was completed in this study-ranking of the five

major categories by those indicating interest in _various science dis— ’
-ciplines. The early results which indicate an emphasis on the personal
dimenstons of science teaching, i.e,. "Personal Relatiens and Enthu- *
siasm," were géﬁéféiii'éaﬁfifﬁédf The variations which did occur were
aligned with smaller samples and were not significant, Ihe important

variations consisted of greater emphasis on "Methods" which was Eaﬁié&

second by earth scientists, environmental educators and those interested

in interdisciplinary studies, 3

Similar studies have been. completgd with other groups iﬁéiuaiﬁg in-
sefﬁice teachers, pre—service elementary education: majors high school

students (avéragé, advantaged and disadvantaged) ‘and elementary

.-children. Science educators" perceptions and the perception° of these '

. groups were highly correlated This observation was particu .arly true
for the top ranking categories' "Adequacy of Personal Rslations with
Students" and "Enthusiasm in Working with Students.” With only ome
exception these two categories were ranked first and second respectiveiy
by 811 groups and in the ofie exception the two categories were reversed

. "Enthusiasm" was ranked first and "Personal Relatioris" second While
acience educators and teachers rank "Adequacy of Teaching Mﬂthods" and
stndents generally ranked "Methods" fifth and “Knowledge" third,

Science educate;s and teachers were consistent in renking "Adequacy of

Planniing and Organization" last while the students* ranking of the _:

category ranged from third to £ifth, ' o
o~

" Interpretations

-

. The ideal science teacher is a ‘person who effectlvely coordinates cer-

) personax reiations, planning insrruction - enthusiasm’ for working with

-~

etudents, and employing a variety of teaching methods into his/her =



teaching. After analyzing hundreds of studies and employing nerceptual
research methods over a ten—year period the author concludes that many

«ttributes are essential to good scilence teaching. Consequently,

-effective sciernce’ teaching is a h01istic notion, There is probabl?

not a definable characteristic or set of characteristics that consti-

tute effective.teaching.

ABSTRACTOR'S ANALYSIS i -

LR

This research report adds to the fund of investigations employing

tenchera. It confirms the findings of other science education

-researchers who have used these methods, For example, one of Bybee s

_ major conclusions is that personal relations is an important dimension

”””””” -i .

in science teaching. Personal relations with students was ranked
‘number one in a Q-sort procedure where science ‘educators were asked
: to select items relative to the ideal science teacher. Personal

relations were also ranked number one by science educators who parti— 'g

cipated in a Delphi study and who were asked to identify skills

:important to secondary school science teaching (Chiappetta, et al;

1978). ' In addition, it was an are&,ranked number one by secondary

school scienice teachers who were surveyed to determine their percep-

. tions bf needed science teacher skills (Cﬁiappetta and Col}etEe, 1978),

: ) - .
Based on recent studies, what do the gindings say to the profession

regarding the importance of personai relations in the science class— .

& aecade where individualization and humanism were stressed in educa-

tion, unlike the i966s where there was great emphasis upon squéct
matter. As a consequence; research. Gﬁich assessed the_perceptions of
educators 1n this period would most likely report that’ interpersonal."
rei&tionships are‘impor ant in the teaching process; Personaliiationl
and openness was a theme of education during the 19705, §écond;

personal relations, regardless, of the times; are important to teaching

: acience. It is an essential element of teaching ard, along with other

skills, should be promoted 1o acience teacher training.

7

1y
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There 18 another major conclusion put forth by Bybee that merits
reiteration, The conclusion 1s that good science teaching requires
the integration of many skills, as opposed to one ot a few skills;
Teaching science 1s a complex act and it requires great expertise.

It necessitates the ability to use many competencles related to areas
;auch as knowledge of subject matter; adequate personal relations with
students, adequate p]anning and organization enthusiasi in working

with students, and adequate teaching tmethods and class procedures.
The notion that many competencies are necessary for good science
vteaching has been supported by other studies empioying the perceptual
met?ods to gain insight into the selection and training of sclence

-

‘teachers (Simpson and Brown, 1977)

P : , . .
Researchers have long debated the validity of descriptive wversus
experimental research in identifying behaviors related to effective:
teaching. Each type of research has its strengths and weaknesses..
vThe descriptive or the perceptual approach usually produces a list of
ekills believed to be essential to good teaching with a ranking that

tesult is a holistic picture of needed competencies. HOWEVer, this :
plcture presents teacher educators with an~a awesome task, since the
.identified skills and knowledge ar*/usual 1y rather extensive, Eipérie
mental research on the/othér/hand is more: empirically based and
investigates links/hetween teacher performance and pupil product, which
is precisely what research on teaching must determine. Unfortunately,'
_;this approach usually focuses on too few varlables, thus iosing sight

of -the to&ai process that 1s associated with the act of teaching.a

The large body of descriptive studies that exists can provide direction =

for experimental resedrch on science teacher effectiveness.r It can be
. anaiyzed to- -identify several teaching skills that . have been perceived )
;’to be importaA% to science teaching and that need verification in
~.:éxpérimental research; It appears- 'that a new era of experimental
.reaearch 18 1o order, ' The research sﬁaui&-aéséss;tﬁé effects of several
observable behaviors that should be exhibited by sclence teachers. These

behaviors should be selected from.the areas of personal reigtions,



,*‘

f knowledge of subject matter.;
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Lamb, William G. "Validation of a Questionnaire Used to Determine a
Philosophical View of Science Held by Preservice Elementary
Teachers:" Journ Science Teaching, 14: 301—
304, 1977. : :

Descriptors--Educational Research' Elementary Education;
*Elementary School Science; *Philosophy; Physical Sciences;

*Questionnaires; Science Education; *Teaching Experience,
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Expanded abstract and analysis prepared especially for I.S.E. Si
William M. Frase, Parkland College. -

This study was degigned to measure the validity of the Views of Science

(vos) quEStionnaire (Hillis, 1975) for use with preservice elementary

education majors.

Rationale ’ o _ S
Thé major assumption }&éﬁéifiéé by the author for this study was-that _
elementary science education students should hold a philosophical view

of science consistent with the tentative nature of scientific knowledge:

Research Desipgn and Procedute
- 7;1 . : . . . F

: Bxperiment #1

l
The VOS was! administered to a sample of elementary science methods
-students (N-l9) and elementary education graduate students enrolled
in a graduate level sctefice education survey course (N=43). Correlation’
coefficientS\between VOS score and the number of semester hours of

physical scierice hours taken were consequently computed

ol



Experiment #2 . /4
mexbers (N=6), M. Ed.‘students (Nfls), M. S./in biology students (N—12),
aenior undergraduate biology majors (N/IB), freshman and sophomore
undzrgraduate students enroiied in a general biology course for non~-
scletice majors (N=42), high school biology -teachers (N=8), junior high
i&ﬁﬁ&i life science Qeachers (N=6), high school biology students (N=74),
lnd seventh and eighth grade life Science students (N=114)." An ANUVA
was then calculated to compare for significsnt differences among groups,

and t-tests were used for two group comparisons

s ' ~

'Néither correlation was significant, preservice = 0.13; graduate = -0.17:
Experiment #2 ) | , o

' University faculty members scored sigﬁifiééifi§ higher than all other
groups (p=0.01). M.S. students scored higher ‘than all groups (p=0.10 to

p=0s Hi) except undergraduate biology majors (p=0. 22). Differences among
other groups were not significant: i

Interpretations

3

Lamb infers that the VOS has construct validity as a measure of how
tentatively‘individuals view scientific knowledge; but admits that the“
questionnaire is more applicable to the individual's knowledge of physical
science than of 1life vsci'éiiée. ‘

15



ABSTRAGTOR'S ANALYSIS. - '
The basic premise upon which this research.has been based is very sound

and is in the forefront of the educational research today., ﬁawéver, the
basic problem with the study is that an instrument designed to measure
attitudes towards a physical science was used to measure the attitudes
and views of individuals in the life sclences. It might have been more
appropriate for the researcher to either find a more suitable instrument
or recomstruct the VOS by means of an item analysis to meet the needs of

individuals in the life and biological sciences.:

The idea that elementary teachers are fearful of science and, due to

e %
more towards the measurement of attitude as Upposed to the ﬁbdification

of negative attitudes.

One possibie suggestion for future fEﬁEEfEﬁ‘ﬁighm‘berthe validation of
other instruments and, in turn, the compiiation of. either an instrument

'tion of one mcre suited to the life sciences.

Hillis; S. R. "The Development of an Instrument to Determine Student
Views of the Tentativeness of Science." 1In Research and

. r nce Education. 3. Sclience Teacher

- Behaviors and Student Affective and Cognitive lLearning,; E. J.

Montague (Ed.). Austin; Texas: University of Texas Press, 1975.'

. -
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" .Piper, Martha K. and David P Butta. "The Develepment and Evaluation

of a Televised Science In~service Program,” Journal of Research

in Sctenceifeachingr 13(2): 177-183, 1976,

Descriptors——College Science~ Educational Research; Eiementary

School Teachers; Higher Education; *Inservice Teacher Educa-

tionj. *Methods Courses; *Science Education' *Teacher Education;
*Television Curriculum : :

According to the writers, the intent of this study wasg to investigate
televised in-service program as a motivator for teaching science in
elementary school classrooms. The research questions posed for the:"
study were: | ) 7
' )
'iﬁ Can a televised in-service program provide the means to

adequately prepare teachers to teach science?

2. Following- televised in-service instruction, wi]l attitudes

toward science and science teaching be changed in a pbsitive,

| 3. If science teaching competencies are acquired and attitudes
move in a positive direction; willﬂthere be a correSponding

increase in science activities peing taught in the classroom?

i . \.”

The writers cited evidence tﬁat science in the elementary school is
incidentally or rarely taught. Three areas were identified from the
literature as significant influences on the teaching of elementary
scﬁEBi science: 1) a teacher's competency to teach science, 2) a

teacher's attitude toward science and the teaching of science, and gswm

a teacher 8 past experience. This investigation was an attempt to

study these influences‘on the incidence of elementaty sclence teaching,
13




iaﬁéiéarchsﬁeéigﬁ and Procediure

teachers to implement Science-—A Process Approach (SAPA), The subjects
included 76 elementary teachers (Kfﬁ) who selected SAPA for their

classrooms; but had no previous esperience in any elefientary science
programs. Fifty participants worked in their own schools with color '
cable TV, while 26 participants worked in their schools with black and
white Gideotape'and videotape equipment., Fifteen weekly meetings
lasting from 36 to 40 minuteS'were held during the first school Zemes-
ter. ¥A teacher«assistant in each school building distributed needed
materiala and checked TV ‘equipment for each meeting.

L semantic differential to determine attitudes toward science and - '
aciéﬁce téaching and a science compétency post-measure pattérﬁéa after
SAPA's Science Procees Measure for TeachﬂrsnnForm,A, were developed,

‘by the writers,\for the. study. In addition; each participant was asked

" to suBmit a weekly record of science teaching activities, and certain

.demographic information was oBtained from them,

-

The competency assessment identified b6. teachers who successfuily per—
formed 29 or more tasks out of -33 listed on the scilence competency post-.v
tmeasure. Teachers who attended all of the in-service sessions ‘achieved
a higher competency on the post-measure than those who missed one or

. more meetings. An analysis of thempre- and ﬁBét~ﬁéésﬁré of attitudes
indicated many positive changes. In addition, as the in-service ﬁro:
gram progressed, there was an overaii increase in the number of science
activitiea in the classrooms. Neither prior science courses . taken, '
7yenru taught, nor grade level aught were related to achievement in
‘sclence competency and change in attitudes.

®

18
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The writers' discussion of the fiﬁdiﬁgs'ﬁas Brief Tﬁé§ Eaﬁciudéd

efficiently make use of educational resources.

Aﬁéméféiié ANALYSIS

I ’ '
' 3

L

Much 1s being studied about growth and development during early child-

" hood and the behavioral patterns and attitudinal sets established

| during those early years. The major assumption for this paper ‘Seems

to be that interests in science can. and should be nurtured during the
'early years in school, The writers' concern was that science instrac-’
children are not given the opportuuity to deVelop early Rnowledge
‘attitudes, and skills needed for continued understanding and appre-v
ctation of science in the contemporary world,- Four supporting articies
from the literature provided :gome: evidence to substantiate this assump-

tion, These articles included survey research and authority judgments

and represented only a limited sampling of the broader information base"'

avaiiabie on elementary school science teaching.

-

Analysis of the report led to the identification of sotie general con-
cerns aboit the evaluation study; The first concern was: one regarding
the adequacy of thg study's theory base, A theory base is useful as

.it attempts to describe the current state of affairs in an area of

to facts and observations. The meaningfulness of research and evaiua— ;
tion is directiy proportiona dts relationship to what is known as
'represented by the functioning of theory, . '

S

This study limited its references to theory to the three areas identi-
fied from the 1iterature as significant inflyences on the teaching of

‘elementary school science. They seemed to function as assumptions,
\ ‘, : . v l 19 ;\'\‘ :

<



and the studi was shape&.bi them; Discussion of them, however, as they
influenced the study and elementary school teacher motivation to teach
science was omitted thus limiting the report's meaningfulness. The
value and power of a theoretical model is to provide a basis for des~
criptigﬁ, prediction; and explanation of events around us, Perhaps _

miore value could have besn realized from the study if it had evaluated

the validity of these assumptions upon which it was based The contri-
. ¢’/~,,

butiona of theory can provide a powerFul potential for the remediation

//

;;k/”

A second concern was related to the lack of an éi&pfess?ad evaluation

desiéﬁ; Both evaluator and decision-maker should be interested in-

quality of information collected. " The investigators did not address
this function of evaluation design in their répért. It appears; how—

:éver, that the study represented a one-group pretest-posttest design,

thus, reported gains cannot be attributed to the televised inservice
leasons, Some kind of control group against which to compare the

‘effects of the televised lessons on the dependent variables 1s neces~

sary.

'Méasurement was a third concern. The three questions’ which framed .the ~

56?56&& for -the .study were not fully answered because of questions about

measurement procedures. Measures used to assess ‘scieiice competency and

' teacher attitude were designed specificaity for the project and’

required especially careful determination of the worth of the. measures.
Although it is recognized that measurement of more subjective quali- ‘
ties, such as attitudes, is difficuit to obtain, more technical

E?() -‘ S | :t ‘ l;
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enices in results obtained through the presentations on color cable
TV and black and white videotapes, and whether or not motivation to
teach science was dependent upon competence and positive attitudes;
as suggested, '

eiementary school scilence represents a-significant problem area, - It
has low priority in the elementary sizhools presumably because the
relationship between scilence and otb;r curricuiunAareaa is not
apparent to elementary school teachers : and their. administrators.
Perhaps 'a greater impact can.be made upon increasing the incidence ,
'of science teaching in eiementary.schools if science education-

reSearch pnogram development, and evaluation could focus .on improviug

and usefulness of science as part of a basic education. In doing this,
careful consideration must be givenm to the design, execution, and inter=

- /\
pretation of our résearch and development efforts;

- X i -
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~§&ﬁti€§téﬁan, A; Joseph. "Teacher Questioning Performance and Student

Affective Outcomes." ch in Scierce Teaching, 13

(6): 553-557, 1976.
Deacriptors-—Attitudés; *Educational Research° Elementary

" Education; *Elementary School Science; *Instruction' *Ques--

tioning Techniques; Science Education, *Student Attitudes'
Teaching Techniques L - :

Expanded abstract and analysis prepared especially for i.g.ﬁa 5?

William R._Brown, 01d Dominion University. ‘ b

Putpose ,
This attitude study was conducted to determine the.effect of different

‘lavels of teacher. observation and classification questioning perfor—'

mance on student affective outcomes. It was hypothesized that a video-‘

" models would be superior Eo a no-model treatment in the frequency of

“questions generated ’

‘Rationale
3 : : C ., 5- __.;

tion questioning performance by preservice teachers. .This report .
- concerning attitudes toward science inst”uction is part of the Iarge ‘

.

study.

instructional presentations on the attitudes of students, A report'
by Rowe concerning ‘wait time and student behavior change was examined
.'The investigator presented the generalization that 1f the teacher
requices observation and ciassification of events, ald objects the




iittié or no interest. It vas aasuged that teachecs traited to ask
more questions would produce different types of student attitudes

toward a lesson, It was also assumed that observationai 1earning or

modeling via audio-tare did produce teachers who would adopt the

behavior of others.

Resear¢h Design and' Procedure

N .

The independent variable was the tyne of teacher questioning model

used. Models were audic (&), video (V), and control no-model, Forty-
eight preservice eiementary teachers were trained to asR observation
and classification questions by means of one of these models. Each

- teacher prepared and tanght'a 15-minute,micro-teaching iésson to three.

randomly assigned third -or fourth:grade students;- Science-—A Process

,,,,,

Approach (SAPA) materials were used. The lessons were audio-taped Eiid
later analyzed bv trained ratersw Mean rater reiiabilitiee ranged from )
:83 to .93,

1

2n‘§ttitﬁdé measure was théldépéndént ;ariébie. This set of eleven
:summative-scale iteris was administered to the 144 chtidren at the con~
-ciusion of the micro-teaching lessons. Reliability estimates ranged

. from .52 to .77,

‘The overall design of the study be summarized as:

R__% O
R XV 0
R o

The attitude ﬁéiéﬁiélﬁéé faeter—anaiyzed to determine if subsets of.

co-varying variables could be identified* Four factors were extracted
and rotated. The factors were. (1) lesson enjoyment (2) naming things,
(3)'ftuatrati6n, and (4) learning in small groups, Nhltivariate analy-"
.818 of varitance (MANOV%) was performed using the factors as’ dependent
variables and the treatment groops as’ independent variables. Scheffé'

difterences. o e
' 19 . ‘ .
<3 . -
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cantly more quéstions than the control group, Students exposed to.
the V and A model~trained teachers responded more frequently than
children assigned to control- teachers.,

¥
An Fg 276
A univariate analysis of variance indicated that oniy the frustration

control groups. Nb differences were found between the A and v model

treatments or ‘between the A and the control Broups. Students perceivcd~

and they required the students to manipulate materiais more than the

control teachera. There wetre 7o differences between'v and A treatments'

5

i

fication questtoning performance affect student attitude outcomes. ‘Tﬁe

_reader is cautioned of a posaible Type I error fotr the significant

It is suggéété& that the asking of high frequénciés of questions may
yield- negativevattitudes on the part of some students. Exceasive
_demands for the manipulation of science materials could also produce

negative affective responses:

= 1.37 was calculated for‘ﬁiﬂBVﬁ; This was not significant.'



< J ABSTRACTOR'S ANALYSIS
Several studies were cited that were reiated to. the current.investiga—
V_tion. 1t would be desirable to review the numerous studies compiled by
-7Balzer et al. (1973) in order to 'further develop a base for the inter~
action ef iodeling, micro—teaching, and student attitudes.

"The major conceptual contribution of this study may be the thesis that
. within a gdven uime period Since several. elementary science programs
‘encourage questioning and manipulation, the identification of this

7 ’

. "range" E&y be a hélpful teaching strategy.

. . »» .
Rigorous aﬁnms was performed gﬁ the coilected data,': Although
reliability indites. were given for the attitude measure no indication
of vaiidity was. cited* Without this informatiOn, the credibility of’

'the study is greatiy reduced,

What was: the aample size’ An N‘* 144 flemen*ary children was givén,

Since the study was dependent on the teaching—modeling behaviors of H
48 preservice teachers, perhaps it would be more appropriate to uie
classes" as the sample size which is actually 48

> .
The A and V. model treatments were not explained What happened in
these training sessions” How long were -they? How were the models
' related? Were the models inservice teachers, or preservice teachers?
Even with the space limitations imposed by the JOuggal it wouid be
'helpful to know more about the model treatments.
It was rep’"orté’cy that each teacher prepared and taught a 15-minute
lesson based on SAPA materials. Were the lessons all the same? If.
.the lessons did differ, how was control- maiutained concerning the .
obaervatiOn and classification type questions? If different groups
of children received "different" lessons, the procedure can be

' questioned,



Each-"class" consisted of three children; How‘realistic is a group. of
three in extrdpolating to classrooms of 30?- Simce frequency of ques-
tions geuérated was ‘a component of the independent var iable, it could
- be argued that more questions can: be generated in a small group than
_in a larger group within 15 minutes. it would be interesting Lo try;'
this treatment with a “full size class to see 1f the generaltzation

~

S

for groups of three apply to a larger group. 7 -
. 5 ’

v

) A final comment concerning ‘this study relates to the issue of measurin
attitude immediately after a treatment. " What might ‘be the attitudes oiﬁ
subjects" ten days after a treatment when' otheru"strategies" have inter—
'vened? How well does aiﬁuestion such as "the teacher was nica" relate
to the factor of learni g in small groups’ ‘

.§ . .. 4;; - e

,The results of this study tend to support the general conEention that

. levels of teacher observation and classification questioning performauce

~affect student attitudes. 0f even greater educational siguificance is
the thesis .

i tive atti des om the part of gotme: students. This thesis certalnly _

*Lwarrants investigation.
X J
.. A

- L. - "
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Woife, hila F. "Correlations Among Course Activities Used to Evaluate

Elementary Scieinice Teacher Interns:" Journal of Research in
Science Teaching, 14: 157-62, 1977,

Descriptors——*Educational Research; *Elementary School Scierice;

Elementary School Teachers,viEvaluation,_Higher-Education’ .

Methods Courses; *Preservice _Education; Science Education,

AStadent Teachers; *Teacher Education

Expanded abstract and analysis prepared especially for I,S, E by

William Capie, The University of Georgia.

Purpose

The atudy was designed to address two questioﬁs' (1) which of five

acttvities used to evaluate iriterns was most highly felated to their
standing in the science methods dass?,and (2) is there a relation
between the classroom teacher's rating of a science lesson and the

rating of the campus activities made by the university instructor?

X

 Rationale

eiaaafaaﬁ performance is the ultimate goal of methods course .instruc—
tion. . However, in many cohtexts following students into schools to
observe and evaluate student lessons is not possible for uiversity
faculty members; It is desirable, therefore; to determine if perfor—

© mance in the classroom is predictable by more convenient on-campus
measures and if the in—the-school activities can be adequately assessed

i by the supervising classroom teacher,.a more accessible source of data,

. e - L -

.use . Four of these related to on-campus components of a methods

courgse: an introductory assignment, construction of teaching aids,

5 ooy -




preparation of a sclence resource unit, and teaching a minilesson to

assessment of a lesson taught to pupils in local schools; ' The final
Vcourse standing was used as the sixth variable. The university
instructor analyzed the da‘a generated by the supervising teacher

to create a seventh variable.

(1968) in assessing the lesson: Twelve general competence items were
rated on a 1~5 scale and summed to compute a general competence measure,
No validity.-or reliability data are reported from the original study
and no reliability data were included from this work: It is not clear -

. how the university instructor s interpretation of the supervising

Product moment correlations were compited between each variable and all
others. In addition, correlations were reported between each variable
on the LEF and the total LEF, the university instructor's interpreta~

tion of the LEF, and the final course standing.

Findings

All of the varlables were significantly correlated with the final course

étanding. Few correlated with each other, however. édﬁpleté déta_are
shown in Table I. '

' Eleven of twelve LEF scale ratings correlated with the total score and
the inétruétdr;s Interpretation (r# :5 - 7). Only one of the scales




* Carrelatton Fatrix of Coutae fetiyities Ueed to Eyaluate the Science Nethods Course

%. e - . x -

Table I

C Tatables
_ Namie "

[0 1 5

Introductory Assignment -
Construction of
Teaching Atds
Sedence Resource Unit
Undversity Minilesaon
Untversity Instriictor's
Interpretation |
Classroon Teachers'
‘Evaluation of 12 items

Final in Sclence Course '

Rt
1
15
¥
%
3

L6 0% L0
b3 18 s
| Ot a7
1,164

-

1

038

;026

078

B

272

8124

*p< 0,05,

Do
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Wolfe claims that campus activities are related to the final grade;

but that ﬁ...connections cannot be' drawn" between performance in the

' claasroom and in the university setting. Justifiable concern 14

" expressed for the validity and reliability of the instruments used to

assess interns. In conclusion Woife ciaims; "The university instruc—

assisting teacher, the act of teaching in the classrooﬁa"

¢

ABSTRACTOR'S ANALYSIS

'The role of school activities in preservice methods instruction is an
area af ‘grave concern 1in ﬁaﬁy aaa{aaééé; Tﬁéééactivities are i:'ine:-'
material resources of school and university. But field experiences do
have ‘the ultimate relevance; '

Given the obvious pertinence of the teaching activity, it is difficult

performances predict field performances?" ‘Eitﬁer“wayyethe answer is
"probably not," given the measures used in this’ study. h '
Wolfe points’out a major problem in interpreting the correlation
matrix. Ihe final course evaluation was computed from five of the
other variables. Therefore, when one of these five was compared to
the final evaluation it was being correlated with itself! The probléﬁ
may be confounded further in that these types of measures are frequently
weigbted unequally in a course context. If this is so in this case,

~more heavily weighted subscores would correlate more highly #Zth the
‘total; (Note that a resource unit did correlate highly (r =788) with -~

the final:)

26, 31




A better procedure in situatlons like this one is to correlate one
variable with the sum of the 6tﬁere. I suspect that the high corre—
1ation5 would be lost if this were dotie, -

= Y DR ,,;,,,, R

The instrument reliability problem is critical., The low reliability
of individual items from the LEF may account for their inability to
predict the course- grade, while their sum does a soﬁéﬁﬁAt more adequate
job. '

iﬁtérrater agreeﬁeﬁt ia aﬁathér aiﬁéﬁsiaa i asiag the. E&Eiﬁé g&aié;

_ interrater agreement below ﬁO percent, ) A problem with the proce&ure
in this study is ‘that no training,of teagher raters was done. Although

ratings (r = 81), there is no testimony‘to their accuracy.

Perhaps, most puzzling is Wolfe's claim ‘that the professor should eval=

uate on campus and the supervising teacher in the classroo” 1 see

little justifiable basis for that position in this research; A system '
whereby supervising classroom. teachers .assess intern competence for -
the university professor has a strong appeal, but ~adequate instrumenta—

tlon and training in its use are a long way off.

‘7
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ﬁouiiﬁgér, F. 5.‘ "The Effects of Training in the Proportional Reason—

ing Associated with the Concept of Speed." JOuraal of Research in
Science Teaching, 13: 145-154, 1976. ~
_ Descriptors—*Concept Formation, *Educational Research'
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Expanded aBstract and analysis prepared especially for I S E. By

Anton E; Lawson, Arizona State University.

s

~

T -

inatruction of concrete operational children in the proportional
: reasoning associated with the concept of speed would enhance recipro-

cally the development of propcrtionai reasoning in a more general set

~ Rationale

‘The study is one of theé increasing numbers of studies attempting to
| determine effective ways of increasing students’ understanding and
use of key components of formal operational reasoning as so designated
by Piaget's theory of intellectual development: It is mot only assumed
that Eroporfioﬁai reasoning is .a key aspect af geiéﬁtifia réasaaiag

effective teaching of such reasoning to eiementary school students
ia_difficult, if not imipossible, due to its‘dependence on the prior
acquisition of less complex reasoning skills and its intimate reia-
tionship to a whole host of reasoning.skills acquired during the latter
formal bpérétioﬁéi stage. . - <

It is further asaumed that, if effective ways of teaching such reason-

ing can be identified, we wili not only have acquired proceanes for

the teaching of certain scienqéfic concepts but that we will have
) ; &

1
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wast

R

identified Important ways of advancing scientific reasening in 2 Moge
général sense; Mediation theory was p:oposed as a possible guide for

the development of such effective teaching procedures.
i

Research Design and Procedure

One huudred five third:gréde children enrolled in three miadle—class
Seattle eiementary schools were administered a screening test to identify
3 onal Subjects. Fiftyeone of the 74 concrete opeTational

concrete oper
subjects thus ide tified were randomly assigned.tn three groups of 17

subjects ecach (X age = 8 years, 10 months) Assighments were stfati—

fied by,f/assroom.

%' R
i
' The fi:st treatment groap designated the Training and GonpsziésﬁLjﬂﬁggz

diatence and elapsed time into a statement of speed fo1lowsd by 2 set

of speed~comparison problems which appear ed in subject workbooks:

“The éec6ﬁd treatment group, designated the ﬁbmgarisbniﬁnli Croup, -

received no direct training in proportional reasoning. Distances traveled

.and elapsed times were demonstrated and related to the il1lustTations ig
. the workbooks but the distance-time pairs were not reldted £O the Concept

- of speed. Sﬁhjééts were then éiﬁén speed-comparison tasks {dentical to

those in the Training and Comparison Group. No assistance was given in

solving the problems.

The training and comparison treatment required 55-60 minutes of indlvig-
ual instruction given on three successive days. The comparison—only :
. treatment required 45-50 miniités of individual instruction giVen on two

successive days.

strate speed comparison' ‘Subjects were tutored from a scriPt The

third group gerved as a nbn-instructiénal control group.

32
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Immediste and delayed posttests which each included 12 multiple-choice
‘retention items were administered to all three groups, The delayed = »
posttest was administered three weeks following instruction. All items
required comparison of ratios where both distances and tifies were

' different followed by this“ggestion: Which object moved faster or did

¥

they both move at the same speed?

Immediate and delayed transfer items were also administered during the

posttesting. Content varied, but the numbers and operations needed
for problem solutién remained the same,. Two remote transfer taska
based upon Plagetian tasks were also adminigtered. ’The tasks involved
‘a comparison of speeds and distances traveled by a bicycle and car -and

by rolling spheres.

Findings

Analysis of variance was usaa to determine. significant group differences
followed by Scheffd's Test where appropriate. _The iraining and Compar i

- son_Group and the Fogparison—Only Group showed similar group means on
iii posttest tasks. In general these were siightiy higher than the‘_ =

the Control Group's means were similar or slightly higher, In only two

cases group differences reached statisticai significance QS( 05). The

Training and Cor G tTe
MROn the immediate retention items while the Control Group scored signifi—
cantly higher than the Training and Cunparisonesroup on the immediate =~

administration of the second remote: transfer task:

C )

Interpretations

The Training
diate retention items indicates that training was successful, yet the

three groupsr similar performances on the delayed test indicates that



the positive effects of training were almost completely lost withtn :
Eﬁréé weeks. The finding that the Comgarison—Oniy Group performed
slightly worse than the Traininggaad Comparison Group on the retention
itens but slightiy better on the transfer items suggests that the con-

flict experiericed by the latter in not being given a solution strategy

" had a stronger residual effect. Since group differences failed to

reach significance, this differential effect must remain a hypothesis, R
. The relatively poor performance of the training groups on remote trans-
fer task one showed that training had not resulted in the acquisition

of any generalized ability to use proportions. This was interpreted

to be consistent with Piaget s view that such a general acquisition ,

-

concrete operational child's normal use of compensatory operations at

least within the same conceptual area.

ABSTRACTOR'S ANALYSIS
The experimental design and statisticai procedures employed were. appro-
priaté. Sufficient care seems to have been taken to insure the Géiiaiti
of the resuits in terms of potentially confounding variables such as
experimenter bias and non-equivalence of treatment 3 o Zps. It should
be cautioned, however, that group sizes of 17 are cfrtainly at or near
the . iower 1imit one would’ want to go in trusting the laws of random
asgsortment: The results appear to have been interpreted satisfactorily
Within the Piagetian framework and reveai’ interesting and important,
yet not nevel, conclusions. Aside from this, the.report leaves consid-
erable ambiguity concerning the application of mediation theory to the
experimental treatments invoﬂbed._ This, I believe, makes a thoughtfui
1nterpretation of the study s importance extremely difficult. I woufd
like to raise the question as to whether cognitive media*ion was really

34
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involved at ail AlJow me to expand upon this by first providino sdome

and nonimplicative mediation patterns" ofothe acquisition of cognitive
abilities referred to by Boulanger as their “mediation theory," This

background informaticn was not provided in Bculanger's fepor wgff;:;;;::ji;

Flavell ard Wohlwill (1909) considered the acquisition of two cognitive
abilitdies designated as A and B. Four patterns of acquisition of these
- abilities were discussedf First A and B may be unrelated such that the
ordar of their acquisition varies from individnai ‘to individual, 2.8.,
although a child's initial coherent image of the president may coincide
i time with his acquisition of number cOnservation, no cognitive
relationship exitts between th% two, : ‘-

Second the reiationship between A and B may be one of substitution where
A emerges first and functions to guide beh#;ior. Then 3 emerges and pre~
empts A's funiction. A and B may be: cogniriveiy unrelated except that -
they" function 1n the same task domain, e.g.; the preoperational child's
perceptual mode to conservation tasks 18 preempted by the concrete~

operational child's inferemtial approach,

develops first then B develops with A forming a cognitive subset of
B. The use of B always and necessariiy implies the exercise of A,

relationships among the variabies 80 identified In fact concrete oper-

ations, in general, are necessary prerequisites for formal operations,

Fourth A and B may be related by "nonimplicative mediation” whereby
the advent of A heips mediate the subsequent acquisition of B yet this
mediétive role is not assumed as in the previous case, e.g., the
ability to multiply or coordinate height and width reiations may play

COnServation of liquid quantity. The function is not a necessary one
since other paths to conservation may exist: Nonimplicative mediation
, v L -
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further opens up the possiﬁiiity that B may aeﬁeloﬁ first and mediate
the development of A. As Flavell and Wohlwill point out; nonimptica-
tive mediation impiies that there can be alternative developmental :
paths to a given cognitive product and aii children may not acquire
- the_same thirgs in the ays,
Lo gs in same way

“ "
.

ﬁﬁicﬁ of tﬁeée mediation ﬁaéééfas; iﬁﬁiicative or ”fnimplicative, did

ably safe to assune that he was attenpting to apply the nonimplicative
ﬁ&ttéiﬁ since he mentioned reciorocai stimuiation of cognitive acqnisi;

experimental-group gains in conservation. But did one or the othef of
. Boulanger 8 treatments really involve nonimplicative mediation? I do

ot think 80. First. what two cognitive acquisitions was he studying?
I can only identify one; - and that was the ability to apply the schema_
of proportions. As'Boulanger put it, the study asked whether o mot
instruction in che proportional reasoning associated with the concept
of speed (presumably one cognitive acqutsition) would reciprocally

get of tasks (another ‘cognitive acquisition?) . But why should 1t?
How does mediation theory apply? ) ‘ -

: 2

camparison of ratios of distance/tiﬁe) to many contexts. This is a
problem of abstraction, not one of acquisition. Thus no m?diation,
1ﬁplicative or nonimpiicative, may have been involved. In effect -
Boulanger's fiajor treatment amounted to teaching stndentﬁynow to set
up ratios, to reduce theﬁ to ‘gome common standard (lowest terms’) and
to compare resuiting numbers. _These abilities .are no doubt necessary

to oucceasfoiiy empioy a geuerai proportions schema but 1t is by no




'655 did Eouiaﬂger have two différéﬁt tféétméﬁts’ ﬁaa do they relate

property that would permit a reiiable comparisOn; In thishgeage—it is
related to the idea of a measurement strategy uged by Bearison (1969)
in which nonimpiicative mediation presumably was operating. But that
is where the similarity stops. In Bearison's study the subjects were
not initially facile at quantitativé measurements, They did not have
qaaﬁiifaéiGé set" as they were all precperational at the experiment's
outset. Presumably they did have a quentitative set in ﬁoﬁiaﬁgérfs study
as his subjects were all concrete operational;’ The cructal aspect: of
‘Bearison's training was that it strengthened‘subjects use of the quane
titative set and thereby provided them with a viable and powerful
cognitive acquisition that would preempt their earlier perceptual set,
In other words they could’ begin to-imagine transformations in terms of
discrete. countable units of volumt, area; length; etc: rather than rely

soieiy on perceytions, e.g.; 1t looks bigger 80 it 18 bigger.
g

set (acqui=

Bearison reasoned that the dcquisttioh of this quantitativ:
sition A) reciprocally mediated the acquisition of the logi ai opera—
tions assoclated with the conservation (acquisition B),-the oglcal
operations being evidenced by statements such as: 4it's taller but
wider so it's the same; or; you have not added any clay or taken any
away 80 it's still the same. But again how does this relate to Bouian—;
ger's treatments? If in fact the reduction and comparison of ratios
was the new cognitive acquisition then practice at this may in fact
facilitate the development of proportional . reasoning: As Inhelder and
Piaget (1958, p. 310) claim, the capacity’ to organize the schemata can -
* become manifest when required by the nature of the problems to be

§6i@éd. But research indicates that this is a lengthy and difficult

few short treatments-~especia11y for third grade children. L .
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Now, of course, it is possibie that Boulanger g experimental treat-

described If they did however, the wri;ten reporr did not make this

clear., Th short Boulanger’ s written _report. would have been . strengthnm—
ened considerably by a carefut exposition of its theoretical rationale
and how the. treatments did or did not follow that rationale;, Only

>, then can an adequatn assessient. be made of the study,s reiatiouship

~ to other studies in the area and to future research questions.

Moo -

N
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Eiﬁle,liane B. and John J. Rastovac. "The Effects of a Series ‘of Advance

Organizers in Increasing Meaningful Learning.” Science Education,
60(3): 365-371, 1976.

ﬁéecrigtors——ﬁcademic Achievement; Biology; *Biology Instruction,

*Educational Research;.*Instruction; Learning; *Science
c Education, *Secondary School Science

'Expanded abStract and analysis prepared especially for I:S:E: by Jerie
Robertson and Marcia C. Einn, tawrence Hall of Science.

Rahle and Rastovac investigated the effect of a series of advance
organizers on learning of materials in bioclogy.

R’ 73:& Uiﬂi a ] e . ) - l [N ) ? .
iﬁé coﬁééﬁt of advance Bfgéﬁliéré comes féaa tﬁe eark of Aususei (iééé)

advance organizers have increased learning on a short term basis it is
‘unclear whether instruction using advance organizers will continue to
foster learning from subsequent instruction in the same content area.

The authors also suggest that research has not clarified the long term
effects of advance . organizers (e.g. Kahle and: Nordland 1975% Ausubel

and Fitzgerald, 1969). The ‘Present study examines learning when a series
of advance: organizers and biology lessons are presented but does not
intcrvenes. ’ - _ : T

Research Design and Procedure

§g§igg;;5 One ‘hundred sixteen ninth and’ tenth graders enrol’ed in
six introdnctory "high school biology classes were individually randomly
assigned to either an experimental or control group:

39 - _ v _ L
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Materials. Subjects were presented three sequentially-arranged
lessons in géﬁétics. Presentation was by audiotape accompanied by
printed study guides. “‘Each lesson inciude& behavioral objects and

- -quizzes: No details of these lessons are reported. Theseziessons
were preceded by .an organizer or historical narrative, neither of which
contained any information covered in the actual imstructional unmit.
Achievement was measured by a sumative final examination which was a
30 item, four-alternative, multiple choice test. Aii ﬁetéfiéié iﬁciﬁ&¥

by the authors.
= _ ~
Procedures. The study was conducted during a three week period in
which experimental group subjects received an advance . organizer immedi=
ately preceding each lesson while the control group received a historical
narrative immedlat"Iy before each lessbﬁ. Eécﬁ grauﬁ received behavioral

1. Several analyses were conducted to determine whether there was
an effect for the class during which subjects received biology
instruction. No effects for classes were fbuﬁd, so subsequent
analyses were conducted comparing all experimental subjects to -
all control subjects. | |

2. Statistically significant differences (ﬁ % iﬁS)‘Bééﬁeen the
' experimental and control group on the summative gvaluation

measure were found.

.

' The fgllowing conclusions were drawn:




%

‘1. Meaningful learning was greater for the group receiving the:
advanceworganizera and the genetics uniits than for the,group
-récéiﬁiﬁg the historical narrative and the gemetic umits.
X . i
2: The organizers provided an overview to which the sequentialiy
presented factuai information contained in each unit could be

related. i

o T

3. An inference was that the organizers provide a cognitive
structure which facilitates the assimilation of new material.

S
ABSTRACTORS' ANALYSIS

The research reported in this study is focused on an important aspect of .

instruction. This is a preliminary study, it reveals general effects of -———

advance . organizers but does not document specific effects. For example,
no attempt is made to demonstrate why advance. organizers are effective -
or which students benefit from advance organizers. The authora cite a
number of previous research studies uBing advance organizers in conjunc-s
tion with learner characteristics which suggests that they will

tnvestigate 1earner characteristics in the reported research: In addttton,
the reviewed research suggests that long-term effects of advance organizers
may differ ‘from immediate effects but -long-term effects are not lnvesti- -

gated (e. g. no delayed posttest is used}. Perhaps the authors will report
the data on the re1ationship between learner characteristics and advance

'organizers collected in this study in another publication.

We have four major questions about the study: . .

1. i Why was a historical narrative chosen as a critical competitor
to the advance . organizer? 1In what vay is the historical
narrative a control for the advance. organizer? The authors
did not describe the differences between the advance.. organizeré
and historical narratives and therefore it is not known what
characteristics of the advance . organizers lead to the improved

performance on the summative evaluation. From the reported

41 %1é§fﬁ
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how to design another advance organizer with the same charac-

teristics. : ' '
2. Why were the materials used in the study nof described? We

cannot determine the validity of the materials because insuf-

v_ ficient information is given. The authors report that validity
was established by submitting materiais to experts. Few details
of the procedures for selecting the experts were reported; the
reactions of the eiperts and the criteria utilized—to evaluate'
the materiais were not given. Since many readers of this type
of article are also experts,i examples of the advance
organizers, teaching materials aﬁé test items would give the
reader an opportunity to participate in establishing validity.

Wnch of the reporte& tabular material could be summarized in a

without 1engthening the manuscript.l

3. The rationale of the stndy_ was to se;ééa&ﬁé the effects of_a
series of advance organizers interspersed in ‘tﬁféé lessons on
retention of learned matériai; We question ‘the design employed
.in this study This hypothesis could haqe been tested either
by comparing each lesson or by comparing performance on
summative items for the first lesson with performance on _ ,

* sumative ttems for the third lesson. Increases for the single

posttest employed in the stndy couid be due only to increases

*‘_"EE*Eh* third lesson taught, not to all three 1essons as the
: authors infer. ‘

4. Accordingvto the aﬁtﬁbrsi‘respbﬁse ta’aaﬁaﬁée organizers is
ff&iﬁiﬁti& mediated by learner charséteristics why was
available data on age, sex, and achievemént not used to predzct
perfbrmance? Ansiysis of the reiationship between learner

characteristics and performance would be nsefﬁl for indi*ating
the generalizability of the results and for grading‘subsequent
research into detailed effects of advance organizers:

e gq




5; Hhile we consider collapsing on classes a réésonabié étrate§§

‘did the authors use two one-way analyses of; variance to
:investigste the effect of the class variable on aerformance?
A twodway anaiysis wonld have given fhe same information,

vith trestments..
-Conclusions

Research on iesrning from instructionsl procedures such as were used in

»this study is very important for educators. This study offers some °

studies must now be done. It is not known~how other advance organ-

izers could be constructed which would foster 1earning fiow it is known

what type of 1earning occurred as a resnit of the advance : organizer.

from the results.of this study.

In order to enhance the effectiveness of 'Eﬁi; type of research for

,educators, future studies should employ more specific designs. ﬁﬁﬁéérs
to questions such as, "What aspect of the organizer resulted in what - |
specific gains on the evaluation measure?" would guide design of advance

organizers. In addition, possiBle intezactions between the organizer and‘

t
investigsted. Possible interactions between instruction and learner
characteristics need scrntiny. Studies de;igned to elaborate this kind

(Discussion with Steven Puios, Cathy Clement, christine Brsdford, and

.Elizabeth Stage is appreciated:)
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Journal of Research in Science Teaching, 13(4): 315-323, 1976:
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. *Secondary Grades; Social Environment- *Seconaary School

Science
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Attitudes

3

‘Expanded abstract §§ﬂ\gna1ysis prepared especially for 1.S.E, by Thomyg

P. Evans, Oregon §tate/0niversity. , ,

i
v a

These t?o iﬁﬁéétigétioﬁs are reviewed together because of the Bimiiarity
iﬁxiﬁiiriprﬁcedﬁrér_:iﬁe data in both reports apparently came fram 8 get
of data collected as- part of a National Science Foundation evaluyation

) project (grsnt GW—EBBQ) ' '

4

The purposes of these inVestigations were as follows: (1) ¢ examine
' stndent perception of classroom learning environments iﬁ sééoﬁﬂéf?

The investigations were predicated oa a notion that the percelved.
classroom environment might influence sffective outcomes: Earlier
researchers had reported finding relationships between the percpived

‘cisssroom envtronment and cognitive outcomes. Robinson (1969) had
pointidaout ‘the: posaiﬁtiity tRat differences in perception existed



i
1

Shulman and Tamir (Travers, 1973)u Ahigren (1969) Kaphingst (1971),

Mackay (1970), and Pella and Sherman éiééés had reported declines in
student. interest in science resulting from participation in science

: classes with the losses being more pronounced in physical than in biolog-

- dcal science classes. The investigator felt that if differences in student

perception of the classroom leatning environment did exist, they might
possibly be related to student interest in science. -

—fhé'investigatiéné were conducted using a large-scale experimental design
‘described by Gullickson and Welch (1971). Secondary schools within strata
of urban-rural were seélected from three midwestern 1 regions that i“ciua“a

- Mississippi, Aiabama, Scuth Dakota, North. Dakota, Nebraska, Minnesota; '

Towa, Wyoming, Colorado, Utah, Idaho, and Montana: The participating

_ schools represented 60 percent of those contacted. The principal in ehch
schooi used a table of random numbers and selected one Biaibgyi cheﬁiStf§5
or physics teacher. The teacher, in turn, randomly seiected one cf_hiéi

(Hbore and Sutman, 1970) The instruments had been randomly ordered
before being mailed to the teacher, who simply followed directioms result-

ing in the random assignment of instruments within the class. Thus;

The final samplc in both investigations consisted of 238 science ciasses.
This included €3 biology, 113 chemistry, and 42 physics classes in the

iﬁ the second investigation. Whether this difference teflected a real

detetmined frcm the repcrts or referernces.
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'The LZI had 10 scales and was purported to measure student perception of

the. classroom learning environment} Tﬁe scales included DiVersity, |
Formality, Friction, Goal Directionm,. Favoritism, Difficulty, Dembcratic,

Cliqueness, Satisfaction, and Disorganization. The research reports

made no mention of the number of items making up each scale, but refer-

each scale contained seven statements. ~Each statement was scored on a

four-point basis from strongly agree to strongly disagree.

Student attitude toward sclence was measured with the SAI. It consisted
of 60 Likert-type items scored as agree strongly, agree mildly, disagree
mildly, ot disagree strongly. The items related to 12 position state-
ménts emphasizing intellectual and dmotional attitudes toward science
(Moore and Sutman, 1970) o : : i

The*TﬁS*was used~to—measure*student—achievement‘in-science*“"It'contained-*“
45 muitiple—choice items compiled from the- National Assessment Test for

I
science.

Studént scores on the 10 LEI scales served as dependent variables, and
achiévement, as measured by the TAS, served as independent factors in

the investigation that. examined student perception of the sociai 1earning
environment.. It was stated that achievement tieasires were included
idéntify differences and allowed for an examination of intergptions. In
the second investigation, student scores on the LEI scales ‘served asg |
independent variables, while student attitude toward science served as
aépéﬁaéat variables.

i

euvironment were tested using F-statistics from a multivariate analysis
of variance. Bifferences among the science courses.for each LEI scale A
vere examined using univariate F-statistics. Newman-Keuls multiple R

comparisons were madé on the combined means of those scales that
revealed a significant differeuce among the science courses. A
‘AEcriminant Function analysis was completed to determine the best

K -
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aiéériﬁi;ﬁétﬁé scales for course éffé"c't. The predictability of student
attitudé\toward science from student scares on the LEI scales was’

ascertained through t:he use of: stepwise muitipre-regres’si’o’ti anélgréié;

[N

/

~

S
Findings
The findings reported by the investigator were as follows:'
1. students' perception of their learning emnvironment was

, sigiiificéﬁtij'r ziifféréiit ép’ <.01) in the three science courses;

cantly interact (b <.26);

;3. significant differences among the courses were found for
Diversity (p< .01), Formality (p <:01); Friction (p <.01),

- _Favoritism (p~< 01), Di‘fficﬁlty (p < .015, Democratic c (p < < 01)
Cliqueness (p <. 01), Satisfaction (p <.02), and Disorganization

p <.05);

4. the combined mean scores for biology rated highest followed by
chemistry and then physics on the Diversity, Formality,

i

5. ‘the combined mean scores For physics rated highest folloved
by chemistry and then biology on the Democratic and Satis—- -
faction scales, )

6. ths combined mean scores for chemistry rated highest followed
by physics and then biology on the Difficu:‘i;t:y scale and

» ];owest on the Disorganization scale;

thficuity, Friction, and Formality;

‘8. the Friction and Cliqueness scales successfn—liy discrimiﬁated

e mnrail three ~classesy ;

var:tance »in student attitude toward scieiicé;
50



biology students attitude toward science,

11: the Friction scale was found to be the best pan?ictor of
an'd

chemistry students attitnde toward science;
|

12, none of the scales were shown to be good predictors of physics'

'udents attitnde toward science.

Interpretations

In the first research réport; the investigator concluded that the
perceived classroom learning environments in biology, chemistry, and
physics classes were different, and that the best. discriminators were _
student perception of classroom difficuity and friction. These discrimi—
._natnre were cautiously suggested as having had some influence on student

’ interest in science. The investigator pointed out, however, that the ,

. Sources such as’ sampling, matumation, se1ection, and compardbility.

In the second repart, 1t was concluded that: a reiationship appeared to
exist between student perception of the classroom learning environment
and student atfitude toward science. The relationship between student
perception of the 1earning environment and student attitude. in chemistry
and biology classes was more Highiy correlated than student perception
of thé classroom learning environment and student attitude in physics/
_classes. . Students in classes perceived as having little internal
conflict v were more likely to have positive attitudes toward science;
Students in; challenging chemistry ciasses ‘tended to ‘be more positive in
their attitude toward science while the reverse was true im biology '

classes,
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ABSTRACTCR'S Aﬁéiféis.

_; !

The large-scale

1 ‘has a great deal

of potential for use by other researchers in the field. The outcomes

were extremely thought provoking; especially finding differences between
student perception of -the ieaiﬁiﬁg environment among the different types

of Eciéfxéé éiésééé; The fact 'that thé inv'éstigator recogiiiiéd and EESofEéd
commendable and revealed her understanding of the research design. Never-‘
theless, the differences did exist, and their causes provide an area in
need of fnrther research. Such a finding brings into questiop, '

An éo{isil? thoiightip’rbvoidﬁg outcome of the investigations was the sug-
gestion that differences in students" perception of classroom difficulty
provided the most logical explanation of students loss of interest in
science after participating in science classes. Cheﬁistry and ph&sics

classes were perceived as being more difficuit than biology clasSes and,

in the investigation to a body of existing rEsearch was laudable., This
is something that 18 not .done frequently. enough in research reports. The

fasct that these two sets of findings occurred did not prove a cause and
=EffEEE relationship, but the possibility of such a relationship certainly
seems possible on a pzioz: grounds. The prbcedure illustrates a model

should provide impetus for an array of additional investigations.

Y S

Although the investigations were well-conceived and the outcomes thought~ .
provoking, the research reports left something to be desired for several

reasoas. First, it could not be ascertained with any certainty whether
or not the lnvestigations were part of one 1srger investigation or were
- - i .
52«
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tvo separate investigations: The ‘reports would have been greatly improved:
if this information had been given and cros’s’i-reféréni:éd. In all fairness; .
Lawrenz did refer to the first investigation iniahe second article, but
: only to mention that student perception of the iearning environment
varied with the science taught. She did not mention whether or not it was '
: part of a larger investigation. This is tiot a criticisi concerning the '
senaration of larger investigations, involving more than one problem, into

smaller units for reporting. Such a practice is ‘actually desirable in

. many cases, becgpse separating the problems should allow more detaiis “of
“the overall investig::ion to be presented, especially if, for examrle,ur
one'report places emphasis on the procedure while the second concentrates
* on instrumentation. The reports by Lawrenz were confusing, because they
were not properiy cross-referenced, and both provided similar and partiai

descriptions of the procedures and instrumentation.

_ &

Second the lnrge—scale design, including the methodology for obtaining
from the researchcreports. The design re sented one of the outsranding

j features of the investigations and would have provided a useful guide for
other researchers.f It is true that references to the:design were given, |
but ome af the major references describing the. selection of the schools
was a mimeogxaphed paper.- The paper was apparently later published as a
university research report. No doubt a copy of omne of these documents :
couid be obtained but it would require considerabie ‘time as many
untversity iibraries would not have'copies on file. The. research reports
would have made a greate1 contribution had they ineluded a more compléte

descriprion of the design and aCcompanying methodoiogy. if a lack of @

tables of the LEI scalies aWd cross-referencing the reports. ‘ v

Third, the research reports did not contain an adequate description of

- the LEI énd descriptions of the instrumenc in the available reférences

‘—nﬁfe not consistent with- the. descriptions provided in the research .- . v

reports. Lawrenz "eferreq to ;wo publications by Anderson (1970 i97i)
iﬁ the first reseavuh report and one by AnderSOn (1971) in the second

v

"
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iéaéarch report. The 1970 reference was not to the LEI per se: It was
concerned with the relationship between cognitive outcomes and student
‘scores on the LEI: In this publication, the LEI consisted of 14 réther
than 10 scales. Intimacy, 'Speed, Environment, and Apathy were the scales
ﬁot included in the investigations by Lawrenz: The 1971 reference
" described the LEI as having 15 scales; the additional scales being
thésiveﬁessf Speed* Environment Apathy, and Competitiveness. Actuall?
' Intimacy, Cohesiveness, and Competitiveness.r The 1971 publication also
referred the reader to the 1970 publication for evidence of the LEI's
vaiidity, even though the two forms of the instrument were different
This 1s a very questionable research practice and caused the reviewer to
wonder aboit the validity of the 10 scale LEI used by Lawrenz. Was an

~earlier. form of the instrument evidence for its validityo In adaitibﬁj

" from similar scales used in the eariier publicotions. These inconsis-
tencies in the available references, coupled with the extremely brief

descriptions of the LEI provided by~Lawrenz, were confusing and

~

detracted from’the Tesearch reports._

bSome of the confusion concerning the LEI could possibly have been
"resolved had the reference by the investigator Aniderson (l97la) been
avatlabie and had the investigator listed the references as 1971a in
both reports. This latter point was undoubtedly a typographical error

as both reports contained two 1971 publications by Anderson. Apart from

In conclusion, the investigations were well dome and-thought-provoking,
v.ﬁitﬁ the larée—séaléndesiéifEEing particularly noteworthy. ‘The research

reports, however, were not. s skillfully done. Several deficiences of
;;fthe reports were pointed out along with suggestions for inprovénént. The
Linvestigations evoked a large number of questions in need of further study.

The following are suggested as areas for future research.

. )
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1. Is there a cause and effect relationship between student
perception of the classroom learning environment and student
attitude toward science? )

' 2. What causes students to have different perceptions of their
classroom. learning environment?

- 3, How does student perception of the classroom learning emviron-—
ment compare to the teacher's and/or various learning
psychologists' perception of the ciéssr’o”o’ﬁi learning environment?

4. Do similar types of students perceive the same classroom

learning environuwent in the same way?

“‘ment compare to systematic observation cf classroon learning
environments?
6. What is the relationship between student perception of
classroom difficulty and students' interest in science?

!
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A RESPONSE TC ' HE ANALYSIS OF

Boullnggrzirlibavid. "The @ffects of Training in the Proportional

Reasoning Associated with the Concept -of Spééd," by Anton E.
Lwsrson. lnwestigations in: Science Education, 6( 4): 31-38,1980.

| .S§<
F. buvid Boulenger
ﬂuiveraity of Illinois at Chicago Circle

],

Lawson's criticism that the report did not éufficiently explain Flavell
and UOhiwiii's (1969) mediation theory and the theory's relationship to
the stuﬂy treatments is fair and accepted ﬁﬁaeper, sufficient informa-
tion was provided that: the knowledgeabie reader could consult the
references provided and accurately fill in the details. Lawson did just
- that and correctly inferred that the study was an attempt to apply
Flavell and Wohlwill 8 nonimplicative mediation tﬂeof§ cited by Bearison
(1969). The doctoral dissertation (Boulanger, 1973) on which the
peblished article was based considers in detail the Bearison study aﬁﬁ
the mediation theory; Both of which have been adequately sunummized in '

Lsnson's abstract and analysis. I disagree, however, witﬁ Lawson's ciaim

'mot to the treatment employed in ‘this (speed) study. My defense of this
position follows.

r

role to be played by one cognitive acquisition (in this case training in
thn concept of speea which invoives proportions) in support of the

nituetions) Implicative mediation means one acquisition is prerequisite
to tnother. implicative mediation is not involved in this study, eince
the transfer tasks did not require as prerequisites knowiedge or skills
tlﬁght in either version of the instructional treatment.

As in the Bearison study, this (speed) study involved nonimplicative

nediation between a quantitative set and iogicai structure. Bearison 8
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T
ﬂﬂ’ﬁ ity When perCEPcibie dimensicns ﬂdght suggest otherwipe to the pre~

CUﬁﬁtlns of Iength 0¥ distance aubunitB Der unit of time to show 1ﬁvarianre
of » “écQQa order or dQTiVed quantity ‘sbeed) when perceptible dimensions,

di,;‘hce 6r time inm thig ‘case; might 5Y8Rest otherwise to the eoncrete
,OP“itionﬁl subject- IH both studies; the attempt was fiade to use quaati~
ﬁlzin “ne1y315 to 0V 1"t:omia perceptual]:y induced errors of judgment during
qﬁ’ﬂ itative comparfg Ns. Both experi®fug prompted the subjects to begin
to ’fQUitQ the elemﬂﬂ S of a nev schem? “hich required the subject in the
iiﬂfléf “age, to be ’wﬁre of the relati¥e gugher of subunits in two = k
Pef“ptually differeﬂ &rrangementS, 8ﬂds in the more complex case, to b@

ﬂitdation“ This 135&? schema is very a32?::;l,1ar to Lawson 8 (1978) "for
‘7 8chem§, which 1s closaly retated by the schema of proportions

‘ii"én 8 Qonclusion t:h:"‘ts,.:l.n féét, no mediation, implicative or non~
1IP11QatiV§, may have Bean involved is hirically supported by the results
of e Btuﬁy The hYPchesized mediati®U 4id not occur in that the

'cﬂz”1 tve 'm:qui;sitioﬂ Whieh could have Pxgvided evidence of . mediation

”Mv!rﬂ Rot Oyserved as a QOnsequence of - .the primary Training and cOmparison
fii;FNEnt Trainins in the quantitative Qoncept of speed through this

Tr!’ Reat Nhere direa tI'aining in the qllQutitative speed ratio was not

a;&ﬂt

The ﬁc“patison only 1raatment showed weﬂk but meaaurable effectiveness
iﬂ'i¢diatihg the acqﬂi 1tion of other rate comparison skills. The.
31’ti°n Nas nonimp1 Qative in that the learning involved in the Com-
‘:15é“ Onyy Treatunes® “ag pot prerequigite to the novel tasks but was
rels? “d to the tasks chl'Dugh the quantitdti@é set required for solution.
Thiﬁ q“antita:ive sef 38 not directly ta‘lght in the primary treatment
put ¥*° i“‘luced throt‘g repeated exposU™® tg speed comparison problems
rCQU}ring the set fof “Otrect solution, f“liowed by immediate, very graphic
deﬁﬂﬂstrations of eaﬁ11 Ypeed comparison Outcome., The child had to
t ..ai‘po\?er the set ip hls version of 5he treatment.
’ 0 ~ |
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In gummary, I agree with Lawson's criticism that- the mediatioa theory
6&5‘1ni&éiﬁétéi§'ptesénte& in the published article. I disagree with

his criticism that the nonimpiicative mediation hypothesis as applied
in Bearison's study is less applicable to the speed study. . The '
difference, I believe, is one of level of application in the Piagetian

stage sequence:, Bearison's being at the. preoperational—concrete

theory at the concrete-formsl operationai transition. The other -
diffeteuce, of course, is’ rhat Bearison s”stna;ﬁshowed'é snﬁstantisi

, effect in support of the hypothesis whereas the speed study resiulted
in a wezk effect by the secondary treatment.' Potentlal reasons for
this later difference are many. Among them are age and stage position
of the subjects, length of the treatment, instrumest précision, and low
statistical pover due to the smll sample sizes

Ebﬁiéngér; F. D. "The Effects of Instruction in the Concept of Speed and

Proportions on €hildren in the Third Grade." Unpublished doctoral

dissertation, Hnivexsity of Washington, Seattle, Washington, 1973:

Lawson, A. E. "The Influence of Instruction on Proportional Reasoning in
Seventh Graders." Journal of Research in Sclence Teaching, 15:

227-232, 1978.
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TR IN RESPONSE TO THE m.r,yszs oF

‘ﬁhii;;ﬁﬁﬁﬁ R. "A Study of the Téaching of Elementary Chemistry," by Ann
C. Howe. Investigations in Science Education, 6(2) 35-39, 1980,

John Ruthven Hall

. 7<, -
I consider Ann Howe's crltique of my article of 1976 in the Journai of

Réﬁéai&ﬁgingsciencegieaehingrto be fair and certainly support her plea

for more . scudies of the kind I reported.: ;ndeed, I do my best to
encourage my m@ster 8 degree ‘students (mo§f1§ serving teachers) in this

directicn. I have conducted a iéigér:éééié investigation of the role
of visuai schemes in integration of ideas, which sprang from Sctie of
' the-dbservations in the earlier research: This has praduced soise

intetesting findings and to my min&, confirms the value of the smaii—»y

is depositea in the British Lending Library. -

With regard to Dr. ﬁéweis’ resume of Ty értic_i_é, this seems to (@e an
excellent summary, but I note-that in her secaﬁd paragraph (idst sentance)
the impression might be gained that the Nuffield Scheme provides "very
little guldance” to students in the learning of concepts, whereas my

origtnai statement, from which this derives, refets specifirslly and only

to the introduction of the notion of chemical change: I . be sorry
if 1t were thought that I was making some general critici: . the Nuffield
Scheme. ' '

"The ‘oral- test of conservation . . ." 8o making it clear that there was

only one oral test in the procedure.




IN RESPONSE TO THE ANALYSIS OF N

Kahle; -Jane B: and John J:, Rastovac. "The Effects of a Serieq of Advance
Organizers in Increasing Meaningful Learning," by Jerie Robertson and
. Marcia C. Linn. Investigations in Science Education, 6¢4): 39—44;

1980.

5?

Jane Butler Kahle:
: Purdue University

Thtee gEneral criticisms of the article need to be a&&résséd: first, the
lack of supplementary materials such as copies of the organizer, of the
historical narrative; and of the units; second, the Eééﬁié of the organizer
and the type of léarniﬁg it effected; and, third, lack of attention to the’
relaticnship between learner characteristics and the effect of the

organizer.

As stated, the experimental period was three weeks. During that time three
advance organizers and three historical reviews were presented along with
thréé’instfnctiéﬁéi nﬁité; iﬁéiﬁ&iﬁ§ tape scripts and study énidész 'The
total package of pri nted materials was approximateljt}UU pages' it was not
feasible to print enough of these materials to illustrate the package. ‘
The authors have sent copies of the organizer, review, and instructional
matérials upon request, which is the accepted manner of facilitating an
;4windepth stuay._ They concur that copies of the experimental materials

:wquld strengthen‘mnst articles and hope that editors and publishers will

agree also.

Concerning the sécond question, the authors state that "each organizer
_provided an sverview,to which the sequentially presented factual informa-
tion::.could be related:" Fnrthérﬁéfé, the historical review was used
because it is the standard means for establishing control in stndies of

advance organizers.

The last analysis in the articlé was directed specificaiiy toward analyz—

'ing the type of learning affected by the use of an organizer: It was

demonstrated that the summative evaluation items were discriminating and
o _ 3 A _
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assessad higher levels of iéarﬁiﬁg. This analysis was considéred crucial;

for often any effects of advance organizers are 10st due to inadequate

eviluatton measures;

Third earlier, cited work dealt with research by the authors and others
- on the relationship between learner characteristics and the effects of an
advance orgimizer: The purpose of this paper was to analyze "the effect
of an organizer on meaningful learning with sequentially structured

learning materials.”



' IN RESPONSE 1O THE ANALYSIS OF

Wolfe, Lila F. "Correlations Among Course Activities used to Evaluate

Elementary Science Teacher Interns," by William Capie. Inveszigations

iﬁ’séiéﬁéé Education; 6(4): 23=27, 1980.

ij?: . .
Lila F. Wolfe

McGill University

Professor Capié's abstract and analysis of my study presents issues with
~ which I would agree and to which I referred in my study. Unfortunately,
he has taken a number of statements out of the context of the original

report ‘and used those as a basis for some of his arguments.

In the abstract, Professor Capie interpreted ome of the clalms of my

study as folldﬁs' "Wolfe claims that campus activities are related to
the final grade, but that..,cunnecticns cannot be drawn between performance

iﬁ the ciassroom and in the university setting’" The inaccuracy lies in

159 of the study I state: "Product-moment correlations were computed
(Table 1) and revealed that all the component setivities of the sciedce
methods course were significantly related (p <9:05) to the final science

course ev&iﬁétibﬁ.“ The emphasis has been added to in&icaie tbat I refer

Capie. iviiffﬁéf; ‘on page 161 of the study; my statements read: "This
presumption, based on the internship program; was not borme out: The
results illustrate that when examining specific performance of student
teachers in the university setting and in the school classroom
connections cannot be drawn:" Thus; in spite of assumptions usually
made about the value of internship programs, in this case, correlations
could not "be found betwaen the ¥wo sets of activities.

uy,auggestions for bridging theigap between' these activ}ties (p; 162)
when he puzzled over my assertion that university professors should
65 "
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®continue" to evaluate the campus activities and the supervising teacher
should continue to assess classroom teaching. My assertion was made in
the 1light of the suggestions which were not cansidered in either the
lbsttact or the ana.lysis. ' ’

Professor Capie finds a problem with instrument reliability amnd with'the :
correlation of the variables. Both problems are acknowledged and
discussed in the study. The main issue is not to look for high correla-
tions between variables or even the predictability of the variables, rather
it 1s to examine whether the field experience relates with the campus
activities. In Efﬂ:& case they do EBE; The need to:train: supervisiug
teachers in the usa of the Lesson Evaluation Form remains. However, it
may be- time to place more professional confidence in feachers abilitv to
assess teaching competence rather than ttying to establish related criteria
between university and school teachtng practice. T
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