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perceptions of their classroom environment. Eccles and Deleeuw looked at
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student information procsssing behaviors. e Mayfield and Martin arcicles

control of the pace of instruction on learning rates; Combs, who studied
teacher pacing vs. self pacing in physical chemistry; and Lloyd, who »
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This issue also contains a response to an article critiqued in a previous
issue of ISE. The critique appeared in Volume 5, issue 4.

Patricia E. Blosser
itor

J. Mayer
te Editor
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2) Choose r more e ations and verbally describe what

in order to either test the

Bot us grouping was used and students
re plac different times, Six tvpes aof
rbal 1 th eleven types of statements
ich served as the is study.

"

are summarized below:

ements made in each group was about 100,

-—Cognitive-memory statements mdfde up about three-fourths of th

I

overall average. i

—-Divergent thinking potential accounted for about 10 percent of

average number of statements. This was nearly the same percent-

moents.

ts with high divergent thinking

more interactions than students

&



—-Results lead to the conclusion that gro
geneously with raspect to divergent thi
useful in encouraging certain cypes ol

Liciuaiag

g i
students who actively participated in the proj
responses to selected problems were observed a

- Bbe described as action research taking place wi

setting with the researcher controlling the pr
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which have become both established instru

[
educational objectives for the teaching of science in the elementary
=

and secondary

Some of these are not readily available and are therefore not very use-
.~ ful (i.e., most universities do ndot have copies of doctoral disserta-
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Ratrional

by

Managerial decisions that teachers make include the number of topics

the cla=zs wruld "eo VU seleetion of learning goals, the pace aof instruac-
tion, Wwho would zet attention, concern, support, encouragement, ete., from
g S e
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the teacher, when mastéry was accomplished and the class could move
onto the next topic, etc. Such decisions wefe assumed to be under

the. conscious (or unconscious) control of the teacher.

This Study is related tciprevicus work by Dahllof (lQ?l),’uiléy

teacher managemenz and deplaymenz—ﬂfrlnstructlgn decisions and student

achievement. Dahllof contended that teachers seek to impose a uniform, .

minimal level of achieVement upon their classes. He has further
suggested ,that to achieve this level, ‘attention is directed to the less
able students ("steéfing criterion group," somewhere between the 10th
and 25th percentile on achievement scores) at the expense of the more

able. student. Lundgren's (1972) study was ci%Fd as confirming the exis=-

tence of the."steering criterion graup." The assumption appears to have

been made that 1f teachers focus on the needs of low ablllty scudengs,
this will "certainly defleect teachers' attention, ,”Structiog, and press

for achievement' away from more able students.

.

Barr's work (1974, 1975) in reading was cited as dgmanstratiﬁg that

?fﬁa

" the increased advances made by abler students.

abler szudenzs in 5lcﬁez,gaced gfﬂups achieved significantly less than

would be expectad Df them on the- ba51s of their aptltude, A si gniflz

‘cangly greater variance in achievement was Tmote d in classes where students

[a¥

Lo u . 5
were gfaupei by ability levels than in\ponabili ty—grouped classes. The

greaéer variation in achievement iﬁrgféhpéd cldsses was presumably due to

This rese arch was an attempt to extend the' above work to science
classes and ﬁPElelCallY to look at the effect of teagher paclng. The
authgrs acnxmed that they could rank order studencs by abiktty by order-
ing them accardfng to learning efficiency (1 e., the more able students
would learn more rapidly).

-

e

Research Design and Procedures

ad

'

The subjects of the study were 68 students-assigned to g%@ups in

two proviously reported mastery learning experiments. Students were not

randomly assigned, but the groups were similar in race and sex. ‘The

-



i
. - ) ) ’ - -
instructional pattetn'fqr,ane’g?éup of 31 students was described as
"teécher!paced (traditional)." These students were high school juniors
enrolled in a chemistry class in an upper-middle-class suburban school
district. 'Thé secagﬂfgf@ué of students (37 high school sophomores

enrolled in a biology class in a :aarby,'similar community) received

Yself-paced (traditional)" instruction. -

The material studied by students ﬁbn51sted of seven zhapters of.
an artificial, hlerarahlcal pseudo- sglence in which prineciples and
rules govern interralatianghips of the elements of the_systémi No

‘student would have previous knowledge of thls ps udo-sc Léncé, and thus,

prior knowledge of material wauld not confound achievement results,

Cha?téfs was cumulative. In Ehe sel f-paced format, students studied

.seven chapters of programmed material at their own pace. At the end of
each chapter, students took a quiz on that chaptar: Two teachers moni-
tored the group, superv "séﬂ quizzes, and walkéd about encouraging students

to stay on the task. 4t was not reported whether teachers answered ques-

tions or performed any other typical teacher-type tasks.

In the teacher-paced treatment, students were taught the same seven
chapters in a lecture-discussidn format. Students were not given any
written materials but were requlf;d to take notes on lectures as their
source of infgfméti@n. When teachers determined that students were
ready (criteria not given), the quiz was given to the clags as-a whole.
Each chapter and quiz was given during the 50tminute class period of the
chemistry class. ' The -actual learning time was not reported, nor was the
time interval between learning and testing, or the time interval between

!

chapter pfesentati@nsi ‘No information about specific activities during

3

'

Each chapter quiz contained approximately 10 units of information.
The "lea:nlng rate" was defined as the total number of concepts learned

swered correctly on the qulzges) per hour. An iﬁdividual time was
used for self-paced students- the .teacher—controlled grnup time for the
teacher-paced students. Odd-even reliability of quizzes (é@rfected by
the Spearman-Brown formula) in measuring achievement and, by inference,

the -learning rate was .91. For analysis, students within each group

O . ] ! r P
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were dlvided into thirds (a high, middle and low group) on the basis of

their learning rates. 3 ) :;sf”
/
/

: ff

. Hypothesis 1: Learning rate vériangégéf the teacher-paced group
(7.4) was significantly less than at of the self-paced group (75.9),

p €.01. : .

-Hypothesis 2: Group lea:ningAraée mean for the, teacher-paced group
(19.2 units/hr.) was si ﬁificéntiy less than that of the selfspaced greup
mean (25.0). An in dependent t-test showed the difference to-be signifi~
cant at the p < .0l level. The authors stated further that scores on

o science .aptitude tests of general science reasoning ablllty and ability

to read and cDmprehend sclance—felated materials (previously glven tc

these students) showed that the self!paced group had scored lower than-
the teacher-paced group. = '

Hyp@th 578 3: To determine if progress of abler students had been
fétardedf scores of all students were combined, and the sample divided
1nta thirds on the basis on learning rates, Of the 20 highest students,
17 were in the self-paced group, whereas in the boé*om third, aﬁly 7‘wer€
of ‘tHie self-paced group. The X 2 value of 14. 3 was significant beyand the
.01 level, iné icating the max imum datflment was to the faster scudentS'f
under teacher pacing, There was little effect on the 1earnlng rate of

lower or middle third learning rate students.

Interpretations

The authors mentioned that results should be interpreted with
caution because of nonrandom assignments, small sample size, short time
ﬁé:ioé (7 days), and imaginary nature of the subject matter. However,
despite these caveats, ghey concluded .that the study offered support for
ﬁhé view- that teacher ‘pacing depresses mean achievement of students and

narrows achievement variance, and that the decredses are at the expense

of retrading pfagféss of the ablest students. f%Z?ummafy,~they state

< ?'l } o _ :
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that, this study is an. indication of the. powerful influence of manage-
ment factors such as pacing and steering cr iEEran groups on the

classroom, _ -

ABSTRACTOR'S ANALYSIS

This is an example ‘of process-product research. Two groups were - --
assigned to different treatments, and the results were measured in terms:
of student performance on some achievement test. In this research, the
¥

outcome was '""learning rate,'" the number of discrete items answered

correftly by students per hour, The tests apparently were given to .

~ students immediately following the learning period. If this is true,

then the tescs_measuf2§£sﬁprt term as opposed to long-term learning. -

/ -
Would the résglg% have been the same 1f lea nlng had been measured at

. - . 2 - .
different time iﬁtefvals? Would the grea er time spent on each chapter
by the teacher-paced’ group translate into better retention over a ;

longer time? We do net know.

Another féaﬁufe'afithe learning outcome that was not well defined
was the type of questians,§5keizgﬁziggcghgéggg;;est5; Weré the ques-
tions recognition, recall, or both, of fictual information? Were
students expe;ted to recall or use learned rules? Wéfe there any
questions that 1nvclv3d higher level skills such as extending material
to new situations, problemrgolviﬂg skills, etc.? Again, we do not know.
The ten or of §he art;cle seemed to suggest attention to recognition/recall

rather thaﬂ mcre difficult or camplax skills-

Béth the duration of learning and the type of learning desired are
impdrtant questions for science educators. What are the aims cf Eeaching
science? The management decisions that the authors discuss may be 1oeked

upon as 5331cally curflculum decisions: what shall we.teach and how shall

‘we teach it, and to reach what goals and objectives? Studigs such gs the

-7
one repor-ed here can provide information as to appropriate mEchanlsms

for ach ing spegific limited objectives. However, one should be aware
that the accomplishment of one objective may run counter to others. TFor

. . . * _ . .
example, in this study, short-term mastery of conceptual content would

\.
b
—
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~seem to have been accomplished most efficiently for the most able
students by self-paced instruction. Yet if a major objective of the
sclence class were to lncrease students' facility to ask questions or
u¥

to devise and defend a problem-solving strategy, chen sel f-paced

instruction (individual) might be less appropriate.

I would heartily endorse the cautions of the authafs against trans— :_
lating -the- resul ults of-this study-(or- othérs like lE) to LlaSSfODmr o
prescriptions.” Many questions remain on a phil@sgphical basis (to which
classroom groups should attention be focused?) or a practical basis (how
are 'able students or students most efficient in leatnlng by themselves
without teacher intervention ;oibé idgﬁtifieé?}. sUntil such questions
are answered, application of the resulﬁs %f this study cannot be made

" rationally. .

Dahllof and others have introduced the terms management decisions,
etc., as new constructs for us to consider. How do these constructs
differ from what could be called simply curriculum decisions? Are we

calling old idéas by new names? Does this serve any purpose?

=

. The guth@rs used parametric statistics -to anglyze data on learning
rates and 1eétn£ng rate variances, When discussing the mean graup;leafns
ing ;ates of %eif’vs; teaehef—pacéd classes, the auth@rs bring in results

! _of an undescribed science aptitude test which they claim shﬂwed the self-
paced classes ta have "lcwer atta;nment of seemlngly relevant skills."
This may 1ndeed be true. However, in thé absence Df any further infor
matiaﬁ, it is ques gnable whegher this ghauld have been méntioned in
sthe "Results" section. We are unable to Judge what the test might or

might not "have measured, .

Treatment ’ .

If I were asked to repllc te this piece of research, I could not do

so because I would not know exactly what the two treatments were. The -

\)‘ ’ - . R B .’ ,
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authors offer us lal ls—-teacher-paced and self-paced instfuction--but

do not expose for us the essential characteristics of such instruction.

As Dubin and Taveggia (1968) rfound when they attempted to compare dis—.

cussion vs lecture formats for college instruction: there is no

consensus as to what exactly constitutes a disgussimn class, a lecture

class, etec. We are Yeft with a black box approach: do "something" to
:gﬁﬁdéﬁté; and see what happens to them. What within the black box éauseé

the observed effects is a mystery. . V ~

Consider the complexity of the learning situation. In, their efforts
to. set up a teacher-paced vs student-paced|{instruction, other differences

- ) ) _ -
occurred. The self=pazed group was .fcrced to information from a

written presentatlan whlle the other was requ 1red to process aurally
from a teacher's presenraﬁian and to take notes on this material. From
which type of presentation did the latter students actually 1earn7 In

the self—paced group, students needed to be active lEarnEtS and co 1d make

the tests. ‘In ‘the teaﬂher =paced

H

decisions abaul when they were rea dy fo
group, how were the szudents kept on ‘task? What met hod of présantagian
had the students been expong to in previous science classes? !Is a
ncvelty effect (in’ methad of pregé ntation) working taxmaké one typé ?f,
instruction temporarily mDrEyéfflCieﬂE? On what basis did tea:hers -
decide that students were ready for testing? What was the nature of
social interactions that were operating between students. and teachers?

¥

. ‘How was this study telaied_ﬁéfthégéfudYXféf which data had been
initially gatheréa? Care sh@uid'bé'éxercised Qhen using data collected
from one scudy for purpases of anathar, Ehat biases are not carried over..
For e xample, Qauld Eeachers have been slawer paced to ensu re méxlmum

mastery by thelf students for purposes of the other study?

= 3

_.Which of the above factors worked in faﬁo: of efficiency fér Ehg .
_ eé&héripaced group or the selfspagéd gfoup?‘tWhich-of the above'ﬁéctars
‘were respan51ble for the Hgsults of this study? Which other fa s
could have been ;nvalveé? We 51mply do not know, both because.no inior?'
mation 1is prcvidedi and because there.appears to be no way of separating
autithe vériaplés'that‘were operating.: '

‘H
o

.
Lo,
-
1

.
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journal articles is a real one. Editors are clearly saying "keep it
shorc.” rAt what point does conciseness conflict with completeness?
Is the lack of information ‘in this article due to eriforced brevity or
lack of adequate definition and cont:al!gf variables? The reade::

cannot tell.

- If the classrbom situation is not wgll described, the results
" of stqdiég such as this will élways lack generalizability and applie-
ébilityi However, even when the teaching situation is well dgscfibed,
the causal links between teacher actions and decisions and the charac—
teristics of learning by students may prove elusive. because of the

a

complexity of the classroopdsituation.

REFERENCE T |

Dubin, R. and Taveggia, T. "The Teaching-Learning Paradox.'" Eugene, .
‘Oregon: Center for the Advanced Study of Educational Administra-
tion, 19638. .



Combs, L. L. A Teaching Approach to Physical Chemistry.”" Journal
" of Research in Science Teaching, 13(5): 467-472, 1976,
Deqcr{pﬁﬁr:—z*Fhﬁwfatrv Fhemi;tfv Tﬁstfuctigﬁ: *Coliéﬁe

Hnéivazian, Sclgnce Edugatlanj n%cience Instructlmnf *bclence
Courses; *Stadent, %invatiﬂn

Expanded abstract and analysis prepared especially for I.S.E. by
J. Dudley Herron, Purdue University. .

L -
Purpose ) e

The author compared the effectiveness of two patterns for managing

instruction in a physical chemistry course.

Rationale _— ‘ " - g

No reference is made tggéteviaus research and it is not clear that the
author 1s aware pf research that might iilu@iﬁate the arena in which
the reseafch was Eonducted The ffaﬁe of reference appeatrs to be the
author's thaughzful cﬂnsideraticn of po sible cﬂnsequencgg of vafi@ué
classroom pragaduresg The auEth makes statements suzh as:
"Some ... siudeéts require external stimulatich in terms of
_ii ' teacher-set godls to éfguse their interest.... Other students
'will rebel at such a fégimen!..." Co :
- T
"...Is it gossiﬁlé Ehét allowing drop grades is conductive to a
more lax attitude on the part of some s@udénfs and actually -
‘de rimental to proper motivation?” : .

.If. 1e¢tures were. taped, wauld more SEudéﬂﬁS miss class and

listen to rhe taped lectures, or would they come to-class and

listen more and write less during class?"

RIC -
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Research Design and Procedure-

On the basis of rhetorical questions such as those mentioned above,

the author compared. the performance of students during the first

-semester of a two-semester course with the performance of .the same

students during the second semester of the two-course sequence.

/

The following descriptors were aﬁplied to the first and second semester

° courses.,

. First Semester " Second Semester

a. teacher pacing ' a, self-pacing (optional)

b. dropping of grades b. no dropping of grades

c. pop tests - ¢. no pop tests -

d. infrequent testing : d. frequent testing -

e. no taped lectures -- S e. ‘taped lectures

f. complete course outiine f. partial outline furnished
given to students - for students to complete

=

During the>first semester, four hour-exams wefe’given and one was dropped.
Seven homework sets were asslgned and ten pop tests were gilven. Lectures
wefé ngt taped, no self-pacing was aliawed and complece outlines were
éiven to the students. - b

Duéiﬁg the second semester, "a.complete objective dutline of the course
was given, but [students] were required to -prepare a more detailed’study
outline. Eight tests were scheduled and an.ééfiy test on eagh unit was
allowed 1if the hamewufk,pr@blems,;.. were first c@mpleged.iii? If an
early test on a unlt was taken, a grade of 90 was required to consider

the unit complete. If such a grade weré not made, .another test ‘on that

"

unit would have éc be taken at the saheduled time, 'Léﬂtufes were taped

and tsped:pfevi§WE "and ptoblem—smlving aids were also available.

and few students missed them.

L

There was no_research desigﬁi An attempt was made to compare the aver-

age gfades obtained each semester.

¢



Findings

The author reports means, standard deviations, and histograms for
scores on each exam giveﬂ during the first and second semester of

ghe course. Durihg the first semester, the mean score on the four

..exams ranged from a low of 52 percent to a high of 76 percent and

_course o

Pnterpretations

there was no evidence of improved level of performance during the

the semeste During the second semester, the mean score

Iy

on the eight exams ranged from a low of 71 percent to a high of 90
percent and, after the first four exams, the author interprets the

results to show a steady improvement in performanee,

)

%The following quote seems to summarize the author's evaluation of the

experience.

=
=

“This multiformity sppreeehj[the‘euthof's term for the crganiza-
tion used during the second semester of the study] has been
utilized now for five semesters, and its value is being
repeatedly revee;ed. It fequifes more indlviduei work than the
traditional approach and quickly rewmoves students from the course
who are not wiiling to work. ...[Cllass attendance is better
under this system than the tfedieieﬁel me;hed.g.'[ljt is imgeres

tive that [students] are éeught to use the taped lectures 7 v

prepefly.i.A few students will se1f=psee one or two of the jé

units...hswever, the students seem to need Ehe lectures and feel

more eomfertsble with instruetorﬁset goals...[F]requent test;ﬂg

o dropping of ‘grades [motivates students to keep up] much

=
(="

better [than pop quisees ]rii. Since every -student has different
‘weaknesses and strengths, their pfepered outlines are much more

useful to them than a general outline,

3

"This multifermity>eppreeeh.iieombines the best aspects of the
selfspeeed course designs and the formal lecture course designs

¥



/
to present a comfortable environment for any serious stullent"

(p. 472).

ABSTRACTOR'S ANALYSIS

- s
My overall impressia;;ié thaz ;AQGrsciégtious pfofesgéﬁ DfAQhEmiSEfy
wanted to improve his course in physical chemistry. He gzsve ééricus
thought to the possible reaction of students to various médificaﬁions
that he might make in his course. On the basis of that reflection,
he instituted various cha®wgfs that appeared to be sensible. In an
aeffort to assess tEe wisdom of his decisions, he cbserved--zs best

he could {\ a situation that préél,dad true experimentation--—-the
students' performance before and after the decision to change the

=

organization of the course. The proiessor then made same-aénjegtur254; i

o

ased, no dcubt, on informal observations as well as formal ones--con-

cerning the vaiué‘sf the course modifications.
_ w _ .
There 1s a gnawing temptation to castigdte the author of this study
for numerous violations of standard behavioral research methodology. ~
Absolutely no féSééféh has bééﬁfzitéd;.iﬂ spite of the fact that there
has been a great deal of research on instructiomdl -variables suéh*as
- those manipulated in this udy * There was no research design to
control for the vafioug threats to internal and external validlty ofr
the study. [Although the tests glven befota and after the modifica-
tions in course organizati&n provide an sufé of a time series_study,
the faet that each obServation (test) was differdnt and of unknown
difficulty makes it impossible to inte%prét the study under the
time series paradigm.' Nor does the author claim that such an inter-

pretation is possible.]

By makiﬁg several madifications in course structure simultanaausly, it

had an effect--assuming that it is passible to demonstrate, some effactis

*The Summary of Research in Science qucatlon published by John
Wiley and Sons as a supplghent to Science Education over the past '
several years provides numerous examples of such research.

,,-19
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In reporting the: EESulC ; Ehe author describes "a comparison of per-
formances (2) by the pr@pagatéﬁ errot formula" aS’cbaﬁgh this is a-
standard technique that will be recognized by any aiait reader.
Apparently it is not., After consulting with several colleagues in
educatianal research, in statis*icg, and in chemistry, I was unable

" to 1earﬂ what thHe’ ‘author had dgne. (The notion of propagation of
clear from the repatt.) -

All of the abéve are obvious problems with this.research report. At
least 'some of the problems, Should have been corrected by the referee
who recommended acceptance for puklication. Still, ‘there are more
\impéttant points to consider. e

We are in the business of impféving;éciegge instruction. Most of us
believe that improvement is most likely to come wh%ﬁ we carefully .

scrutin i;g what we are dolng-~that we make rational .judgments based

iy

on data, rather than whim. In other words, we want to be "sedentific.”

For - ;hat’reaéan we have borrowed research designs and the methods of

L3

_statistical inference from other fields and applléd them to education.
Unfortunately, these methad; presume an abillty to manipulate variables.
and to randomize treatments that often extends beyond possibility.
ﬁéiafe often faced with the choice of collect ing data which are sub-
ject to.reasonable doubt, or making decisions on the basis of no data
at all, Fufthermcre, if we share our considered judgments based on
limited .data and inadequate research design, we expose ourse elves to
"the gnawing temptation to castigate” rising in the professional souls

of our colleagues. o _ °

statistical significance

,uw

Carver (1978), in presenting the case agai

ns

" testing, makes some cogent points that seem pertinent in reviewing this

"articie.

"Soméjﬁéﬁplé avoid classroom research, for example, because the

of intact groups usually violates fundamental assump%iaﬁs

us
4 of analyses of variance; others go ahead and calculate E_values

O . ’ ) .
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from these analyses of variance even when they are completely
erroneous. It would be better to disregard statistical signi-
ficance in these situations where cheiélassrggm is,thé'uniﬁ of
analysis aﬁdiwhefé thefe are too few classrooms to get statis= ”
ticdl significance". (Carver, p. 394),

7 ‘ a8 =
While feéognizing the very seriocus limitations Df this study and while
recognizing the many competing hypotheses that might explain the obser-
vations that are reported, I am not ready to ignore it. The author's
exptanation of the observations is at least as good as any other. The

tenor of the report suggegts‘ghat the author was seriously attempting

to make objective jpdgméﬂté rather than to promote a new, saving
elixir. ' | f

1f scmébady can design an experiment to investigate the effect of the
instructional system introduced in this study, I encourage them .to do
so. In the meantime, I would have no qualms about encouraging other
professors of science to develop a course structure similar to the one
instituted by the auEhOlef Ehissstqéy-- Neither wowld I discourage
them from attempting ‘to collect data that might help them decide
whether the changé; are justified, even though the data are not based
on the ideal of a true experiment. I could eveﬁ encourage them to
shgfe their results,<sc 1ang as Ehey make nc-extravagant claiqs or
giuée a confidence unjustified by tenuous dagai h
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4 Analysis; *Science Education; *Teaching Models; *Teaching
Expanded abstract and .analvsis prepared ‘especially for I.S.E. by Willis
H. Horak, University of Arizona. .

%

This atudy was designed to identify snecific teaching behaviars which
might be felated to dlffEtE es in pupil achievement. It was specifi-
cally limited to analysis of: 1eqsans in which the acquisition uf new,
information and the processing of that information takes place. The
-maj@} objectives of the lessons.analyZéd were therefore not on recall
or consolidation of facts and ?fin:iples but. iﬂgtead on étudepts'

acquisition of information for the purpose of dgveloplng new concepts
and rules during the lesson period. .
e a

Rationale

A major prcparii@ﬁ of this arEiQJE»wés devotad: to an explanation of:the
contextual.model within.which the: study was designed. The moﬁél is
concerned mainly wich pupiiﬁsubject matter 1nteract1an under the direc-
tion of the teacher. It considers four’ processes cf teaching: (D

* providing fact/experiences, (2) describing, (3) ;elazlng, and (4)
valuing. '

Pr Dv1ding fact/experiences. may be described as, those subject matter

teractions wnere an Dpportunliy to pef:eive ingtances of Cancepts

mili
\ﬂ‘-

and relationships or to receive reports of such perceptions is pravidéﬁfA
These experiences may be grguped according to the dégree;with which;théy
. may be influenced by teacher mediation and range from direct observation
to verbal diTECEiéﬁE and dis,,ésign§; Describing refers*to vefbalizing

or otherwise communicating information when doing so does not require

22
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t of new concepts or an understanding of relationships

teacher loarning
1 w4l 5 2T oIan

independent judgment or exhibiting cthe independent capacity to perceive

=ty

usefulness of concepts and generalizations in new situations.

There are three main tvpes of school lessons descr’*ad in this paper:

{1) recitation lesson, (2) consolidation lesson, an. (3) developmental
lessons O0f these three tvpes of school lessons the process
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ibed apply only to the developmental lesson.

Research Design and Procedures

traught a developmental lesson on four differ:
ent occasions to groups of .10 sixth-grade children. The lessons were
concerned with ‘the concepts and principles of flotation. Transcripts
of the lessons were organized into nine-second intervals and analyzed
according to a system developed by Smith et al, (1967). In this system

ventures and moves are analyzed, A venture is defined as a unit of dis-

‘course consisting of utterances dealing with a single topic and having

one overarching objective., Causal, conceptual, particular, and

procedural ventures were found in this series of lessons. A move is

defined.as the verbal manipulation of the content of instruction, The

moves have beey assigned to levels derived from the general model of

the teaching process in science amd social studies.

Since the instrument used 1is one which réquitéé a lengthy training
pe:iéd to master, all lessons were analyzed by the investigator,

Reliability coefficients were calculated on the scorings according to

procedures described by Myer (i966), These reliability Eééffi;ients
were all high and could be interpreted as a measure of the catréiégigﬁ
béfween the mean scores for two sets of a randomly-sampled item admin-
istered at diffefént times to the same sample of subgectsi

23



The criterion measure for the studv was pupil achievement. An overall

“lass rasterv score wias caleulated Lol wddin leaauin

i
(13
]
[a]
a
M
L/
L
V’

score was defined as the proportion of those purils not understanding

at the beginning of the lesson who were judged as understanding the

L

on, There were two respo

principle at the end of the ‘es n
for each child. These were exanined bv two judges who independently
1

decided on the totality of the evidence on the paper if the ch

or di:s not understand the principle,

The data for this study were analyzed according to correlational tech-
niques., Of the 15 correlation coefficients calculated, three were

significant. The analysis revealed a significant correlation between

pupil achievement., A similar related significant result was obtained
with pupil achievement when the time spent in higher-cognitive level

information-processing moves was used a=z the unit of measurement,

f

[a]

Lastly there was also a significant correlation between the number

information processing moves at Level 8 and pupil achievement.

Interpretations

First of all, the authors caution that, although the essence of teach-
ing is to cause change in pupils, the design of the study did not allow
them to formulate causal hypotheses, The correlational data do not
imply cause and effect and in fact the work of teachers varies in a
large number of dimensions and any change in one must be integrated
‘inta an overall pattern. The authors still felt, hayeveé, that it was
a disappointment not to be able tc demonstrate a positive relationship

between pupil achievement and direct pupil experience. This is a tvpe

... of-aetivity so dear to many good scilence teachers, Possible explana-
tions for the results of this study are the small number of teachers

involved and the time 1limit. These may possibly affect the relevance

24
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of difi rent teaching behaviors. Still the amount of time given to

E R 3 - I - 1 = 2 1. oo a e e - 71
B L L R R wsimbiliaslsy o Ew B —te B =t e - .
left gquate time for including direct experience as part of the

Lastly Rosenshine and Furst (1971) have stated that, for good teaching,

classroom activities should be on higher cognitive levels, such as hypo-

thesizing, evaluating, generalizing, synthesizing, comparing and con-
trasting. This study supports this "should" with a modest bit of

empirical evidence,

ABSTRACTOR'S ANALYSIS

This reported study is most worthwhile as part of thé initial :tLdies
necessary for model development in education. A number of educators
and researchers (Relgeluth, 1978; Long, Okev and Yeany, 1978; Hyman,
1970; Goldstein and Howe, 1978)  have previously demonstrated or
expressed beliefs that teaching can and shaald be viewed és a relation-
ship among teachers, pupils, and subject matters. This paper and study
provide one model for analyzing aénumber of hypothesized relationships
among ﬁhe variables, However, it is not the @nly;mcdel that may be
useful and others, such as that proposed by Riegeluth, may also be

worthwhile,

Overall, the article is very well written. The tables that are pre~
sented are most useful  helping readers interpret the relevancy of

the described results The ranges., means, and standard deviatdons

U’ﬂ

provide the basis for a more in-depth post-hoc analysis of the study.

The validity of the study,ls also epnhanced by the random assignment

/
of students to teachers. Additionally, the unit of analysis being the

t teacher adds to the credence one may put in the results, These are
two areas where other 'research studies do not always meet the condi-

tions of the statistical research model employed.

\}“ ; o S ’
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The small sanple siz

The authors -~ hemselves discuss many of the problems related with this
tyre of resear Y, Thnav alzo adequately cwplain procedurcs thev

smploved to allcviaté or minimize manv of the problems. First of all.

one notes that & single {ir s’ gator - .lvzed and scored all the tapu-
scripts for the studv. Thus one does not know for sure the validity
of this investigator's interpretation of Smith's instrument This is

poiated out in the paper, The reliabilities reported

.m

may also cause éfpretatl@n problems Again

e
the authors point this cut 1in their discussion., With this type of
study, thEVéf, a lar rger sample size leads to a much larger addi--
tional input of time. One must carefully weigh this when designing
such a research studv Replication of this study by another researcher

will help alleviate both of these problems,

One last problem, not discussed by the authors, is the fact that the
report does not adequately describe the scoring of the criterion

measure. This alone makes replication of the study very difficult.

‘Exactly what types of "totality of evidence" suggested understanding

of the principles of buoyancy? If there was a consistent criterion

used, it should be possible to generally describe this criterion.

This 'study adds significantly to the de 1 pment and understanding of

‘D‘U‘

ig
an educational model for analyzing science teaching. The fact that
low cagﬁitivé level, direct type experiences had a low or a negative
correlation with student achievement may be a "disappointment' to,
many sclence teachers and science édﬁcatorsi As 1s often the case when
a study does not agree with pre-conceived ideals of teaching, one is
inclined to criticize the research methodology. Such may be the case
in this study. However, as pointed out, the authors are aware of many
of the deficiencies of their study. [These are discuésed in depth and,
in iy opinion, are adequately taken into acc;unt in the interpretation
of the cdata. It was not the purpose of this paper or study to deter=

mine cause and effect relationships between teacher behaviors and

26
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student achievement. Instead it was the intent to describe a relevant
1

{afarmarion mracazaine ~ods] and complete an initial investication

within the described model's framework. The authors are to be commended

for succeeding in this endeavor.

o

]

From this study and the reported tables cone may formulate many other
research quésﬁiéns that may be investigated. We know that more time

is necessary when students are working in an inquiry mode that involves
discoverv. Therefore time may be regatively correlated to student
achievement on a short time bggis; What about feténti@ﬂ? An achleve-
ment test administered three or four weeks after the study may be quite
informative. Such an achievement test would also bé easy to administer.,
We may find that the reported results are quite misleading for long-term

retention.

Also, what about transfer? Is there still a high posiiive correlation
between high-cognitive level information processing moves of the teacher
and student achievement on transfer items? These questions need to be

he usefulness of the model.

[t

researched to further outline

A model of the type described should be useful for identifying, concep-
tuaiizing_, and studying the ways in which teaiﬁefs, students, and
subject matters interact. There is research.evidence that teacher 7
types may be identified which are differentially effective with students.
Cunningham (1975) has identified four such teacher types. Ebmeier and
Good (1979) have also reported a differential effect on achievement
between teacher tvpes and student types. Thus the model may have to be
modified to Include such interactions. The teacher has attitudes,
beliefs, and values that influence instruction,. - If teachers value
certain methods, they -change their teaching styles to accommodate these
methods of instruction. If they do not value certain methods, they may
use the instructional methed but not in a consistent mannur, Similgrlyi
students value certaln ways of learning. Overall means computed in
reseér;h studies may mask many individual differences in students' ways
of learning that influence a¢h£EVEment: For subject matter varviables,

criterion measures need to be conceptualized along continua basic to

a8
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the total scilence curricula. Through analysis of possi
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within & model of fustrvuction, & genoeral LLEoly may opoasil =
oped that considers individual differences of these three categories
of variables ..s basic components of effective, efficient and appecal-

- Ing achoeling.
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iz--venz, Frances.

of Studént Perception of thE‘ Classroon
Learning Environ il oS areh in Science. Tearhing,
14(L): 77-31, ) o
Descriprtor: Fpvironment: #Fducational Rescarch;
Learning A ,,’*’ : +‘eahurem ent Instruments: Sclence
Education; Sec dar} Education; *Se scondary School Students;

*Student Cpir

Expanded abstract and analysis prepared espe cially for 1.5.E. b
Chris A. Pouler, Hyattsville, Md.

=
The Learning Environment Inventory (LEI) was designed to measure -students’
perceptions of their classroom énvir@nménﬁs (Anderson, 1973). Based on
the assumption that learning environment remains stable throughout the
academic year, researchers have considered a single admiﬁistratiOﬁ of
the LEI as "reliable, valid, and sensitive for assessing differences
among or within classes" (p.77). ThélputPOSE of this study was to
examine the validity of this.assumption by measuring the LEI scores of
students from various classtoom environments during an academic year.
specifically three questions were investigated.
-

1. Are class mean ScOTes for the LEI stable over time?

2. Are individual student saotes for the LEI stable over time?

3, Do individual-students who take the LEI more than once have
different perceptions of the classrToom environment than their
classmates who take it only once? (pp- 77-8)

gatigpalg ‘ .

As an impartant aspect of the learning process, the classroom environment
must "be aicu;atély assessed 1if worthwhile data are to be diécavereﬁ_ The
LEI has provided a simple and useful assessment of the classroom environ-=
ment as petceived by Students. However, since researchers tend to

administer the LEI once during the school yeart, the assumption has



prevailed that students' percept

tudy sought

W

remain constant. This

e

]

on
to question the assumption and, thus, strengthen or weaken findings and

generalizations from previous sctudies.

Specifically the LEI determines. those aspects of classroom armosphere
pertaining to marnagement and student/teacher interactions. This study
utilized a "modified version of the LEI containing ten scales related
fo classroom social situations' (p. 78). Each scale invelved scoring
items using numbers one to four which corresponded to the range of the

' £
ured

continuum from strongly agree to strongly disagree. The scales meas
. Y

each of the following variables.

1. Diversity: the extent to which the class provides for a
diversity of student interests and activities.

2. Formality: the extent to which behavior within the class
is guided by formal rules.

1. Friction: the extent to which conflict exists among the

students in the class.

4. Goal Direction: the extent to which the goals of the class
are recognized by its members.

5. Favoritism: the extent to which dit;er;iFial treatment of
students exists in the classroom.

6. Difficulty: the extent o which the work of the class is
perceived as difficult. KS - ’

7. Democratic: the extent to which all students participate
in class decisions. J

8. Cliqueness: the extent to which cliques are present in the

classroom.

9. Satisfaction: the extent to which students are satisfied
‘with the class.

o | g
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10. Disorganization: the extent to whicihh the cl

The subjects represented students from physics (n=7), chemistry (n=5),
biology (ﬁ%S)fggnd nonscience (n=7) classes of western and central New

a7
i

%]

York. The results were gathered during the 1974-75 school year freo
tests administered during the months of November, February, and April.

To obtain valid results the LEI was given to a random-half of each class
on each test date. Consequently the students who had taken the test

one, two, and three times comprised the three sample groups. To test

the null hypotheses for each of the research qugstiénsi ~ANOVA statistics

were employed.

~

1. The hypothesis that class mean scores were stable over time was
accepted. Further, since no Slgﬂlflianﬁ interaction existed,

ff type of course and stability ware considered 1ndependent There

the re eafcher axpected.

2. The hypothesis that individual student scores are stable over
time was substantiated. Again there was no significant inter-
action between type of course and stability. Significant

differences existed for type of course.

3. The hypothesis that students who take the LEI ﬁcré than once do
not differ from students who only take the test once was proven
correct. Further, no difference due to test sensitization was
shown. Likewise, there were significant differences for the

type of course.:

i

Interpretation

- jﬁ‘ - - - <
Since students' perceptions of their classroom environments are stable,
the importance of the learning environment has been illustrated. Previous

31
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findings have also been reinforced. Future research can continue by

‘ul learning environments witi tedchicr
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quantifying particularly

and course variables.

The Learning Environment Inventory appears to provide useful data Tor
c

researcher, guidance counselors, and classroom teachers. In a previous

study Lawrenz (1976) used this instrument to compare the mean scores for

biolegy, chemistry, and physics classes. For each scale of the instru-

ment, significant differences occurred between at least two and often

between all of the pair-wise comparisons. For guidance purposss these
findings can be useful to match the student to an elective science course. .
Further, teachers with the knowledge of students' course perceptions can
better develop appropriate course objectives and lessons. In the present
study, Lawrenz continued h8r work by questioning the foundation of the
original conclusions. The assumptions that students' perceptions as

measured by the LEI remain stable was proven valid. Further, the

pattern that perceptions vary with,the type of course was repeated.

Unfortunately the extent of the pair-wise differences was neither

“The procedures utilized were sound. While the random half approach for

each test adﬁinistratign insured good testing conditions, equal group
size was lacking. Random placement of students into one of three groups
fone, two, or three test administrations) would have pfcvided three

equal sized groups. Further, a mété in-depth description of the popula-
tion would have been useful. For example, were all biology classes
exposed to a comparable text and teaching approach? Students géught
traditignally'sﬁguld perceive their classroom environment differently
than those taught via inquiry. (Or should they?) \
Significant differences due to type of class were repoftéde;as expected--
but without further comment. A comparison of these results with those

from the 1971 study would have been inqgreéging and insightful. While

/
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e tvpe were not the ohioctive

‘epetitive patteran o) Lhe findi

ticns made by Lawrenz. Tor the ruture, ti.: differences of perceptions
described bv students of phvsics, chemistry, and %i. logy mav be as

importrant as the stabilicy of the classroom 2nvironment.
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Especially important is the generalization made by the researcher that
teacher or course variables could be manipulated to create a specific
environment: Practically speaking, successful traits could be idenﬁifiéd

and passed on for pre-service tea hers. Further in-service programs
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involving specific curri
perceptions were disclosed. Unfortunately, however, the LEI does not
delve into students' t

diversity of biology is constant throughout the vear, but so what. Does
this finding imply that diversity is good? With a stable learning
eavironment does a student learn process as well as content? Further,
as semester courses and modules increase in p@puiérity, how will the
stability pattern be zffected? Similarly, is stability constant for

students who are exposed to the range offzéachi?é methods from

iﬂdividualizatimn to lectures throughout the vear? A classroom may

provide a stable environment but does this imply students learn best
as a result? Questions 3bound regarding eath scale of the LEI and the

corresponding relationship to learning.

In summary, this study is worthwhile since the usefulness of the

Learning Environment Inventory has been established. Fpture studies

should determine how sﬁablllty of learning environment relates to the

most crucial outcome of education--learning.
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The auth~r's plrpose

paced setting was more effective than using identical wo
group-paced situation. Worksheets for the self-paced classroom
devised for different ability ranges, wbereas worksheets for the group-

paced class were the same for all students,

Rationale

of the prime aims
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of teachers is to encourage all chilllren to work at capacity. This

o

féquifei that instruction be individualized to some extent. One method
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(or pr@grammed texts) that students com at th

jidentical worksheets are provided for all students, hcwever, they may
not be sufficiently challengi ng t

difficult for the slower students. This study examined the effective-
ness of using worksheets devised for different ability groups. No

hi's area were given in the report
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and the other

divided into

r
science through the use of worksheets that were prepared for the low,
middle, and high ability subgroups. Worksheets varied according to:

1) - The reiteration of experience in skills and knowledge chat hod been

covered in ptévi@us work, 2) the depth of reasoning and discussion

posed for immediate s»nlutien, 4) the complexity of the written responses
r

r=quired, and 5) the practical skill needed for the necessary experimen-

Students in the control classroom were taught as closely as possi-

ble to the recommendations

Three instruments were admi

m
was measured by a self- -produced test that contained items requiring
knowledge, comprehension, and higher mentalsprocesses. This test had

a reiiability of .8Z to .91. It was administered immediately after

=

the one-term course, and again six weeks later. An attitude measure

o
and a mental ability test were also administered but no information

t
about them is given in the report. : -

On the achievement test, results indicated that students who had

i
the individualized material achieved significantly higher
h

i
(p€.05) than children being taught using the conventional approach.
Analyses of the subsections of the test (knowledge, comprehension, and :
higher mental prmcesses) showed that this was also true for the know-
ledge and comprehension .subsections.. The above results were co tent
for both the immediate and delayed posttests. ¥

ad 4
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In the affective.area, -there were no significant difference= on
H ' ’ N ?
gain score means between students in the two groups on their attitudes

\w

toward science in life, science in society, learning activities, or

: .. - ; . . . . ) . ,
processes of science. The only significant difference was in their

attitude toward school where the group-paced class became more posi-

tive and the self-paced class more negative,

] In additiaﬁ to the above instfumenzs, Gplnians of students and
teaﬁhezs_were included in the report. On the ‘whole, students did not
favor the individualized approach. The teacher who used this appreach

also found it less desirable than a more conventional approach.

&

Interpretation

Results of this study indicate that students' achievement in
science, particularly on the knowledge and camprehénéiaﬁ’level, is
enhanced if they use worksheets geared to their mental ability in a

'seifspaced classroom. Tﬁis, however, is nét the only cansiéeratian
that must be made in Eeaching>sciencei The worksheets did not enhance
the student's overall attitudes and, in fact, they became more nega-
tive toward school. ‘This finding, coupled with the negative responses
that students gave on the opinlannaife about the method, suggests that
the use Qf worksheets on a continual basis (for a term) is not desir-
able. Using indiyidual;ged worksheets for shorter time intervals and
cauplediwith other diverse teaching strategies may be a more satisfac-

tory method afbteaching science~to eleven- and twelve-year-old students.

% ) o
i} ABSTRACTOR'S ANALYSIS

This. study should be considered a pilot study that gives some indi-
cation that the use of worksheets prepared for different ability groups
increases aclievement in-nonstreamed classrooms. The major reasons for
considering this a pilot study are that the sample is very small (approx-
imately 30 students per classrgam in two élabeooms) all students were °

from the same school, and each had a different teacher. The 30 students

.;33—!&!’* . -'»—./,,_>_”7”.‘ii - . . - )




were subdivided according to'ability giving only 10 students per group.
This is a small sample size. The fact that only two Eeézhe:g partici-
pated in the study makes it difficult to generalize to other teachers..

gles. The study needs to be replicated using a broader sample'af
children and with:mo re teachers participating.

This is not to say that the study is without merit. Much energy
WEnE:iﬂto the prepara;;an of the three forms of student worksheets for
an entire term. The fact that Ehe exparlment extended over a long
period of time is also gommendable as this unfortunately is not a common
practice. Noteworthy also is the fact that retention was measured six

weeks after the completion of the term.

In addition to broadening the éamplé of children and involving more

teachers, this study and the report could have been improved in the

following ways:

- &

1. Instrumentation. Specific details about the instrument administered

should be included in the report, In this report the name and
reference for the mental ability and the attitude tests were not
given. ‘The reliabilities should also have been stated, as well

as the formula used to calculate the reliabilities. * The numbe:_af.v
test items is also helpful.

If a test is analyzed in subsections, the rallabilit;es of each sub-
section should be examined. The entire test may have a high relia-
bility but particular subsections might be below an a:ceptable 1 l
This would apply to both the achievement test and the att.tude test

in this study.

2. Analyses of data. The data in this study are presented in terms of

percentages with no information given about the number of items on
the test. The latter information iz of interest to thé reader who
might wonder if 3‘50 percent score meant getting 1 out of 2 right _
or 50 out of 100. If the test = pr aflly multiple-choice items as
is indicated in the report, one ques i,ns how much was learned by

students in the low‘VRQ group control group when their scores were

&) i I 1"' ‘e

‘ : ) . - s




O

ERIC

Aruitoxt provided by Eic:

around 20 percent (at the chance level). Because n is not given,
one also wonders about the size of each of these groups. Were there
10 students in each or were the average groups larger and above and_'

bélow-average groups smaller?

] . i L . .
Data for the attitude test were analyzed according to mean gain-
scores. Analysis of covariance would have been a more appropriate’

method of analysis.

Interpretation of the data. If data appear to be inconmsistent, with

5 -

the general results, an explanation is generally called for. In
this study the mean scores in the test taken six weeks after the
other test appear to be inconsistent across groups. Generally, the
retest scores are about the same as for the first test. One wonders,
h@wéVErj why the scores of sﬁudents in the control groups would
increase substantially in .four out of nine cases whereas this was

true for omly two of nine cases for the experimental group.
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Mayfield, J. M. '"Factors Affecting Rationality in the Discussions of
a Problem by Small Groups of Secondary School Students."
Science Education, 60(2): 173-183, 1976.
Descriptors—~-*Educational Research; *Group Discussion; *Group
. Dynamics; Instruction; Science Activities; Science Education;
Secondary Education; *Secondary School Science; *Teaching

Methods .

Martin, J. F. "Analysis of John M, Mayfield's Factors Affecting

Ratioﬁaligy in the Discusslcn of a Prablem by Small Groups

of Secondary Students." _

Science Education, 60(2): 185-192, 1976. ¥
DescripEgrs——*Educatioﬁal Research %Group Discussion;
Instruction; Problem Solving; Science Education; Secondary
Education; *Secondary School Science; *Small Gfaup Instruction;
- *Teaching Methods

- Expanded abstract and analysis pfepared especially for i.2.E. by Dorothy
L. Gabel, Indiana University.

. These two articles are considered together because one is a. critical
review of the other. The analysis by Martin will be incorporated in the

Abstractor's Analysis because of the nature of the article.

In Eonduzting this research Mayfield had as his primary purpose the
exploration of factors operating within small groups of adolescents that
affect the rationality of the groups as they attempted to s@ive a

_ particular problem. .

—— - ‘ _ \

Rationale ;0 A

schcgls, thére is 1;Etle theoretical basis justifyingiit as a-suitable
"mode of instruction. Studies by Walberg and Ahlgren (1920) and Walberg
and Anderson (1968) have produced post hoc descriptions of correlations
between learning oykcomeés and the classroom social climate in secondary
physics classes, "hut direct observaticn was 1ot a paft of that research.
A study by Hurd and Rowe (1966) indicated that in high school blology,
40,
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some incompatible groups reduced intragrcup friction by spending much of
their time on social-emotional behavior whereas others avoided intragroup

tensions by concentrating on their task.

This study closely examines intragroup behavior using Bales' spatial-
model of group struégufe (1950). Utilization af'ﬁhis model involves
mapping the behavior of each group member in a»;hrea;éiménsianal ‘
"group spacé," the axes of which are behaviors: Forward-Backward (task-

,,,,,

and ?ositive=ﬂegative (ffiendly versus Uﬁfriendly).

Research Design and Procedure

This exploratory study used a naturalistic, observational approach in
which 60 eleventh and twelfth grade Studéﬁts from a publig coeducational
“high school and 25 students from a parochial girl's school were divided
into groups of five students each. .Eaéh gfaup was given the same problem
ﬁgg solve: the NASA "moon survival' problem by Hall (197l);a The problem
each group was to solve was the listing, in sequence .of importance, 15
items_necessary to survive on the woon in an emergency landiné!

One day prior to the group solution of the problem, students completed a
15 item multiple cheice pretest of relevant information about the problem
.solution and were asked to salvg the %fablem individually. On the &ay
of the group solution, students completed Bales' Interpersonal Rating
Form A (revised) after solving the problem. On the following day, they
completed a posttest that was identical with the pretest, and also

‘solved the NASA problem individually once again.

1. Most individual’s initial solutions were not as correct as
"their group's" solution. . )

" 41
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2. Most individual's second solutions tended toward the group's

f o sclﬁtian, even when the group's solution was less correct

than the iﬁdividual‘s initial solution.

B. Group Structure

Three types of gfnups were idenclfied_

-

1. 1ype I: five gfoups - low scatter, clustered intérpéfsaﬁal

ratings.

2. Type II: three groups - intermediate scatter and clustering
of interpersonal ratings.

3. Type III: nine groups'- wide scatter, no clustering of

interpersonal ratings. -

C. Interaction Effect.
1. Type 1
Tended to have ratianal discussion. In fnuf out of five greups,
group salutinn was Supéfiﬂf to that of best member.
2. Type II !
One of three grgups had group solutio super i r to that of best
member, the remaining two being equal.
Si 7Type III . no
Tended to argue on nonrational graunds,A Six out of nine groups
gave sdlutions inferior to that of best mémbérg '
Interpretations i

Genéfali;atiﬁns from this study must be made with caution because students
were not randamly selected from the general population. Some interpreta-
tions abcut the inner-workings of the groups were that the nonrational
- grounds on which students argued could be classified as concessions, force,
rules- af thumb and emotion. Rational discussions were useful in two ways:
individuals wha made rational suggestiong facilitated their own ascendancy
within the gfogpgvand the group as a whole developed a task-oriented !

pattern. The phenomenon of devaluation that occurred in every group occurred

42 - .




when group tensions were high "due to loss of problem mastery of ascendant
group members."” Once devaluation took place, the social value to the
individual of having his ideas accepted diminished and ascendant group
members shéted soclal stgtus rewards with those of lower status.

Rationality of discussion generally declined.

The findings indicate that the ea of small-group instructian does not
necessarily lead to more verbal parﬁigipation in learning by all students,
nor does it improve social development if some graup members follow
submissively. Students need to be made aware of social interactions that
do occur and their effect on learning. Pitfalls can then be overcome to

make small group instruction more valuable for all.

ABSTRACTOR'S ANALYSIS

The-majgr st 'éngth of this study is in the effort the researcher made to
examine in detail the social structure of groups in a problem solving

situation. Too frequently enly the overall effec:s of research are

reported and little is known about the inner workings or interactions

among individuals Ecmprising groups. Of great merit alsa is the author's
- nature of the selection af Ehé'sampleg

The follewing qﬁestigns about the research are raised by both Martin

and this reviewer.

1, It 1is not clear how either the rationality of the approach or
the ease with which mémbers worked together were affected by
the pattern of asking students to complete the moon survival
problem individually béfafe solving it as a group. Any prior

v  commitment a student would have toward his/her individual

soluticn might affect the racianality of Ehé group.
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2. The NASA problem is not representative of the types of problems
a student frequently encounters in science and students may react
differently to its solution. In other words, results may not be

generalizable to éthér science problems.

3. The interactions of the group may! be affigted by "'group hisgory_
In this particular case the studénts were randam collections of
solving session. How these groups would react to a 1angér time
tﬁgethgr.sblving'a variety of problems as would ordinarily be
encountered in a regular classroom is unknown. Generalizations

%

from this one aipétiﬁent cannot be extended to the normal

5

classrgom situation. ;

4, Gf, P members used their own perceptions of haw they reacted in
the group and thesa may be lead to inflated or deflated scores.
.Reports by observers of the group while it was 1n action may

give unbilased ratings for members in the group.

Bales' group space model may not be applicable to adolescent

\m‘
L]

groups. Bales’ model (as noted by Martin) has beén developed
using college students and adults and assumes a degree of _'
personal stability. Adolescents may not have this required

stability.

In summari, Mayfieldbhas cantfibuéed to the area of science édpcation in
 carefully snalyziﬁgitha pragessgs that occur .in small group instruction.
Martin has added to this contribution by his cecareful analytical critique “
of Hsyfieidié work. Not only did he analyze the article, but he used
Mayfield's full thesis in preparing his analysis. Additional research
studies are needed with more. randomly selected saﬁples not only to
determine the applicability of Bales' group space model to adolescents
but also to determine the effects of small group instruction on achieve-

" ment and soclal development.
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Shymansky, James A. '"How Is Student Performance Affected by the One-
to-One Teacher-Student Interactions Occurring in an Activity-
Centered Science Classroom?" Journal of Research in Science
Teaching, 13(3): 253-258, 1976. S B

“Descriptors--*Activity Learning; *Educational Research; Elemen-
tary Education; -*Elementary School Science; *Instruction; Science
Education; Student Behavior; *Student Teacher Relationship;
Teacher Role )

Expanded Abstract and Aﬁalysis Prepared Especially for I.S5.E. by

ol

Purpose

This correlational study dealt with the relationships between one-
to-one interactions taking place between a teacher and a student in an
activity-centered science classroom and that student's behavior during

the remainder of the science lesson.

Rationale

. Shymansky summarized the literature concerning classroom injera

action analysis techniques and generalized to produce this rationale.

.pefcéivéd-iﬁtéragﬁions in a elassroom, Intraclass variations in
teacher behaviors do occur. Therefore, it is appropriate to.investi-
gate dyadic teacher-student interaction. Dyadic interactions are
especially imp@rtant when é=ééa§h2f is expected to interact with

~children long enough to guide the éhild's behavior but not so long as

to stifle hands-on investigation by the child. ‘ i

Research Design and Procedures

The variates were length of intéeraction (time interval) and the
natur2 of the interaction (verbal or nonverbal). The criterion varia-
ble was the student's classroom behavior. This variable was sudivided

‘igm‘;o ten catégofieé.— . :° -

! 7 LO { Miscellaneods
” L1 Observes demonstration
. L2 Follows teacher's directions

46
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L3 Does activity of own design

L4 Responds to teacher

L5 Initiates interaction with teacher

L6 Initiates interaction with another student
L7 Receives ideas from another student

L8 Copies other students

L9 Gives ideas to another student

" . The revised SCAS Classroom Interaction ngég@fi§§f!sEgééﬂtigghéyi9:5~

was used by nine trained observers in fifth-graderscience. All data were
collected using this instrument. The' intra- and interobserver reliability
coefficients of the observer team were calculated according to the Scott

formula. All coefficients exceeded 0.75.

A total of 78 student observations were made over a five-week
period. Fifth graders were randomly selected from a class of 26 A
students.. Each student was then observed by a single observer for an
entire class period. . The observer coded the student's behavior every
three seconds or when the behavior changéd;in less than three seconds.
Nonverbal one-to-one téachéféstudent interactions were recorded as "0."
Verbal interactions were coded "V." When the teacher inﬁeracted'difegtly
with the atudent being observed, a three-symbol code such as OL3 was =
recorded. This repfesented nonverbal, student does activity of own
design. VL1 woula;béiverbal§ student obéérvés demonstration, A two-

ymbol code was used when the teacher—-student were not interacting

yAriates were summarized by three scores. Thé V-score .
of observational time the teacher verbally igéérazted

v in a one-to-one situation. V is equal to the sum of codes
containing V divided by the sum of all codes. The O-score is equal to
the sum of codes containing O divided by -the sum of all codes. The @
O0-score is the percentage of @bservétiaﬁal time the teacher interacted
nonverbally with a student in a one-to-one situation. The percentage of
bbservational time the téaghér ifteracted verbally and nonverbally with .
a student §n a one~to-one situation (all dyadic observations).is the

0 + V score.

The criterion variable (Student Classroom Behaviors) was represented

1
by ten categories plus an L-score. L is éqﬁ%l to the sum of all codes
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containing L divided by the sum of all codes, Student behaviors coded
during the one-to-one verbal interégcian with the teacher were not
included in the L-scores. It.was decided that what the student did in
the classroom when not under the direct influence of the teacher was
far more important than those behaviors exhibited during the inter-

action.

=

The relationships.between variables were analyzed using Spearman

rank-=correlation.

Findin

The total amount of time that thé teacher spent interacting diréctlysfgf‘

with the student (0 and V) correlated negatively with the total amauﬂtfgf

time that the student spent doing activities of his own design (L3).

Positive correlations (significant at the == ,05) were:
v /
v
v

[
&~
cQoQ
- -
< < <

tion. ?érhaps increased teacher interaction with the student reduced
the amount of time available to the student to exhibit any L3 behavior.
A second e;plaﬁaﬁicn.suggests that the teacher tended to interact longer
with students who were not involved in productive activity. Both of
these explanations_are discounted by the investigator based on the

patterns in the data.

i

The positive correlations for L1 and L5 indicate that ‘students #ith
whom the teacher interacted for loﬁgér’pegjads of time tended to be very
dependent on the teacher. The lengthy one-to-one teacher interactions
. may have produced insecure feelings in students regarding their perfor-
mance in the activities. One-to-one interaction may result in interfer-

ence if the interaction proceeds too long. 1Is there an optimum
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interaction time between teacher and student when the Studeht is
involved in a hands-on activity-oriented science experlencE? The
investigation suggests that téacgers must§share the teaching Wth
materials, thereby reducing the teacher-td-student interactions when

a child is manipulating the materials or engaging in independent -

activicy. i - .
e " ABSTRACTOR'S ANALYSIS T
+ . .

This relatively simple, straightforward study identifies a potential
exPafimenEal situation. It would be possible to manipulate the variates
in Shymansky's study to attempt to establish cause ‘and effect. The.
length and ﬁFtutE of the teacher-student inceractions could be system-

atically manipulated. Does the lengt th and/or nature of the teacher— _

_student interaction affect the "security feelings' of students involved

in hands—on activities? Does a "long'" student-teacher interaction
interfere with student's involvement in hands-on activity-centered
T

science? X

A few questions can be ai ed concerning information presented in
the report. The selection an ad descr iption of samples appears to be a
perpetual problem in report writing. Fift h—gfaﬁe secience classes were
used in the study. How many classes were used? ‘How many teazhéfs were
used? Seventy-eight interaction sessions Qlth one teacher and 78 »
different students would most likely yield dlfferén; results from 78
observations using a dozen different teachers. Why were fifth graders
used? No description of the population was presented. Did the teachers
observed have a history of stuéenﬁ=teaéher interactions? Diu the stu-
dents observed havé a history of teacher-student in;étaatimns? What
science program was being used? Was it always the same.lesscﬁ? WhaE
control was kept to insure that each of the 78 episodes involved as equal
amounc of expected hands-on activity? Whatzérésedufe was used to réﬁdam1y=
select a student from a class? Did the selected student know he was being
observed? What precautions were taken to prevent observer-subject inter-

actions? : B
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" Reliability indices Wefe:presenced for the instrument used.

Y

No measures of validity were given. Are the nine behaviors listed on

s

) the SCAS the student behaviors we should be examining? . ;

The overall length of the study was five weeks, but each teacher-
student observation w;s 30-40 minutes. What might be the patterns of J
~ teacher~student lnteractlons 1E there were several DbSEtVaElOHS made
of the same teacher- studaﬁc paifs bj the same or by dlfFEtenL observers?’
Perhaps additional clues to what is hanpénlng in a classroom caulq be
retrieved if the sessions were recorded on video tape using a two-camera

system, one for the teacher and one for the student.

P '
" Two explanations were presented concerning the negative correlation
between O & V and L3. Reasonable theses were gived to discount these

two explanations, Unfortunately, an alternative interpretation was not
B - ii: & : 5

given. What might this ﬂegaﬁive torrelation mean?

The investlgatcr suggests that Eeachers must chare the teaching
3‘
with materials. . In the last EQuple of years, activity cafdsvhave been

written for use with pr gécmlnantly handSéan science prg fams (1, 2).

¢ and still have a studen nvclved in a hands-on, inquiry situation (3).
Short readiﬁg materials can also be u%éd to decrease %&?EEE teacher-
student confrontation (4)
This investigation points to 'variables that may be examlﬁed to
provide insighz into the csuse—effect relationships occurflng in
activity~centered ‘¢lassrooms. We need to continue this line of research
and combine similar studies in order to develop instructional principles.
h ' - = . ‘ . ¥
o REFERENCES '
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Expanded
Marvin F,

The purpose of the study was to determine the relative effectiven
of structured and unstructured laboratories in teaching an understanding

of the process of science. :

Rationale

This study falls into the category of Ch@se con ducted over the last
r £ 7

gies in post secondary science teaching. While previous
pe have compared the two strategies in terms of their
effectiveness in teaching concepts, developing formal operational thinking,
ng the development of attitudes, the study described in this paper
h £

scilence as a ﬁé?éﬁdéﬁt variable.

-

re in keeping with

10‘

The authors argue that the structured laboratory is
f Gfgﬂ% and Piaget, both of whom suggest that some form of
szfucturé is needed. The unstructured situation, on the other hand, is
ts rgues for

re a
tice in inquiry. In effect, the study is a contrast of these two

Research Design and Procedures

A pretest, posttest control group design was used with laboratory

structure as the independent, variable and student scores on the Welch
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Science Process Inventory (SPL) as the dependent vari

craditional tormat in which zhe sctudent was glven instructions to help
verify principles in class; the second included an approach in which the

er
not part of the experiment. Pretest scores on SPI, laboratery grades
uc

Instrument

The dependent variable, students’ understanding of the proc

e
science, was measured using the Welch Science Process Inventory (SPI).
t
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This 135 statement rating scale uses a dichot

reliability estimate of .86 (Kuder-Richardson) is reported as well as a

i

statement that "validity has been established through both predictive
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course,
Sample

The subjects were freshmen and soph@m@ra students from areas such a
elementary oducation, business admin stration, home economics and the
social sciences who were taking the introductory physics course to satis
a general science requirement. The majority of the students had had
exposure to biology or geology as a college scien e but only 23 percent
had Qcmpléted high school physics,' The subjects were assigned at random
both to the four lecture groups and to the laboratory sections.
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st scores indicated that no differences o

WU
i

The adjusted postt
in three of the components: assumptions, nature of outeomes or ethics,
and goals In the case of activities, however, students in the struc-

orv scorad higher.

The authors point out that those in the structured laboratory pere
led through activities performed by scientists while those in the unstruc-
tured laboratory, in the absence of specific instructions, turned to
lecture notes and textbooks for explanations of observations. The authors

further argue that this is typical of the concrete-operational student and

\ﬂr'ﬂl

implies th: ¢ were more =tudents of a formal operational level, they would

- U

have performed differentl™ by making observations, building models and
testing them. The authors conclude that structure, because it provided
examples of activities, caused the students to better learn the process
of science. The authors further conclude that the "...average college
freshman or sophomore taking his first physics class apparently requires
a structured experience and training in scientific proce 's before he will

underst: 1 it" (page 38).

Interpretation

The study compares two strategies to teaching laboratory physics,
structured and unstructured. The authors describe their study as an
extension of work done by Gunsch (1972), Murphy (1976) and Tanner (1967),
who similarl

variables. The authors argue that their study, which uses the understand-

y compared these two strategies but using different dependent

ing of the proces Eléciedie as a degeﬁdent variable, provide a useful:

s
contribution. "I nde d ‘this would be the case were all studies dealing
with the same treatment. Closer examination of the studies cited by the

authors reveal that this is not the case. Gunsch compared laboratory and

o teaching science and Murphy compared process

i

nanlab@ratéfy approaches
and content centered laboratories. The Tanner paper was not a comparative
study at all but a deszripticﬁ of two approaches. Thus the study seems
unrelated to a matrix of pteviahs tudies and as such it is difficult to
assess itéfccnzéptual contribution. At best, the study should be seen
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research in the area.
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for generali to praviou
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ist when the authors try to draw links to the

I'U

Similar dif " iculties ex r
work of Bruner, Piager and Gagﬁgi It is not clear from the paper and,

:flection

\r-*

e

(M
\I'"”

indeed, n ghiv questionable that the two strategies used ar

I

of the positions of any of théségthree psychologists. These observations

\N"J

should not necessarily be seen ii,a criticism of the authd¥s~as-~much as

a criticism of the state of oufrent research .with regard to the use of

laboratory work in science teaching at the college level. The authors

can hardly be held responsible for the fact that there aré_pr@bgﬁly an
insufficient number of studies dealing with laboratory teaching which b
are sufficiently similar to create a matrix from which to draw a concep=
tual framework.

conducting the study. Two general treatments were ﬁﬂmpafad’using a non-
equivalent control group design. Later, I will comment On some ways
that this specific study could have been improved. First, however, I

should like to comment on the basic weakness in comparative studies of

H

this type. - C@mparlng general treatments such as structured and
unstructuyged approaches to teaching laboratory science always raises the
question: What is it that is being zamparéd? When differences do occur

faﬁge of things that might occur under either treatment.

The authors are to be commended in their use of the analysis of
covariance and, in particular, the selection of variables to control for
past experience. However, thae context within which the study was con-
ducted created a set of problems typical of studies of this type. The
authors were working within the context of a fairl§ structured, tradi=

ijonal course involving lectures and laboratary. It would seem also

i

that the outcomes of the course and-the students' expectations would be

similarly traditional. It is into this context, then, that the autho
introdiice an alternative approach to laboratory teaching, an inquiry
approach. But it is still likely required of the students that they

perform in traditional ways on the final examination. Thus, it is not
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teps the authors describe @n;page 35, Table !, which
ol

Iy

1

rom the

b=}

different

i

implies having students solve problems and draw cou lusions to students

citing "...lecturers and lecture textbooks for their explanations..."
(page 37), 1In chort. can one fairlv test the merits of two alternative

strategies in a setting that so strongly favors one over the other?

The design of the study could have been strengthened had the authors
a) used a wider range of criterion measures, b) used a factorial design,

and ¢} established a more logical link between the treatment and the

criterion measure. The discussion turns to a brief comment of each.

study of this tvpe 'is

i

The use of a single criterion measure in

basket, The study could have

I

tantamount to placing all one's eggs in on
been improved significantly if the authors would have used measures of
content, attitude and interest. From FhéSEAOﬂE could draw more inféf—
ences about the relative effectiveness of the two approaches. Second,
the use of a factorial design in which selected attributes or demographic
characteristics of the subjects were crossed with the treatments would
hafe made it possible to identify different groups for whom the treat=
ments may have been more effective., Third, the argumeﬁt that one of the
treatments is likelv to be more effective than the.other in improving the
understanding of science is lacking in the paper. The rational links

between the dependent and independent variables are simply not there.

While the sample was well des. ..ed, the paper ghould have included
the number of students who were inwolved inm rhe study and'pfavidad a more
explicit explanation as to why the ~trition rate was as highras 50
percent. Also, it is disconcerting when researchers do not include
standard deviations in tables that have means and F-values. The zgnélu=
siaﬁs seemed—rather unwarranted, The authors concluded that "...the
average college freshman or gaphbmore taking his first physics class .
apparéntly fequifegAa structured -experience..." on the basis of a 1.5

£

difference on adjusted means on one subscale when three other subscales

.showed no significant difference. An alternative hypothesis would be

that the unstructured approach to laboratory work was equally as effec=
tive as the structured approach-since three of the four subscales showed

no significant differences.

‘ 35 -
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teg. Future research might well take two
directions. First, it would be useful to have reports of systematic
observational studies which describe what goes on in laboratories under
the aegis of laboratory teaching. These should he designed to doscribe
the transactions which occur in laboratories in order that specific
variables can be identified for future research. But such studies should
also deal with the contextual, social and political attributes of teach-

ing. With such knowledge, one can then more appropriately design compara-

V.'J

tive studies based on specific variables rather than global treatments.

‘D“

Developmental research also needs to be done to provide a eDneepEual asis

- for what is done in laboratories, based on the work of eminent psycho-
. , ] - , .
logists such as Piaget, Bryner and Gagne. With a basis formed by such
activity, then eomparative studies such as the one just reviewed can take

a more refined focus and contribute to a more effective conceptual base.
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The purpose of Sunal's study was to ''analyze the davalapmenééﬁnd

use of a model for evhluating student outcomes involving a school-

associated planetarium'' (p. 345).

Rationale

The rationale for this study was to identify 'what is known through

research as to:the actual role of the school and college-associated

planetarium in education' (p. 345).

A model was developed for defining the sch@alﬁasséciated planetarium, ’
including its perceived role in educacicni- The procedure involved using
the model to aéalyze past research studies including planetarium studies
and test data, categorization of test instruments, analysis of test data,

and evaluation of results,

Nine out of a total of 16 studies concerning the planetarium were
isolated as possibly providing information féiateﬂ to analysis of the
model presented. *The selected studies involved more thgn 4000 students
from grade two through university freshman. The type of planetarium and

aumber of visits also varied between studies.

The analysis of the data involved identical computer statistical
analysis and significance levels of student data as performed in the

57
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arieioal rese b oreport, The differonce involved analvsis on guoestion

This resulted in four independenf sets of data relating to the clemen-

tary level, three at the secondary level, aand two at the collepge level.

The studies inv. Lved single and multiple classroom and planetarium
exper i ety of comparisons. The goal areas analyzed

gnitive levels and four process skills.

Research so far does not support the belief that a single planetarium

lesson produced better results, in any goal area, than a single classroom

lesson coverimg the same objectives.

Classroom instructional units involving one to eight planetarium
lessons as compared to units with no planetarium involvement showed no
significant difference at the elementary levels and mixed results at

the secondary and college levels. o
1

e

Practices réported which produced better results than typical one-

visit usage were orientation sessions gi iven before planetarium visits,

use of the planetarium for remedial lessons, coordinated and combined
t

w

arium classroom instructional units, and visits scheduled late in

[y}

the classroom unit. However, gains affected by the planetarium exper-

ience were found not to be influenced by IQ, reading or mathematics
1

ability of the student, sex of the student; or preplanetarium and follow-

Interpretations

Rese arch in planetarium .education ‘has tended to be specific, deal-~

ing_ ith few aspects of what- planetarium educators define as goa als. In

—
=-
[n]

the years ahaad planetarium education must’ become a re systema-

tized process thh objectives batter stated in terms of concrete,

\‘*'Jl

observable, and trainable beh3v1ors and should include the™establishment
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has been in establishing new generalizations.
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This study can be summari "confusing." The author
purports to use a ''model," yet he never defines what the model is. The
author submits a classification chart for goal areas of the model without
ever stating the model. One questions whether this article is really an
anilysis of research or simply a Summary of previous surveys. Many

=]
questions can be asked about this article including:

1. What was the basis used for the selection of the model?

2. What specific procedure was used for using the model to
analyke past research studies? (p. 346)

3. Why did the author cover grades two through college? (p. 346)

4. What statistical analysis was used and why wasn't the level
of significance reported? (p. 347)

5. Why did the author use subgréup data when the original researchers
used total score. data for each student? (p. 347)

6. Why did the author use fifteen variables? (p. 347)

In c%nﬁlusion, Sunal states five implications derived from the "oper-
-dtional school planetarium model," which may be the best part of this
article. Unfortunately the implications gannég be traced directly to

any parts of.the study.
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D@fgrhv Gabel. Investigations in Science Education, 5{4): 19-
22, 1979,
A4 by
Terence Mills
Oklahoma State University e
—

The major pufpos%?pf the study Lﬂdéf‘;z?iew was to detérm;n; the
opininns of students CGnEEEﬂlﬂg their ISCS classrooms and teachers
where the schools interchanged 1SCS Levels I and II within the junior
high school grades. Information was gathereé to determine if differ-
ences in student opinicn existed between (1) seventh and eighth-grade
qtudEﬁts using Level I materla;§ (2) eighth and ninth-grade students
using Level II materials, and (3) eighth-grade students using Level T
and~eighth-grade students using Level 11. An additiohal objective was

to obtain a general assessment of student opinions concerning their

I5C5 classroom. ;

Questions asked and information requested in the critique follow

as does rationale and data which clarify the strengths and weaknesses

af'cﬁﬁkiiiii%n and outcome of the study.
: &

1. Were students randomly selected from all school systems using
.ISCS in the manner deseribed in the article or were students

gelected from one state or from vne loeal school district?

The 1,967 subjects were students from four school dis-
tricts. The population was not a random gample drawn from
the 1,967 students. The wording "L, i'sample of 1,967
Junior High School students in 75 sections of 1SCS science"
is misleading.’ The term "population" rather than 'sample"

would be a better choice.

L]
T

Are Efli?“* in urban, suburban, and rural environments repre-

gented?

[ g .
. ULJ



O

ERIC

Aruitoxt provided by Eic:

One urhan and three rural communities in northeastarn

homa were represented. The majority of the subjects were from

v

the urban district, with 178 or ¢ parvcent of the total population

ural communities. Urban and rural student
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responses were compared but not part of the study.

Reliability coe’ficients for the 20 assessment items (Your
Student's Role, 1973) were not available and none were calculated. =
The fact that the students' perceptions were obtained at*! ffer-
ént times, dates, grade levels, communities, and schools Ey
different teachers of a large number of different students in a
sels-paced curriculum made a quantitative measure of reliabili
desirable but difficult to establish. In this case validity was’
considered more important than reliability as it is poss ible for
a test to be sufficiently valid for practical purposes without
being very reliable (Guilford, 1956). Content and face validity
were determined by trained ISCS personnel. Validity was also
inferred from the fact that those who developed the objectives
and materials for the ISCS curriculum accepted and published the
assessment instrument for use in ISCS classrooms. It was under-—

stood that a reliability coefficient of .95 for each of the 20

items would have enhanced the survey.

VL'u

of cach group and how siudents

Information on the u:ﬁglg sizs 2|

were clustered under teachers was not reported.

Sample size of each group was available upon request as was
noted at the bottom of page 321, i.e., "*Summaries of actual and

cpected student responses to the questions are available upon

ex
request." ' Sample size was as follows:
. N :
Seventh Grade = Level I 472
Eighth Grade - Level I 568
Eighth Grade = Level II 491 - -
Ninth Grade - Level IT’ 436
64
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ences of 0.2 on the §-point scale produces statistical

stgnificince.' (Gabel)

No statistical comparison of means were made in this
study! The Ghi!'quafe one-sample test was used to determine

ignificant difference existed in the pro-
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f responses to each of the items when grade or ISCS
only a

*portion

j\
]

level va

fl ed. Mean response to items were presentad o
means. Co mpar1§§p3§ “Sther than a "generally favora.l!e response
to the ISCS curriculum materials and classroom teachers,' were
not made by the authors. It was suggested that the positive

mean response by group implied support for ISCS materi ials used

6. Was a control group used for comparigon?

\ Fourteen of the 19 teachers cooperating in the survey

also taught other junior high school science courses. D:

using the same assesss
"ISCS studen

ts
(Mills and Eubanl

the ISCS5 and non=ISCS mean EESpDﬁSE§;§E Table I. For all posi-
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ccept 6 and 10, the I5CS student means
e S student means. The lows means for
the negatively stated item (1, 13 and 15) indicate a more pc

(8]
°S students on Items 1 and 15. A signifi-

cant difference in I
occurred in 13 of the 20 items.
65
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1. ts students
3 views. . p 2.98 ) 1.5716 3.01 i.0u58 JuLlow
2, te be inter- |
. 4.08 1.8249 3.74 1.7591 125.03%
3. My teacher cares Aéthéf‘i
learn. 3.95 | 1.8065 3.59 1.7305 63.36%
4, I am interested in the subject]
matter in this class. 3.32 | 1.6721 3.23 1.6489 3.71
5. 1 enjoy the activities in
this course. 3.42 | 1.6905 3.28. 1.6528 14.97%
6. I believe this course chal-
lenges me mentallv, . 3.56¢ | 1.7177 3.56 1.7188 0.38
7. Our teacher enco .rzge€s us to
express our apinion - 3.51 1.7007. 3.44 1.6860 7.44
8. Our teacher seems Lo accept )
new ideas 'and viewpoints. 3.54 | 1.7048 3.37 1.6669 15,54%
9. We are encouraged to ask
questions. ‘ 3.76 1.7615 3.68 1.7410 5.10
- 10, The course is worthwhile. 3.47 1.7075 3.48 1.7052 3.09
11. The coutrse is enjoyable most A
‘of the time, * . 3.46%] 1.6977 3.20 1.6425 27.46
12. When the teacher Ealks.a the
class, I listen. 3.48 | 1.6801 3.23 1.6243 24 ,47%
13. My teacher gets most of his
opinions about me from my : ,
answers to his test questions. | 2.36 1.5446 2.85 1.5313 11.89%*
14, Our teacher lets us make some i
decisions about how the class
will be run. . V] 2.47 1.4665 2.37 1.4123 11.37%
15. My teacher makes me feel : , )
stupid when I make amistake, 2.47 1.4878 2,51 1.4734 17.90%
16, Equipment and supplies are )
easy to get when I need them. 3.87 1.7880- 3.61 1.7233 32,09+
17. Cur teacher likes to learn. 3.72 1.7401 3.50 1.6893 36.68%
18. We are encouraged to solve _
problems. 3,97 | 1.7963 3.92 1.7909 3.32
19. I know where the safety .
© equipment is-located. 3.5  1.7327 3.27 1.6792 16.14%*
20. 1 feel that the equipment '
and supplies belong to the
teacher and the students ‘ ]
equally. . 3.65 1.7622 |. 3.55 1.7379 9,20 .
b3 o o _ aig%
%X~ values > 9.49 indicate differences in responsé:frequencies which are

significant at the 0,05 level or greater (Dg =4 in all cases).
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Item number 14 was an exception in that at the request of
the participating teachers, student responses by teacher were
tabulated. The low mean response was consistent for all sections

of both ISCS and non-15CS classrcoms,

A number of compromises were made in an-aﬁtempt to gather data
from as large a population as possible. Recognizing the limitations
of such a study, the aﬁthors made no attempt to generalize to Dthe£
populations. The information was of value to pafzizipaﬁing school
personnel making curriculum decisions. It is hoped that the additional
information in this reply td the analysis will make the study of

greater value to curriculum decision makers.



