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NOTES

f from the Editor

-

[3

Analyses o{ research reports are grouped into three clusters in this

' 4 .

issué of ISE, plus three additional analyses. The first cluster, METHODS

AND MATERIALS,, contains three studies. The second cluster, DEVELOPMENT OF

" -~

OBSERVATIONAL SKILLS IN CHILDREN, conitains three studies conducted by the

. s

same pair of investigators and analyzed by one reviewer. The third cluster,

SCIENCE PROCESSES, contains two studies. Individual studies focus on
formative evaluation, concept learning, and the effects of a teaching
experience on the attitudes of\Q{eservice teachers.

Publishable responses to the analyses and to the grouping of studies

are encouraged.

-~

Stanley L. Helgeson
£ . Editor

' ’ , Patricia E. Blosser (- \
" ’ Associate Editor
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: Wideen, Marvin, "Comparison of StudentsOuteomes for'Science--A Process
Approach and Tradl'lonal Science Teachine for Tnlrd Fourthj Illth N
and Sixth Grade Classe A Pxoduct.lv1¢uatlon Journal of Research ’

- ingScience Teaching, 17(1) 31-39, 1975, . ' L

Dascrlptors——%XcadLmlc ALHvacucnt' *Curriculum Evaluatlon #
"YElementary School Science? Elementary pduuatlod "Process .
Education; *Program Evaluatien; Science Educatiom; Science

. T ' , Course Improvement Project; *Studenﬁ\AttitUdes

. ® . “ . .

N ' . » ¢ 4 ¢ % .

. ! Expanded Abstféct and Ana1y51s Prepared Especially f;& I S.E. by David P,
‘ Butts The Unlver51ty-of Georgia. . . .

™ .

5 . N N »

- _ Purpose | . ) - \

~ \ . .
P . s . . J ” 3 N . kY .
L . -
. ' . a . -
( .

The purpose’ of this study Wwas to document the effectiveness of:§giencel—

A Proqpss Approach 'in contrast’ w1th "traditional science" ;eaching o .

Effectlveneqs was defined as 1nclud1ng outcome variables of k\awiedge

process skills, 1nterests, attitudes, and studeﬁts view of the classroom, .
SR

It _addition to the currlculum 'student characterist1CS of 1nte111gence:ﬁk

o i&;;:‘zx and grade lavel were also thought-to be related to pe%formance R
on the

’ ®

come e - ‘ : ‘
outcom Vvariables. M e

' L) b ¢ . “
< . '

Rationale . - ) . ’ - '. .

a . ( b . . - . , ' °
) : . g a. A
Results of previous resegrch suggest that outcome measure of science .

A
instruction have not been bon51stenbly found to be relafed to the curric-

,ulum. The 1mp11cd contextual model-is that summative jevaluation’ should
9

be done to show how student knowledge and attitude qutcomes are relad‘d

’

to the content of instruction, -~

- . /.

)

Research Design and Procedqﬁg . .7 ' d
= . _

- .. ’

Using a non- equlvalcnt control group dc51g 531 stuugnts from grades™3*
“to 5 in two rural schogl dlstrlctq were pre-~ and posttested on sik
measures related to achlovement and attitude, .The experlmcntdl classes .

had instruction basgd on SQJCnCC——A Process® Approach for an- unspecified

time per‘wcck and for an undeolgnatcd number of weeks., The control group

<

. N . [ad] - ' PN
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study are given,

.
N~ , . .. N

received "traditional instruction'" for a similar uynspecified, time per

_week for an upknown duration, Reliability of instruments aré reporteds

No estimates f the validity of the measures for the variables of this

,

2,

Findings . v ) . O
o “ &

Students in rural South Dakota (third to sixth grade)awho had the eﬁgeri—
mental treatment showaed a greater growth in science knowledge * No
dlfferenees in 1nterest in science were found related to achievement and
no d}fferences in the stude%ts perception of the classroom were found

-‘
when compared with similar groups in - traditional" CI?sses,

. .

e

Interpretation . - ' /

]
- v

Interpretations a%e focused on discussing how similarity in performance

on the outcome measures.max be indicative of the fact that they are

measuring different variables than those as originally expected. Uncon-

trolled factors in the school context are also suggested.as possibly

influencing the results, . -

i( (
_ " ABSTRACTOR'S ANALYSIS'- :

- - M - P
r

_— S :
In his introduction, the author identifies that Preyious studies have

) . .
examined several variables which may be predictors of achievement: socio-

economic background, age, curriculup, reading readiness gender, He also

noted that speelflc student variables of creativity, 1nterest and reading

LS
readiness may also be 1nf1uenc1ng and influenced by the studtnts learnlng.

What is missing from this study is an explicit framework on which to hang

-

the previous research or the questions of this study The inferred frame-. .

work is ¢

’

ACHIEVEMENT

i

. CURRTCULA

ATTITUDE "

‘e



$ 'Y ¢

[ e R
By the end of the study, recognition is gigen to the fact that "curric-
«  ulum" is likely too global a variable and should include at least a
v | I

' recognition that the school, the teacher, and the class sociology are

ke&y factors in predicting either achievement or attitude,

. - : : ACHIEVEMENT <
. CURRICULA
TEAEHER . . o - - .-
CLASS SOCIOLOGY ATTITUDE o
. * ' \A_“ ‘ ‘
= ,‘ - . [ H v
In a‘valid study, one has confidence Eﬁét the relationships described

- v a . .
in the conclusions are indeed presept. In this study, experimental and

% control groups are identified. The extent %o which thesépwere different
or the validity of their difference is omitted. In the absence of infor-
mation about what specifically was done to whom, EEEE’\the limitations
) . with which thg conclusions can be believed gfe enormous. If this’ study
- is intended to provide the }cadengith a summative yiew of how program
. A gompares with program B, the very globalness pof the treatment leaves
the results’so tentative that they are extremely limited 'in their useful-
ness, An alternatlve and stronger design as oné that wauld have documented

specific changes in achievement. for 1dent1f1ed obJectlves after an, expli-

citly descgibed treatment, =~

I3
¢ .

In the absence of explicit objectives for either treatmeat or control, why

one would expect differences in the range of outcome variables is omitted

¢

. from the manuscript.. However, the clarity of the written report is-
PR '
. refreshing. »

”,
. % -
- .

+ In studies where inStruction is being evalueﬁed the changes instruction

is expected to produce under explicitly described c1rcumstpnces and with

what kinds of students must be 1nc1udea’ The omission~f ealh of these
three déscrlptors seems to be amply 1llustrated in the literature.

- Further studies would provide much more meaningful data ang\BE\Wore use-
¥ .

—
L)

ful ¢to decision-makezgzif they .

'3 . . ’ ’

.
»

. ) 1) described the specific outcomes of the instructional program

which are
;- ! S se ’ ’ o /Fl

s -
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ondit'ions with three identified variables
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Nclson,‘Besq J. -and-Arthur L., Vbitc "Nevelopment of a Pnth—nqn]v91q \ode
Relatirg Elementary Teacher Variobles and Science Teaching Practices.,"
« Journal of Research in §C1nnc0 e “Teaching, 12(4): 379-384,.1975.
. Dtscrlptors——ldutnt1onal Rescarchy Elementary Dducation: *Flementary
* * School Science: *Instructional Innovation: *Instruction: Science -

‘ : N Education; *Stqtistica]'Survoys; “Statistical Analysis; Teaching
Methods ; .
. . . .
. Expanded Abstract and Analvsis Preparod Especially for I.S,E. by Frances
Iawrenz. ) . o e -
- .
> N N .

Purpose ‘ ' . “

] , . 1 ’ ' . ' -~
. The purpose of this article was to examine the relationship between e}e— ‘
) ’mentary science teacher var}ables and sctence teaching practices. The
investigation préceédod in throeusteps. First the authors identifiéa
the.relatioﬂships, then they hvpothgsized a model to descrfbe and explain

them and, finalf}, they tested the, nodel. . N

\ b ‘ \ o .
. - /

o xhe data employed in the’study were from the elementary teacher segment

of the data from_a national survey of science teaching practices conducted
. by the Faculty of Science and Hathematlcs Education in cooperatlon with -
the Scicnce HathematiQ§ qnd an1ronmeﬁta1 Education ERIC Clearinghouse

at the Ohio State Unlver51qy. : .

Rationa]e ,\g B \

_ : S \
The article provides no discussion of the theoretical basis for the .
investigation although the underlving assumptlons must have been that

’

_there were indeecd  relationships between sc1ence teacher varlableq and
teaching practices and that a path médel analysis of teacher question-
naire data was a good vehicle for examining these.relationships., Also.

. ' implicit in the study was the‘FBpe that t%e formulatior of a model tf the

Telqtionsﬁips would have some value, i.e., that it would contribute to

a more accurate conceptualization of the interaction between teachers
R .

and teaching. \ ~ . ) .

. /. . . ‘
o . e b C . . -
[ERJ!: . ’ .o &= .a s

s ‘
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Research Design and 'Procedure

.the public elementary) schools in the Mideast, Now.Englbnd, and Southwest

¥ . .
regions of the United States during the 1970-71 school year., From_ these,

1, 444 schools responded and usable data were roceived from 880. Because-
init1a1 analyses indicated’no difference between the three sampled regions,
teacher questionnaire data from one region, tig:Mldeast werc serected

for this- investigatlon. Through factor analysis, ‘the 72 teacher question-

s nalre items that discriminnted among respondents -were reduced to eight
T

factorié> Factor 1, the Availability of Supply and Equipment Budget;

}hactoﬁ. s

- ment. Projects; Factor 4; Time Allotment for(Sc1ence, Factor 5; Use of

Teaching hxperience' Fac;or 3, Usp of Science Course Improve-

- - Y
Alternatives to Standard Instructional Programs; Factor 6, Use of Audio-
visual Aids; Factor 7, Science Teaching Kn iedge' Factor 8, Science

Inservice Participation. These eight factqrs were then used as the

’

a ’

. variables for forming a path analysis model, - ,
A total of eight models were co structed l‘The first was built usinguthe
intra factor correlations from the factor ana1y81s for the Wideast region’. «
This initial model graphically presented the eight factors with lines
"TW joining those w1th correiations'Signiﬁjkant at p < .05. Causal direction
was hypothds' and arrows indicating this were included in the diagram.
For example, 1T+was hypothesized that Facto; 1 (the availability of
-

supplies” and equipment budget) caused Factor 8 (Science Inserv1ce Par€ici-

pation) SO an ar;ow was drawn ffom Factor 1 tg -Factor 8,

Once the causal dircction of the relationship between‘factors had been ,
hypothesized the formulation of a path analyses model using path,tegres-
sion coefficiints was possible. These path regression cbefficients were
determined following Blalock's equdtion and represented the effects of

one variable on another-with the effects of the other variables held . .
constantf 'iho first path model was drawn using regression coefficients '
obtained from the Mideast data. 'Thc;eight,factors were presented in a

diagramawith directed lines connecting those with significant (p <-.05)
- . . . . )
s

K3

-
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Aruitoxt provided by Eic:
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- . €

[
regression coefficients. Two more models were then constructed~ one s

-

! using the data for the Vew England ‘region and one using the data for the

Southwest region. Finally, to tesR the reliability of the method .of

« model developmont four more models were constructed by d1v1d1ng the

- data in the Mideast region in half, by two methods and formlng A model
" for each. The two methods of splitting were odd 4nd even numbered cases,

* and every other pair .of cdses, ) -

~

” . : \ . .
Findings ' . /
. T T g

= Because each of the.seven path analysis models showe@ somewhat different"
relationships amonéLthe factors, it nas concluded thdt the relatipnships
between the eight factors vary for the given populat)on and that the

‘,mode1s>flpctuate with the sample. "The source of the%e differences was
explained as being due to sampling or regional differences or both.
.However, khese results are confounded and could not be separated. 1In
spite of thé differences amorng the models, they all showed a relationship
between Availability of Supply and Equipment Budget {(Ractor 1) and
Science Inservice Participation (Factor 8). 1In three of the seven path

models, Factor 1 was connected to Factor 6 (Use of AV Aids) through Factor

8 and 1n four of the models Tactor 1 was connected to Factor 3 (Use of

4

science Course Improvement Projects) through Factor 8. N
v
Interpretations - : %
. i . . . , ‘.‘
‘ t . . . J 5

The authors dbncluded that the avazlability of a budget for supp&xes and

.

equipment may have a directional erect through science 1nserv1ce$partici—
pation on the usc of science course 1mprovement projects, audiov1g§al
aids and/or alternatives to standard 1nstructionmﬁﬁprograms. In oﬁner
words, an adequate budget may ot be sufficient motivation to get teachers
' to use }nnovative teaching techniques, inservice training may a]so be%

. - ’ 3
necessa?y. ’ ) 3

R
Three implications were suggested from the results of this study.

&
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1, Elumd%tary science teachers need to have budgeted amounts for

supplies and equipment, g

2. Inservice and pteservice teacher-cducation programs available to
: . .
elementary science tcachers should acquaint them with the materials

-and help thém develop the skills necessary for good scicﬁ%e teaching,
i v

v e

i.e.: — . : *

-—

a® Use of Audiovisual Aids (Factor 6)

,

14

b. Use of Alternatiﬁp to Standard Insfructionﬁl Programs

(Factor 5) ‘ .

c. Use of Science Course~Improvement #Projects (Factor'3),

3. Inservice and preservice teacher-education programs should provide
guldance as to how teachers can influence budgeting for supplies and

equipment in their school system.

.

ABSTRACTOR'S ANALYSIS

The path analysis model utilized by Nelson and White is an finteresting

way of examining the tradjitional qhestibn of the relationship between
teacher variables and teaching practices. It Qffers soée unique possi- |
bilities, Since path analysis is an uncommon technique in science

educat ion research, it may have bgen useful if the authors had included
a discussion of the methodology involved ;nd its unique advantages for
the investigation of the teacher/teaching $e1ationship. Generally, path
analysis is a method for producing a schematic diagram of related varia-'
bles. Formulation of a model provides a specific link between an a
priori theorctical notton of causal connections and quantified estimates
of causal impact, The,method presents the same type of information pro-
v1ded by multiple regre531on or correlation technlques but with a causal
component. The advantages\bé\path ana1y51s are its graphlc nature of
presentgtion, tQ& opportunity to hypothesize causation, and the demon-
stration of mediating variables. 1Its limitations are the less than
sﬁraightfonward nature of\lhc results and the problem of hybbthesizing
causal direction. This problem is particularly acute when no time con-

straints or empirically qiis;n{ﬁZd information is available to concretely

» . N , R 4 . .
identify causation. As in this study, for example, it may be just as

* . . l -~

9 L

¥
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likely that teacher Science Inservice Participation (Factor 8) would cause

an increase in the Availability of the Supply and Equipment Budget (Factor”
1) as the other way around. \- .

.

)

While the research design is sound, there are a few instances where more
information would have been ‘hélpful. No doubt these gaps could be filled
in by reéding Nelson's thesis but it would Bh\more'convenient if they- had
been included in the article. The authors do not report how the sample
was drawn, how the data were collected or, since the data. were analyzed

by region, how many respondents were in each region. There is .no mentdion .
of a nonrespondent study nor of what might have made over half of tﬁe
collected data unusable, Also, the comparative analyses between” the
regions(are no£ describéa nor is the'method of factor analysis.

The interpretation of the results is somewhat confusing. Perhaps this is
due to the lack of any disgﬁssion leading tp the formulation of the research

plén.“ It would have been beneficial to see how the present study fit into

the general context of investigative work on tepcggm variables. Such an

in-depth analysis would also have helped to support the causal directions //

. [ ‘ * > . .
applied to the model. In this same vein it would have been instructive 4if

. the authors had-devoted some time to a discussion of the conditions in the

K

elementary science classroom. More attention to other research or a theo-

retical basis would also have helped to flesh out the conclusions and
. -

-

implications sections of the article,

| °
N -
w B

It wag difficult to understand why eight models were necessary. If_ the
regions we;g,kggyp to be the-saqe, why should a model be formed for eacQ?
Why were two sets of halves formed? Possibly the generation of several
models was an atteh}t to empirically verify the initial model., Usually,
however, in path’ analysis a theoretical model is proposed and then data
.are obtained to test thé validity of the model; the theoretical relation-
ships are quantified. 1In this study the authors seem to pay little

attention to the extent of the relationships indicated by the hodels and
concentrate instead on the number of times the relationship appéﬁfédv—x

In summary, it seems that the article provides important and relevant data

but that it is not presented in the context of previous research. Also,

~althbugh the method of analysis employed in the study offers interesting

POSsibilitiés for future research, .it is hot~described in detail.

~
+

’ row S
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Daugs, D. R. w"Influence of Multilevel Science Materials on Achievement
of Sixth Grade Students." Iournn] of Reseaxch in Science Tcacnlng,
10(2) 147-152, 1973.

. Descxlptors——fAcad mic Achievement; *Earth Science; Lducdtional
Research; Flementary School Science; *Instructional ‘Materials;
S *Media Selection; Reading Difficulty; *Reading Level; Science
Educatioﬁ "

N ’
1 - ~

Expanded Abstract and Analysis Prepared Espec1ally for I S.E. by Eugene
Chiappetta,,Unlverslty of Houstom.

<

Purpose

\\ .
The study was de51gned to 1nvesL1gate the hypothesis that students will )
make greater gains. in achievement if they receive instructional materials
at their reading level than if they receive instructional materials that

are above their reading level. To elucidate this hypothesis the following

v

questions were résearched: (1) Is there a significant difference in

achievement on criterion test 'items between classes of sixth grade stu-
, .

dents who study material -written at one level of difficulty andzdlasses

of sixth graders who study material written at fi%e levels of diffdiculty
when students are placed at their respective reading levels by an informail
reading 1nventory° and (2) T%mshawe avsignificant difference in achieve-
ment on criterion test 1tems between classes of sixth grade students who
study-material written at one level oF difficulty and classes of 51xth
grade students who study materlals wrltten at f1ve readlng fevels when.
students are placed at their respectlve reading levels by’ an 1n%Frmal

reading inventory when clagsrooms are statistically equated with respect

3

Py ’

to teacher nating? "

Rationale

-

Daugs was investigating the importance of matghing the.science test mater—'
ials to the reading level of the intended seudent. He analyzed Fryback's
work which dealt with the use of multilevel reading materials by placing
fifth grade students at one of five reading levels in SRA's "The Iarth

Atmosphere. Fryback roported no significant difference in gain between
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’ classrooms using five levels or using one level of material. At first
Daugs questloned the use of the Standardized 2 Metropolitan Reading Test
-, as a meﬂnS'oﬁ plac1ng students at their appropriate reading levels.
. However, after investigating the resylts of assigning students to their
respective readlng levels using an informal réading inventory, -Daugs
’ hyPothe51zed‘that the teacher variable was masklng the effects. of match-
. 3~ 1ing text mater¢a1 to stﬁdent reading level., Daugs reasoned that in the
classrooms where all students were exposed to the same reading level

. materlals the Yeacher ass1sted students who were disadvantaged by the

" materials above theéir level.Q ’
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Research Design and Procedure .)

- o ’ <

Fifteen classrooms of s1xth grade studegts part1c1pated in the study.
Eight classrooms were ass1gned to the experlmental treatment ﬂ31ng multi-
level materials and seven classrooms were assigned to a control group
using one level of material. A total of, 368 pupils participated in the
stuay. The pupils were assigned to reaéiné levels using an informal
reading level inventory based on tne*gplence materlals actually used in
, their classrooms (SRA's "The Earth'.s Atmosphere™). ?ne Metropolitan

Reading Test was used to equate the two’treatment groups on general rQad—

ing ability.

. . - .
- ,
- ,

The experinmental design was a pretest-posttest control group design

‘described by Campbell and Stanley. The desigﬁ is designated: -

-~

Where‘R1 and X repredent the eight sixth grade classrooms using the SRA

science reading materials written at five levels of difficuylty.

R2 represents the seven sixth grade classrooms using science rcading

materials written at one reading level.: The Hetropolitan Reading Test

v
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A“~\was used as a measure of general reading ab¢11ty add the qcoro:\zroh\\\\ ' >¢'
t .

this test were/used/;o equate the two treatment group9.< o
/ . * - .

The Cloze readability procedure was employed as the criterion test for

. . . : i o

the pretest and posttest measures. The Clgze procedure is generally g /
used to measure reading comprehens:%n and can be used to assess sthect : :
mattey achlevement as was the case in the present study, W1th the

— oA
Lloze procedure every flfth or seventh word 13 deleted from textual.

§ T

mater1a1 and the stu?ent is expected to fill. \n the missing word tbﬁE"f

emonstrating his kmowledge' of the material. .i \ R

»

£ ‘ \ *
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. The teacﬂers"ability to manage readimg instruction was Believed to be a ]

o

of the reading program. For

., / /variable contributing to the effectivenes

this reason, the teachers were rated on criterid in 13 subcategorles as . ) .
to thelr effectlvenes&,ln managing the treatment readlng programg. The . L
,  ratings wére made by an obseérver visiting the classrooms during the

sc1@ﬁ)e reading instruction. The mean teacher raﬁgng scores were used
,Fo equate the classrooms sLatistically”by means of the anal?eis of covar-- ~ ,°

/ . N . .
iizce procedure, with teacher ratipg as the covariate.

-~
’
.

R S . . _ . .
t . : ‘ -
Findings :
Analysis.of variance procedures, revealed no significant difference between
Al 0
experimental and control groups on either the subtest gains or on total
gafn scores. There wds a significant difference;between teacher manage- -
. e . .
ment ratings of the experimental and the control groups. The teachers o
-, in the experimental treatment who managed five levels of reading material .
received the lowest ratings.
13
Interpretations .
A
¢
The results of this study indicate tiat matching pupils' reading levels .
by employing five levels of science textual materials is no mere effec- .
. ' RS
» ! ] " .
tive than using one reading level. This result confirms.earlier resgarch
. * . 3 "
Q - ' v . - ' - "
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\ . o
findings.. Anorheriii;ult of the study was that the teachers who. employed
the multilevel readln;\program were rg}ed lower on their ability to
manage this instructional procedure than the teachers who employed a
single level reading program. ‘However, the apparent variggion in teacher -~

effectiveness had no effect on the treatment. .
{ ]

\- -

b

ABSTRACTOR'S ANALYSIS

-

N !
Upon reviewing the present study one is taken back by the fact that the
multilevel approach to science 1nstruct10n was no more effective th the ~
single reading 1eve1 approach. 1Initially one would expect the research

to substantiate the utility of the multilevel approach. This expectation
is bu%lt upon several factors. First{ on intuitive grounds the'mgltilevel
apprtach appears superior to the single level approach. Second, the pre-
sent 'study 1s a refinement and an extention of a previous study performed
by Daugs f&h other researéhers;éited by Daugs. Thrrd,rthe experimental
pretestiposttfest research quign is a good des}gn and employed well by ‘

Daugs. Given thé above, why was there not & significant difference. in

\
the treatments?

\ -
o 9 . ’ Yy,
There are at least two'possible reasons for treatments producing similar -

»

results. The first has to do with the duration of the treatments, The
research report does not indicate how 1ong the students participated in
the readipg 1nstruct10q. If the readin%‘instruction was relatively

short in duration, it is conceivable that the enhancing effects of the
multilevel agproaeh would not be demonstrated. If, however,kthe reading
instruction for both treatments was long in duration, say several monthd_-
for several hours each week, then the advantage of the multilevel treat-
ment might bg evidepced. )
Another’reason why the multilevel treatment did not- live up to expecta-
tion might be that many other non-reading activities were contributing
to, the achieyement displayed by both groups. Presumably there were '
laboratory activities associated with the SRA science reading iessons
which benefitted both groups. There weye probably classroom discussions

- .
Y
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- related tQ“the scicnce activities. that pupils-in both groups’ participatdd

2.

in. 1In addition, there occur numerous activities in schoel,

outside of lamguape arts clasdes, which pertain fo language arts that

inside of/

would influencg the type of acHievément measured by the Cloze procedure.

/}knce, if' other activities were domlnant to the science readlng exper- ,

iences, the effects of the multilevel approach would be masked.

.
.o H o4
. R

N
B

The present line of research should be continued. It is important to

the profe551on to better understand the Kglatlonshlp between readlng

materials and sclence<ach1evement Subsequent studles should employ a

readlng treatment that is long id duratlon and that is dominant to other

activities that might impart similar knowledge. In this manner the true

effects of the reading treatment(s) can be’ascerta#ned.
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. Baf} aldi, iamo“ P.,«and Maureen A. Diet/ "The Performance of Children
on Visual Observation and Lomnarison Tasks." Science Rducation, 59

S(@2): 199 205, 1975, ) . .
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Expanded Abstract and Analysisg?repared Especially for 1.S.E. by William
S: La Shier, Jr., ¢Jniversity, of Kansas. S

‘.
‘v

-

;The following questions were investigated in this study} I -

v . ' 9 ’ - S, " B |
1. Does the use of different types of visual stimuli (solid objects, }
’ |

photograahs of the obJectE, and drawings of the objects) result

J in different observatlon and comparison task scares among groups

[y

representing the same or different grade 1evels7 N . '
2. Are there differences betwéen the mean scores of boys and girls

—&_—-ﬂ
on each of the four,observation and comparison task afeas of

-

color, size;?form and form-detail? .

i i - -

Rationale . \ i . C ) *
4 - a S
- The development of 6bservatlon and comparison skills was cited as awmajor
objective bf many of the. elementary science programs. These skills require
that students collect information about the physical attributes of an

object and recognize similarities and differences among thes@ attributes

chiefly through the sense of sight. -

'
> » N }\

Research by Stevenson and McBee (1) indicated that young chiIdren discrim-' .

‘inated. size more efficiéntly when using #hree-dimensional objects .than whén h
13 <

presented w1th.pattern or slightly raised objects. »bornbush and\Winnick

(2) found that young children learned to discriminate.between two s

cubc and parallelopiped faster than between a square and 1ectang]e. .These

and related studies suggested that the performance of children on, Lasks of

.

, observing and comparing when presented with ¥ soli object may\dyffcr from

. .
[ , v
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that demqnstyated when they are presented with a two-dimensioMal repre-
J
sentation of: the object. Thus, the results of this study may provide the

seience educdtor with digection in the choice and nature of instructional

» {

materials used to teach process skills. - .
t ’ 1
;. A
: Cd ' .
’ ». N -
Research Design and Procedure .
3 » ;. * 6 ) ’ N
T b Y

Three treatment g;oups of  élementary school. students were formed -tSirespond .

to a set of 14 visyal observation ang comparison tasks which Were aannis-

» tered orally Two solid, objects, a cube and a cylinder, served as a visual

stimulus for the first treatment group “as 1t responded to the 14 tasks, .°
The second treatment group had- photographs of the cube and a cy11nder to
refer to in responding te the questions. The th1rd treatment groyp had
drawings of the objects as their frame of reference,in responding to the
14°tasks. Three tasks focused upon the phyqical attribute of color, two
dealt w1th size, five tasks focused upon form and four tasks dealt with (’\
form-detail.® A score of 1 was assigned to each correct response to a task
and a zero toiincorrect(fesponses._ A total score and four subscores were
calculated. , ' ¢ ’ .

Two hundred forty randomly selected students from grades one, tngj)foun, and
six werg-used in this study. The subjects were from two urban elementary
schools with a racial composition of 99 percent Black and 1 percent"ﬁ%iéntai

and others. The overall measure of task reliabﬁlity, Kude;;Richardson No.

"20, yielded a value of 0.664. ¢ ‘

o
The posttest only research deedgn called for a series of two-way analyses
of variance with three;types of visual stimuli as treatm%nt§ and four grade
levels. A separate two-way ana1y51s of variance was.performed for each of
the four dependent varlables of color tasks, size tasks, form tasks, and
form-detail tasks. Post-hoc comparisons were performed to locate specific

sources of, significance indicated by the two-way analyses of variance.

<
Separate one-tay analyses of variance were used to determine if there were
any significant differences between male and female responses to cach of

the four sets of tas%s.
- o -j

18 2N
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The results-of the study indicated that there were no differences among
the three treatment gro&ps in terms of the teah number of correct resonses
to. the observation and comparison tasks_dealing'with coclor. There wére,
however,_significént differences between first graders and sixth graders
to the tasks employing coldf, with éhe older children giving more correct

.

apswers, v -

The three treatment greups (solid ebjects, photogréphs,ldféwing?% did not
differ significantly‘on the tasks employing the attribute of siz As with
the colos tasks, a slgnificant difference was noted between age levels with

i
older:childven giving more correct answers.

.

-—

&hﬂﬁn treatmg&\ groups differed significantly on the tasks employlng

the attribute of form. Post-hoc comparisors of treatment effects indi-

cated that the use of solid objects or photographs resulted in grore-correct
<; signifi-

student responses thgn the same tasks -employing drawings.\:fgai1
cant differences were noted between age levels with six éraders making more
correct responses on the form tasks than the first, second, and fourth
gra&ersQ to

. \ o . N

The three*treatment groups differed significantly on the tasks‘emplaying

, iy .7 . y ) \ ,
/form—defall. Children made more correct responses on the form-detail task .

™= yhen viewing the bhotographs in contrast to'viéwing the drawing of the

objects. Sigﬁ&ficant differences were noted among the grade levels with

sixth graders making more correct responses than first, second, and fourth

Araders. ‘ ‘

4

’ When the mean number of correct answers of males and females were contrasted

for each of the four sets of tasks, only one significant difference was

noted females made more correct responses on the color tasks than did the

males ¢ .
-‘/ AY - . -
. .
~ ”~
7 Cd
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ﬁl_/;?;? implication is that males in the elementary school may have to be
L]

t

¢

’

Intcgpretations ' L “

The mean scores were higher on tasks which focused on the attribute of
form when children obscrved and compared either the solid objects or the
" photographs of Lhe objectsy In comparison to children using drawings as
- the stimuli. Post-hoc comparisons of treatment effects indicated, that
Ich{ldren made more correct responses on the form—détail tasks when view- ¢
iné the photographs than when lhey viewed the drawings of the objects.

Mean scores on color or size tasks were not significantly different amon%> .
~

the three-treatment groups. ™ - .

e -

The older the children, the more sﬁcceésful they were in performing the

-

tasks. The femhles' surpassed the males on the tasks related to color.

provided with additional experiences with color observation and compgri- Y.

.

~son FTasks. . P

. ~ . - . -~

- *
The implication offthe-study focuses on the need for careful selection of
appropriate teaching material and method with cSnsiderétion given to the
age and sex of the learner as well as thd color, size,.form and form detéil

among the instructional materials. . : . .

\ -

ABSTRACTOR'S ANALYSIS b
U

/ | } R
This study is related to two other s;udiesL Dietz and’Barufaldi (1975) ‘and

Barufaldi iand Dietz (1975b), which are both critiqued in the presemt ISE
\

volume. In the first .study, Dietz and Barufaldi (31975) studied theW§lfect

of presenting novel vs. ordinary objects on student observatfon skill.

s - .

of comparing two objects vs. presenting one object at a time. The final

The observation skills of youngsters*wéye also tésted under the conditions
~ -

activity required students to recognize both similarities and differences

of objects with the objectiy€ df determining. whether similarities were men- ,

tiomed more than were. différences.

‘The Bdrufaldi and Dietz (1975 _study in:;;:;;ZQed the differential effect

of using either- solid objeccts or two-dimensional representations of Sbjdétsg
’ , & - - Nt

v
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on the subsequent performance of youagsters on visual observation and - - \

. ~
~

comparison tasks. These two prev1ous studiessboth used baslcally the - C

. . \ : .

- 11

same sample pépulation of youngsters sclected from ong elementary school. 4§?‘ ] , -
<
' . ¢ ~ Y r CE .
The present study concisely outlined the*effects of different types of
visual stimuli on the performance of children on visual observation and
comparison tasks. The article would have beén clifrer;/noweSer, if a table - ‘
of mean scores by grade level had been included " '
N "
. £

The authors spoke of the educational implications of the study but pro- .
vided only a few concrete suggestionskfor teachers such as the need to '

/
provide males in the elementary' grades with additional experience with
— .

color observation and 3compa’rsison tasks. ?
f . 5 N . A3
In a recent descriptive article, Thier (1976) described alternative ’ T ‘ .

approaches f6r developing visual perception skills through the use gf

selected science experiences. Marléne Fhler, an elementary school learning
' . .
disabllltg teacher, provided some _suggestions to enable a student to over- -

come visual perception problcms through involvement in scLence activities

in many of the new curricula. She also pointed out that the skills needed 7ox

N \ . o N |
to work with SCIS Mr. O, for example, are r ted t? read1ng To read i

'Y

successfully, a child must be able to d1scr1%g?ate between words that are’

similar and words that are d1fferent along with other related skills,’
. S .

.
hd «
“>
NI -

Another instructional approach would be to'directly tedach for visual per- -
& M
ception. Ritz:and Raven (1970) 1nvestigated the impact of science ’

- v

instruction And direct instructlon in visual perception on the,subsequent

readjrig readiness) of kindergarten children. In their study, three groups
. >

dents were used to ipvestigate whether AAAS Science -

A Process Approach or instruction in‘a portion of perceptual training
program wouldeenhance the ;eading readiness attainment of the students,
The third group of youngstgf% received instructioch in both the nAAS and
the Frostig materfal None of:.the three treatments produced-significant

a
¢

differences and the researchers concluded that science and/or visual
.perceptual training can be included in kindergarten progrnms without
impairing the reading readiness of the youngsters. .
L " . A
. !

¢
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The rciuctance of Barufaldi and Dietz, in the present study, to genexal— ,: %
ﬂee the ﬁindlngs to other groups was Justlfied because the sample pogulatlon
was ‘composed of 99 percent Black students from a neighborhood in which 56

3 percent of the contacted families reported incomes of less than $5,000 per . o
§eaf.\'The,socibeconoﬁic status of the students may have influenced their
performance on the various visual tasks, Lowery and Aa}eﬁ (1970) examined
th performance of upper, middle, and lower socloeconomic groups of g}rst
graders on .35 ;asks of resemblancé sorting. This term meant grouping
togefher two objects because they are‘'similar in some way, ‘The nonverbal ; '
tést booklet -consisted of drawings'and figures. The findinés indicated

that low socioeconomlc group scored, significantly lower on the sorting

tasks than the othér' two groups Also, a hierarchial sequence of dlffl—

. “

culty for- the sorting task was evidenced. . ‘ . K

: N s
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Expanded "Abstract and Analysis Prepared Especially for I.S,E. by William

S. LaShier, Jr., University of Kansas.
® .

Purpose . ~

The problems investigated in this study are related to the following .

three questions:

‘.
L

1. Do children demonstrate greater skill in observing an ordinary

.object than in_observing a novel object?

2, Do children demonstrate gréater skill in observing two objects,

presented one at a time, than in comparlng éhe two objects? \

* 3. Do children demonstrate greater skill in recognizing differ-

Pences betwéen objects than in recognlzlng similarities in ’ -

g

< .
obJects . '

. ‘ - *
. A .

Research Design and Procedures

. - ‘ ¢

Thisgposttest only research design was used, with 66 randomly selected

students in grades one tlirough six from one school in an eastern city, C .
The students apparently were from low dincome families., Eleven first

grade students‘responded to four tasks presented En an interview situa-’

tion, Thls same procedure was followed using an equal number of studengs

T.

~

at grades two through six. The interview data were-recorded by a

cassette tape‘recorder and later analyzed. ' :

In Task 1, the student was handed either a cube ot a ball and asked
questions to elicit observational statementc ™ Task 2; either a

gyroscope or kaleidoscope was handeéd to the student and observational
. : ¢

-
23 Y
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st3tements were again asked for, In Task 3, the student w3s handed .
the two objects previously presented hnq wa§’as&od, "How are they'
alike?" The final task was to ask the student, Jﬂow are these two
objects different?" The total number of correct responses were )
d?égrmined for each grade level using a prgéedure ;hi;h had been . \\\\Tﬁ\mm
mpdifie% from thgtvof The Inquiry Skills Measuresa(Nelson, 1971):

)

Findings \ .

. - ) ’ .
The students were equally skillful in making observations of an
object regardless of whether it was familiar or novel. The resdits
also indicated that children deﬁonstrateé significantly greater
skill in observing than in comparing. There was alsé a significant
difference among grade levels in the performance of children on
observati&n and comparison tasks, N
When #he student responses 65 the comparison tasks were aistinguished
as either being a.similarity or a difference response, a significant _
difference was noted which favored mére studen; statements based on

differences than those based on similarities. No significént differ-

.
ences were noted among the grade levels, ' ‘

Interpretation

"

In helping,students to develop observational skillg the .selection &

of either a novel object or a familiar object did not seem to be
cruciai at any grade levs}. The study also rebeqled th?t children”

at all grade levels-made at least, twice ,as many observations a$
comparisons., The researchers suggested that perhaps comparison skills
tasks should be’ stressed more during instructioﬁ. WVhen the stude{f
responses related to either similarities or differences, the children

used differences more often. This suggests that children should be ~

given further training in retognizing similarities in objects, partic-

ularly since similarities: are the basis for developing classifying

" skills.
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ABSTRACTOR'S ANALYSIS 1 g

Tive design of’this study was explained .well and the only limfzing fedtufe
was that the sample populatien,seemed quite narrow in terms of socio-

economic, status and geographic distribution. ‘The results of Task 3 were
quite intriguing. Why do subjects make more statements based on differ-
ences than on similarities? Could the sequence in which Lhe questions

were posed make a difference? = | ' ' . .

The present study indicated that the introduction of novel objects did
not result in the students making more observations. In a study by

Gillespie (1970) the use of ordimary.objects was recommended.

A

~

In Gillespie's study‘a group of*96 youngsters,

<
seven,

»

divided by age (five, .six,

were administered tests

ERIC

and eight years) and sex into equal groups,

of discrimination .between leaves, association of leaves with pictures of

leaves, sorting leaves into generic groups, and communication of concepts
ofr leaf structure, No sex difference or interactions were found., However,
there was a significant age effect on all tests, with older childxen having

less difficulty than did the' five .year olds. It was recommended that
children be taught to recognize the more common species of trees through

first-hand experience with leaf,material,

. starting from age eight,.

h
~
.

In another study, the concept of student curiosity about science objects
was examined. ?eterson and Lowery (1972) enobtrusively assessed the
amount of coordinated sensory—mdtor activity of 120 school chlldren (ages
5 through 13) dLrected toward an _array of science objects in a waiting
room. The resgarchers were interested in the amount of curiosity expressed
through motor activity. This cugibsity was found to be significantly
related to groups based on racial-ethnic. origins, but not to groups based
on age or sex. Black childregn expressed significantly more curiosity ‘
while waiting than did non—ﬁlack children, A s1gn1fican€»1nteraction

effect of age, sex, and racial-ethnic origins was also found. Interac—
tion effect was due’'to a rapid increase in curiosity from kindergarden to
sixth grade among Black males and a gradual decrease in curiosity among

. \ y %
non-Black males over the same time period.

¢
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* Peterson and Lowery also reported that children who exhibited greater

. o amounts of curiosity usually asked few unsolicited questions. One

wonders if in the Dietz and Barufaldi study, whether the non-significant
v T . differences in gumbef of student observation statements &hen pyesented‘
‘with either novel or ordinary objeéts might‘be a result of thé con-
straints associated with the verbal question format. Perhaps a follow- s
; up study might deal with relative amount of curiosity associated with

students observing first a novel object and then a‘familiar objept,
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- \
The problems investigated in the study were related to the following two

questions: s
1. Do the differences in visual perception of solid objects and
two-dimensional representations of the objects affect the per-

4 . - ‘- -
formance of children on visual observation and comparison tasks?
< -

2. Do the different types of two-dimensions representations (photo-
graphs "or drawings) affect the performance of children on visual

observation and comparison tasks?

~

}
Research Design and Procedures

t - N . 5

’

The posttest only research design contrasted F@e responses of three groups
of students; each group observed and compared one type 6fk6%sua1 stimulys
(solid, photograph, or drawing). That is, - one group o% students would 3
work with either a set consisting of a cone and p&ramid or the set com-
posed of a cubé’and cylinder. The second group of stdﬁeqts wouldrwork
with photographs of one of the sets of objects. The third group worked

with drawings of the séts, of objects. Each of !he three groups at each

_ of four grade levels, 1, 2, 4 and 5, consisted of 17 to 20 students. The

procedure in testing a particular group was to place one of the objects”
or representations on the desk of each subject and ask the student to

- .
respond. to ten obsecrvation tasks. The second ‘object or representation was

then introduced and the student responded to an additional ‘16 tasks
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requiring the compgrison two objects or neprescnt§ ions. A score of

‘ one was ass‘igned to v correct answetr with the individual's total score

" being the tetal number of correct respomses. The 228 children selected

for the study were from one elementdry scliool in a large eégfern city and
* »

were randomly selected from grades one, two, four and six.

\
- M N »
—~ . . »

< . . N '
.

Findings

{ [

4
¢

Comparisoh'éf group means through the computation of Bonferroni t-values
indicated that }n grddé two the students.who observed and compared the
solid oBjects scored significantly lower than did students using the photo-
graphs. 1In graée four, the groups using either-the solid objects or photo-
graphs did significantly better g4han did the group ﬁsing the drawings. 1In’
grade six, the group using the solid objects d;d significantly better than
did either the group, using\the photograph; or Ehe group using the -drawings.

1 v ‘
N . .
»

Interpretation

.

Children in gfaées foﬁr'and six were more skillful on observation and com-~
parison tasks employing solid objects than on those tasks using drawings
of the objects. In addition, fourth gr;ders were more successful when
usiné photogtaphs than when g;esented with drawings.

The authors sugg éed that perhaps educators should design'experienceé
that would give ildren greater opportunity to utilize photographs and

drawings in the Hevelopment of scientific skillsi

. r

’

ABSTRACTOR'S ANALYSIS

: , ¢
‘A review of research related to the three articles reviewed in this series
]

began with an on-line computer search of the ERIC system from 1966 through

December 1977 using key identificrs listed in the Thesaurus of ERIC
Descriptors (1977). The terms, elementary school science and elementary

school mathematics, were combined and these represenied 5,008 entries
o

%

— s



. important factor in his lack of ability to conserve masqgand that instruc-
1

. problem solving behavior among 'three groups of sixth grade 'students. One

automated auditory instruction and the third group received no ifstruc=

-]
- °$

N -

labelled as Set 3, The intersection of Set 3 with the set og entries
related to the term visual stimuli produced five entries for Set 5.->Fhe = '
sets relating to visual learning but not Set % and the set related to
visual perception but not Set 5 produced 8 articles and 15 articles,
respectively, when interseécted with Set 3. Two of thé articles found N
in this search suggest research directions somewhat related to the
reviewed ari&cle.

ld
Champaéne (1970) reported a high positive gorrelation between the ability
of kindergarten students to draw plane éeometric figures and their abil-
ity to conserve mass'in'phe Piagetian sense., The study was based on the "\-___’//
proposifion that the child's attention to misleadiﬁk\zfzfal clues is an
tion in drawing two-dimensional figures should dffect a ity to conserve
mass. '

-»

Walker (1972) reported that no significant dIfngences were observed in
@

group received visual automated instruction, the second group received

tionﬁ‘Eih‘ study perhaps suggested an arei of research not varied in
h

the t e Bar¥faldi and Dietz studies. That is, perhaps the manner in .

which the tasks are presented could be varied. Another poésiblé‘dependent
variable in these studies could be time spent bn each task, particularly

if the instructions were automated for the different gfadF,levels. L.

v

REFERENCES

Champagne, Audrey Ann Briggs. ''An Investigation of the Effectiveness of
Visual-Motor Experiences in the Development of the Ability to Conserve -
Mass.'" Doctoral dissertation, University of Pittsburgh, 1970. ~\

o "\ N
Thesaurus of ERIC Descriptors Jth Edition. New York: Macmillan Infor-

mat fon, Macmillan Publishing Co., Ing¢., 1977.

Walker, Mary Ann. ''The Comparative Lffects on Two Mcthods of Automated

T Instruction, One Visual and One Auditory, in Teaching Selectced Prob-
lem Solving Behaviors go Two Groups of Sixth Grade Students."
Doctoral dissertation, *St. Louis University, 1972.




-
-
P
»
I
-
.
+
)
.

O

ERIC

Aruitoxt provided by Eic:

S

C1I

~
-

E N.C E

[

PROX EGS ES -

1

[y




ERI!

Aruitoxt provided by Eic:

Séymour, Lowell A.-and Frank X. Sutman. '"Critical Thinking Ability, Opgn
Mindedness, and Knowledge of the Processes of Science of Chemistry land
Non-Chemistry Studenf#s.'  Journal for Research in Science Teaching,
10(2):159-163, 1973. ' . K .

Descrlptors——'Chcmlotry, *Crifical Thinking, *Curriculum Evaluation, ¢
*Educatlonal Objectives, Educational Researéh, Instructional
Materials, Scicnce Education, Secondary School” Science, #Student
Attitudes a | )

<
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< »

Purpose

. ’ «
The purpose of the study is to providé a summative evaluation of a curric-

ulum guide devéloped by the Chemistry Curriculum Committee of the
Philadelphia Sghool District. '
. £

>

A 3

<

'Sﬂétruction based on this Guide was intended...to develop critical thinking

ability, open-mindedness, and knowledge of the proéésses of,science"
(p. 159). The evaluation was in terms of these comstructs.
: " s

Rationale

Essentlally, the rationale for the investlgatlon was that critical thinking
ab111ty, onén -mindedness, and knowledge of science processes are 1mportant

goals of s1cnnce instruction. This is not a researchable questlon but thet
authors do cite several references purported to endorse such goals. The ,:
.

goals are ones likely to be endorsed by a majo science educators.,

.
N

[

-
a

Research Design and Procedure -

“
LI}

The design used was a nonequlvalent control group design (Deslgn 10,
Campbell and Stanlcy (1963) The sample consisted of eleventh gradc'
students in two‘schools, drawn from a-population of 16 schools using the

guide.




-t

the populatior~on several variables

’ . ) “‘{ ! y

N \ .
Data were presented which suggest thap”tlie sample was reprecsentative of

~
«

.
Vi L]

Eleventh grade chemistry students in the two sample schools comprised the
experiﬁental group. The control group consisted of other eleventh grade

students matched to éhemistry students by sex and intelligence,

The numbér ,of subjects in the study is not mentioned btt the degrees of
freedom listed for the various F-ratiqQs hnd‘t—t;sts ranged from 142" to
182, suggesting that the numbe; in each group was in the\order of 150-200.
The authors are not explicit about the duration of the study. One comment

suggests that it was one semcster.
7

Three tests were administered to both, groups as pretests and posttests. <

These were: . ~ . .
a) Watson-Glaser Critical Thinking Appraisal From YM (WGCTA)
b) Rokeach Dogmatism Scale - ;rom E (RDS) ¢
c) WlSCOnSln Inventory of Science Processes (WISP)

.1~ A b v . )

Scores from pretests and posttests were used to make two comparisons.

First, the pretest and posttest scores for students who used the guide

(experimeni;i group) were compared. Second, posttest scores for the

experimental~and control groups were confared.

Findings

TE— o ' n

The experimental group mgde statistically significant g;an from‘Pre— to
posttest on the WGCTA and the posttestfscéres of the experimentai group
were significantly higher than those of the control group. (No means

are reported. "Significant' as used here refers only to statistical N
significance at thc'0.0S level of confidence or beyond. One is unable

to judge the educational significdnce of the differpences found and the

authors make no comment in that regard.)

-
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The change in mean on™the RDS from pre- to posttest for the experimental
group was.not significant at the 0105 ]evcl,ln&'the%b was a, difference
in posttest means for the experimental a;d control group. The difference
aﬁparently indicated more open-mindedness on'the part of the experimental
group. Since means'are not reported, this yesult is somewhat ambiguous.
?he authors réport no significant difference in pretest mean for experi-—
mental and control groups, no significant gain by the experimental group,
but a significant difference in posttest means for the two gﬁbups.'
Whethef this is‘due to an increase in dogmatism by the control ,group or
small initial di%ferences in favor of the experimental group indicate )
a decrease. in knowledge of the processes of science but the comparison

of posttest scores for gxperimental and control group shows no significant

difference as did the comparison of pretest scores. - ““%b

. L
The authors conclude that_ the Guide did not result in an increase in \T‘\\\
knowledge of science processes. This appears td be a safe assumption,

in spite of the ambiguous results. -

-

Interpretations - .

The authors interpret thege results to indicate that use of the Guide
results in an increase in cr;Lical thinkingﬁigi;ity but not in an ipcrease .
in knowledge of science processes. They cofisider the results pertaining

¢

to open~mindedness to bd inconclusive.

5 ABSTRACTOR'S ANALYSIS

It is encouraging that the authors made a sincere attempt to evaluate
the curriculum change that was implemented. Too often changes are made
withH no attempt to determine whether the change has the desired effect.
It would also appear that the variables yhich were examined in this
evaluation are important ones. Most science educators would consider

critical thinking ability, open-mindedness, and knowledge of the processes .

Ve ’
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of science to be worthwhile goals of science instruction, It is cer-

~

tainly appropriate to see how thesgr variables might be affected by the

introduction of thenew Guide.

.

Unfortunately, the constructs exatined represent multi-faceted stlls

and attitudes which a#e not well defined. We might say th@t they repre-
sent concepts qf low Qalidity. What one person describes as critical
thinking, another does not; when I describe.open-mindedness, I find that
others disagree; there are even differences of opinion about what consti-
tute the processes of science. This is not an argument against tryirdg

to assess such elusive qualities but it is a cautidnary note concerning

~

the way one interprets the assessment.

. .

The reagers of this report should be aware that critical thinking, open-
mindedness, and science process skills are operagionally defined by the
instruments used in this study and that other measures of the same con-
structs might produce different results. The constructs are not measured

in any absollute sense. o
‘x

L4

Although I have not used the RDS or the WISP, I used the WOCTA in my
thesis research and became keenly aware that the instrument only measures.
certain aspects of critical thinking. Articlesiby Wallen (1?63), Ennis
(1958), and Rust (1962), which I reviewed in 1965 provide ample reason

to accept with caution any suggestion that the WGCTA tells us all that

- Wwe want to know about critical thinking. This is not to say that it

tells us nothing that we want to know. :

~
My point is simply that one needs to, look carefully at the tes;Z used

'in a study of this kind to be sure that the test is measuring what the

curriculum developers thought they had put into their Guide. If it seems
to be doing that, the test results ar®t worth no&%ng; if it does not;

the results may be disregarded as irrelevant. The same suggestion, of
course, goes.for any reader who plan® to use the result of the evaluation
to make administrative decisions coneerning the use of the Guide that ‘
was develoﬁed. s

-
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Agar§ufrom the inherent 1iﬁitations of the design cmployed in thig study,
the methodelogy seems to. be appropriate. I see no reason ‘to supgest t?aﬁ
the results are spurious.- An attemnt was made to check thé ‘representa-
tiveness of the sample, The matching techniques ﬁhqt were used t%}obtain
the control group probably produces as much control as possible under
the experimental conditions. (Random assignment is seldom possible in
Mchool settings. We usually have to make do wikh intact groups,) J

. S ,

, I would have preferred to see the authors use apaiysis of covariance

(using pretest scores as the covariate) when comparing postfest scores

for the experimental and cdnf}ol groups. Of the three possible approaches

rison of - .

to the comparison (simple compar@éqn of posttest scores, com

gain scores, and analysis of COvaria%fg), the ¥ovariate analysis appears

to be most appropriate. (For an excellent discussion of this iséﬁe,
see Lord (1963).)

v v
e ‘
EN

I would have been more comfortable with he study if-the report'had been
I 4
mofe complete. Some of the things tqé would have helped me assesss

. s .
¢ the validity and importance of the findings'are the folldwing: -

; . 4 . AN . .

1) Sample test items which suggbst the kind of skills being assessed.
This would help the reader decide if he is concerped -about the
result obtained. It is possible to dié,up/thegtests and examine™

= them but that takes time and effort. TFew of us will do it.
L M v

pa -

- -7 ~
- .

2) Additional information ahout the experimental condition§ would

[

help. The person who condu¢ts a study_is often aware of con-"

ditions that might have influencea the resﬁltt The rgader should

N

be told about them. This need not be an elaborate description, e ;
. - [ 4

I am willing to belicbg“an‘aqthor‘whq tells me that students
appegred to take a test seriously, %pt when results suggest that <

this could have been a problem and there is no word from the author,-

I am left to wonder. i Y .

3) Tables of means (with maximum possible 3cores) and standard
deviations should always be. included in a report, There are

L3 . . -
¢/ numerous reasons that the means and standard devi-tions are .

\)‘ ‘ B ) " q -
]ERJ!: ) T R .. .
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: y ¢ important, In this study a table of means would ccrtainly help
) the reader interpret the ambiguous results for the RUS and WISP
/

tests. For exaﬁplé, if the significant difference between expgri—“

‘méntal and control groups on the posttest of the RDS resulted

- , .from a decrease in score for the control grouﬁ, it is prqBably

. because the control group didn't take the teSt’éeriously rather
than because the experimental treatment was effective. The means

could help one decide.

. Even whéﬁﬂﬁhere‘ls no doubt that a reportea difference is real,

' - a‘look at the means can influence how one uses the‘resu1t
Suppose, for example, that the 51°n1ficant difference in critical
thlnang ability that iS‘rcported in this study was a very small

. difference. (A differenge of a fraction of a point may be sta-

tistically significant iE the test used is h%ghly‘re%iable and
the number of subjects in the study is large.) .A redder may feel
that éven though the difference cannot be attributed k:~chance,

2 -
a it is still too small ko merit the expense and effort required

to adopt the innovation being reported, . o \z \
. L

Perhaps the journal regiewérs are more respgnsibie for deficienéies

in reports than are authors. Having served on the Editorial'Bagf of
JRST for several years, I know thagaauthors are urged to be'brief \n&
that some reviewers see no need to' clutter up a report with ANOVA \
tables, means, standard dev1at10ns, and destngptiye 1nformat10n that\is'
. ctucial for an accurate understanding of the research reported. \

1
—_ Perhaps authors and reviewers alike need to be reminded that the purpp:; )

-

of reseagpch (and research reports) is to provide new information that. \
. others migbtvuse. If we kéep this idea foremost in our minds and preparé

\
reports so as to maximize their value to readers rather than faximize
their value to writers--i,e., produce the maximum number of publications

“in the minimum amount of space~-we would all bep€Rit more from research

-\‘, - that is done, 7 :




o

Iq the spirit of making researgh worth more; the authors could havé done
one thing. They cpuld hggg suééested what it is'about the Guide that
they evaluated whiéh seemed to produce the gain }n critical thinking
éﬁi}ity. The only people who can benefit from.evaluative data which

tell us that a.given prodact is good or bad are those who are considering

using the product--the Guide in this case. If, however, evaluators can

provide some hint about why the pfoduc; is good or bad, many more-of us

<

can benefit, . .
! .
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Purpose . - AL

.
-

The purpose of this study was to 'develop group test items that would be

good predictors of a student's sucecess in actually performing the process

~

in question in an experimental situation."

N

Rationale

. 1N
N -

]
Many elementary sc1ence curricula aim to develop process skills, but few
instruments to assess, these goals exist. Those that are avallable (e.g.,

the SAPA Individual eompetency Measures, the BSCS Processes of Sc1ence

Test and Tannenbaum's Test of Science Process), "have restricted themselves

. ;\_ . <
to face validity." The authors attempted to develqp test items that exhi-
bit concurrent validity with children's actual performance} Their thesis

. was that "face validity is insufficient for instruments of this type."

-

- t

Research Design and Procedure

.
- .

quhese researchers chose four integrated processes from the SAPA program:
controlling variables, interpreting data, defining operatlonally, and.

formulating  hypotheses. They developed objectively scored test items to’

’ .
be administered to groups with the goal of measuring these same four pro-

A JKY
cesses. The collection of items, calle¢ the Group Test, was subjected
\\' to the "normal procedure of writing and revising with the input of expert
s
opinion, until the authors were confident that the retained items exhibited
O
ERIC . 38 R )
o - w
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face validity." These 79 items (multiple choice or numerical $ill-in) were

supplemented with 42 slides and a taped oral script.

<A group of 56 seventh graders whozhad the SAPA %nstruction as sixth. graders
was administered the Group Test and individually assessed for their perfor- ,
mance on 54 tasks from the SAPA Individual'Competency‘gbasures of the four
processes of interest. A ‘comparison of the, items,or tasks to the respec-

tive processes is listed in Table 1.
<

Distribution of Items from the Group Test

and ICM tasks by Process Areas

AW . . ICM Group Test
Controlling Variables ) 12 18
Interpreting Data . . 15 25
Formulating Hypotheses - 14 18
Defining Operationally 13 18

: 54 79 ‘

Individual testing for each student on the ICM tasks required two 50-

minute periods. Following the 2-1/2 month ICM testing phase, the entire

i
>

sample was administeréd the Group Test.

L
Indices of the difficulty and discrimination for each item were computed
on the Group Igst. The external criterion for the discrimination calcg—
lations was the student score on the ICM tasks.. After deleting items

with discrimination indices<gelow +0.20, the investigator calculated .

bivariate correlation coefficients between and among the process subtests

from the Group Test and FCM tasks ‘assessing similar process.

)

Findings

4

- , \/
The experimenters found that the mean indices of discrimination for eacl

- 3 !
p.oc<ss subtest of ghe Group Test ranged from +,17 to +.33 when.22 items




(of the 79-item test) that had discrimination indices below +.20 were :
deleted, the mean discrimination indices for the four process subtests

rose dramatiéally to .28, .35, .39 and .44, as expecte&. The level of

. difficulty of the items in these subtests before and after deletion was

"relatively unchanged and very close to the desired level qf 50 percent."

The correlation coefficients between the similar subtests om=the Group

Test and ICM were al% positive and statistical}y significant at the 0.0001
level. The coefficients ranged from +0.535 to +0.705. Coefficients
between.unlike’subtebts of the two tests were also positively‘relatgd,

and all significant at the 0.0l level. These ranged from +0.414 to +0.703. -
Similarly, correlation coefficients among the four subtests of the Group

Test afid among the four ICM subtests were all positive and.significant,
ranging between +0.430 and +0.601 for the ICM and +0.561 to +0.786 for

the Group Test. - . -

Interpretations ’ . A

The authors concluded that it is "possible to produce objective items on

a test which exhibit high correlation with a student's ability to actually

pe}form the higher mengal processes as represénted by performance on the ‘

integrated processes." - .
t ' #

"The likelihdod that the integrated processes are, indeed, not unique is

strongly suggested:by the intercorrelations within each test." The authors

specglated that success on the integrﬁ%ed processes may be predicted by a

subset of basic processes, level of cognitivé development (5 la Piaget),l

reading ability or the student's mental aEility. .They suggested that one

of these as yet unidentified variables may be influencing these strong
interrelatiohships.

)
The authors subsequently -were to choqse some of these items and fogm a
group process test, complete with normative data. They felt this test
could be used by researchers who wish to assess the process skills of ¢
students in ¥various science programs. They hdped. their work would stimu-
late research to jdentify faétors which influence the development of
science process skills and to cxplore the generalizability of these skills
to other content areas. h

1‘ r—
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> . ABSTRACTOR'S ANALYSIS

v

?he problem investigated by this project is significant to éciencg educa-
tion and is stated clearly and succinctly, ?he reviewraflrelaﬁed literature
was very 1imite@. qusral attempté to assess ‘student abi ity to perform
SAPA process skills have been reported by Beard (1971) and Vallace (1974).
Even more specifical}y, Walbesser and Carter (19?6) invéstigatéd the effect
of test format (Individual and Group) on‘studeét's performance of process
skills., Analysis of these studies may have been of some\help to‘the:con—

~duct of the study or in the preparation of the report. - &
. N / 'y

N

The small sample’size limits*the generalizability of the findingé of the
stuay. The students were only described as being seventh graders who Had
studied SAPA in the sixth grade. TIt's not clear if these students had

SAPA instruction dur%ng any or all  of their X-5 science experienceé. The
ability level of the students similarly was not specifieé. Nor was there

a brief comment as to the type of échool or community(ies) from whichﬁtﬁese
students were selected. Since most schools have considerable information
on reading and mental abilities of §tudent€},this information could have

been easily gathered from aﬁprogriate school foldgrs.

The cﬁoice pf tasks fronm the IéM seems logica1~and appropriate. It can be
assumed some of the invzgtigators administered and scored the ICM tasks,
but this was not described in ghg report, It appears_that the Group Test
was1§dministeréa after alk students had been individualiy administered the L_///
ICM tasks. The, potential instructional effect of this lengthy assessment
procedure was not discussgd.‘ The range and central tenaency of student
scores on these tasks was not included in the }eporti It would have been
helpful to append an illustrative example of ICM tasks and items from the

Group Test. ' Before one computes correlation coefficients, it would seem

appropriate to describe 'some characteristics of the data involved.

The anal?sis was relevant and appropriate, considering the sample size.
No hypotheses were stated withJFespect to difficulty levels, discrimina-
«

tion indices or correlation cqsfficienté. With a non-SAPA control group,

]

Lk . . I3
one could compare means on specific processes, ete. The minimum level
~ ' . , »
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for "acceptable'" index Zf/discrimination of +0.20 was arbitrary but appro-
priate. However, the "desired level of 50 percent' dlfficulty for items
seems consistent with norm-referenced systems but not wlth the expreeSLd

intent to produce criterion referenced items.

2

The yse of an external criterion, performance on the ICM tasks, is an
apprppriate 6r%cedure. The size of the ICM subtests was relatively small,
from 12 to 15 tasks, so one wonders about the reliability of‘these scores.
Reliability estiﬁates'of subtests.and total tests were not reported for
either of the Eyo instruments. It would be interesting to know if tﬁere
were any similarities among the deleted items (or among the reﬁaining'ones),
in terms of content assessed, reedihg demands, perteptual demands, mathe-
matical complexity, etc. If there was a larger saﬁple, one could explore

commonality among items via a factor analysis and similar techniques.
-

The 57 items retained, called 'successful" by the authors, were the basis
of calculation of correlation among the process subtests of the Group Test
and the subtest's of the ICM. The results indicating non-uniqueness of the

process as assessed by both the ICM and Group Test were disappointing.

-
v

More sophiticated means of analyzing the data may not have been appropriate
with this saﬁple' but it seems iogicél to consider using multiple regre§%ion
(MR) or canonical correlatlon teEhniques. With MR one'could determine the,
relative contrlbutlon from each of the ICM process areas to the four pro-
cesses as eﬁégfsed in the Group Te§t. This technique would also be most
usefpl wheq‘d%ta from additional variables are available to quantitatively
compare~zhehreiative contributions. Canonical corr2lations ére appropriate
when one has a Set of predictor varlauﬁye and a sét of criterion variables,
which is true fn this study: Outcomes from such a&lanaly51s would enable

one to determine variance common to the two sets of variables as well as

&

ways in which the left and right sets of variables are individually struc-
tured, One could obtain information assto the individual contribution of

each variable f{rom each set to the interr§lationships among the two sets.

The assessment of process skills is an important\area for resecarch by
science edudators. There are many uses to which desearch findings and
measuremént tools in this area can be applied. It is hoped that this

. '
-

L)
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- research is viewed as é'first step of a multi-staged domain. @xplorétion
of. the relative perforﬁence of students from various programs and transfer
to other content areas were suggested by the authors The contributions
of student- achievement, psydhomot oé§skllls science knowledge or "inter-
est in sciences to student process ability need to be explored. One
could investiaate,the relative effects of various instructional proprams
on égudents in general, or students wi;ﬁ specific aptitudes. The effect o
of pfocess ability or success in concurfent and future science courses,
‘post-secondary plans, etc. could be explored when)some prior studies have

. "‘\hgsen completed.

, wrestle with these research problems. T

N <
.

. Y
It is hoped that these invesfigators will continue to
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a

A G
The study involves formative evaluation of an Audio-Tutorial university
physics course. This evaluation focused on teacher-student and student-

student interaction during the course. and attitudes of students toward

the laboratory and toward the course in general.

The following hypotheses were tested:

H-1 A higher percentage of A-T students than non A-T students will

respond favorably to statements pertaining to attitudes toward

I3 -

the course in genéral, ) S
t g,

H-2 A ‘higher percentage of A-T students than non A-T sEudents will

- ‘ . . :
respond favorably, to statements pertaining to attitudes toward

v

the laboratory. . '

H-3 A-higher percentage of A-T &tudents than non A-T studemts will
réspond favorably to state@pnts pertaining to the availability
of personal help and personal contact 1n the course,

. : a
H-4 There will be no 81gnif1§§nt differences in achievement between

.

the A-T group and the non A- T group. oo .

o

Rationale * . ' -

R 8 PR S o ,
The rationale for the study is course improvement, Conventional classes

were assumed deficient in their lack of syncronization between laboratory
and lecture and in their lack of stuient involvement duri®f large lec-

tures. Audio-Tutorial lessons wer sqituted to overcome these.weak-

AR

- - = ‘
nesses and the study was initiated to@determine the effectiveness of
the new program, ' . -

Q - V . :
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Research'Design and Proccdure

a

Seventy studeﬁts were randomly selected from a class of 420 and were
instructed using A~T methods for ten weeks, The rest of the class
(N=850) studied in a conventional ‘lecture, retitation, laboratory
format.
Mean SATV and SATM scores for the treatment and control éroups were
compared afld found to be virtually identical, 1In addition, a
questionnaire was administered which asked about collége major,
coursex takﬁg,dh high school, grfdes obtained, and grade aspirations
“~" in p s}é§fﬂ No differences betyeen the treatment and control group

were found on any of these characteristics,

A 15-item questionnaire was administered to both treatment and centrol

gréups after seven weeks of instruction and the results were analyzed

to test hypotheses 1 through 3, Means on the three examinations

given during the ceurse were compared to test hypotheses 4, The chi-
+ square statistic was‘used to test for significant differences in

response to each ifem.on the 15-item questionnaife ard ANOVA was used

to test differences in meanséPn the three examinations,

Findings /ﬂ\\

¢

‘

There were five items on the questiongaire which pertained to generél
aFtitudes toward the course. On four of the five items, the responséx
of tj® A-T students indicated a more favorable a;titude than that of -
the conventionally taught students (a < ,01) " Two items provided
inﬁormatign about attigudes toward the laboratory and both producéd
responses which indiéated'more favorable attitude on the part of the
A-T students, (a < ,001) Th;ee items dealt with personal contact.

All three indicated that A-T students were more convinced than con-
ventional students that they had sufficient opportunity for contact
with instrugtors and other students (a £ .,01), Thus, H-1, H-2, and

H-3 were all accepted.

-
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/ The results on the achievement tests were not as encouraging. There
were no statistically significant differences in means for any of the
three exaqinatiogs. Howéver, the author pointed out that there appeared

_ to be slight differences in favor 6f the conventionally taught students
on eagh of the three exams (7 percent higher on Exam I, 6’percegt higﬁer
on Eggm II, 4 percent higﬁer on Exam III). Even ,though nohe of fhese
differences was large enough to rule out the possibility that it occurred
by chance alone (a = ,05), the author considered it tg be of some practi-
cal significance and attributed the difference to an emphasis on problem

solving in the conventionally taught course.

-

’ o

Interpretations p

The author concludes that '"results of the attitudinal testing indicated
- that significantly more A-T than non A-T students responéed favorably to

questionnaire items related to attitudes toward the course in general,

toward the laboratory, and toward personal contact in the course." . . .

"overall, the A-T group's achievement was slightly below the non A-T

graup on course exams. The differences were not s{atistically signifi-
. cant, . " ' .
| \w
‘ ‘ g _ABSTRACTOR'S -
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Formative evaluafgion is done for the benefit of those teéaching the course.

ording to the) aut or, the exploration of the audio-tutorial format con-
//“Niﬁj:ued.after thi€ study ended and "the coursé; as presently conducted,
retains a basically audio-tutorial format with self-pacing and\mastery:
learning aspects and serves approximately 600-700 Students e;ch semester,"
“The autho%'s statement implies tha?m
of the evaluation reported. If so, this I as it shoulg be. Formative

evaluation is done for pragmatic reasons. The data are' to be used for

Py -

-
. -

Data obtained from formative evaluation are usually of limited value to £

the Qi:;se was revised on the Jbasis

revision,

"outsiders." Conditions vary from place to place and classroom prag%ice .
. v

L]

El{lC . L.

P o] ) 47 <., .
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must‘be Influenced by classroom space, faculty load, scheduling patterns,‘ b
budget, and other 1ogistica}.cdnsiderations. It is difficult to report
conditions under which a course was taught in enough detail for a person

* at a distant campus to decide the probability of obtaining similar

results €rom the same practice.

This is not to say that studies of this kind are of no value. If enough

are reported, general patterms beéin to emerge, .
Based on studies that I h'avexen, it is probably that the more favorable
attitudes expressed by A-T students in this study are representative of
attitudes in general., This, of coursé,‘will Vary from one situation to
another. A bad A-T program will not elicit more favorable reviews tlfan
.a stimulating lecture_ course but when both are well run, the A-T is *
. likely to get the higher marks. . 7
Th€f¥inding of "no significant difference" in achievement reported in .

this study is also consistent with results reporteirfgr other, evaluations

of A-T instruction. raa .
- A4

.

In a recent article, Kulik and Jaksa1 report finding 24 studies gf A-T
instruction which they considered "experimentall;‘l équate." Of these’ -

24 studies, 9 reported significantly higher final ekam scores in A-T

classes, 2 reported superior performance in the convextional classes,

and 13 reported no‘significaﬁz difference in achievement. Thus, there
is s&rong evidence that, on average, students.achieve no less in A-T
- claéses than in conventional classes and there is weak evidence that

théy méy achieve more. It should be Poidted out, however, that Kulik .

and Jaksa do not report the subject m;tter being tadéht in the 24 studiés

that they reviewed., It is quite possible that A-T instruction work; -
\ better for séme subjects than for others. Work done in an éngineering
course which stressed problem solving skills has suggestedathat A-T may . -
not work as well in courses that stress analytical thinking as in
courses that stress information acquisitjon. This reviewer's impres- .
sions gained from reviewing research on A-T over the past several years

AN )

is consistent with this., - . - s

\‘) ‘ ' < . ' ’
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In addltion to evidenece that A-T courses generaliy receive favorable
comments from students and that achievement in A-T courses is ecqual to

or slightly greater than achievement in convcntionally taught courses,
there is some evidence that time required for A-T courses is less than
in conventiomal courses. The data avallable on this point are meager ,
since most research on A-=T does not report informdtion abqut time.
However, Kulik and Jaksa (1977) report that four of the five studies

that d1d provide this information reported substant1a1 reductions in

the amount of time needed for scuﬂent§qto complete‘thé course work.

The study being reviewed here does not report information on this point.

> H

This reviewer has repeatedly suggested that evaluation Studies which
ask, "Is method A better than method B?" are of limited value. If
student%.in A—T courses have more favorable attitudes, athieve more,

or take less time to accomplish the course objectives, we nees to know
what 4t is about the A-T. approach that leads to these benefits. Knowing
that, we are in a bette;l%osition to tell instructors at other institu—
tions what they need to do to obtain similar results. Unfortunately,
most evaluation studies fail to give us this information * we are

b

left to guess. -

I3

It seems likely that the greater flexibility of cﬁé A-T format may
éccqunt for the more favorabfgaattitudes found in tpig study. As one
colleague put it, "Students like optio%§." ThegA-T student certainly
has more options than does the student in the nventionel élaés.
Generally he has freedom‘to'scheduie his‘éyn time, to sequence learn-
ing activities and perhaps even to decide which units-are to be
completed, "This is seldom the case in conventional classes,

It seems that the integrdtion of labgratory and didactic material in

the A-T format also leads to m falorable attitudes. In the study

wunder review it was reported that almost 80 percent of students in non-

A-T classes indicated that ‘most lab work was not very informative

‘considering the time spent on it, In contrast, only 40 percent of the

A-T students felt this way.. In addition, 55 percent of the non A-T
students in the study jndicated that they had difficulty relating the

lab work to the material from the rest of the course while only 26

. -t
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percent of the A-T students expressed this feeling.. Such differences

‘could have a marked effegt on the attitude of a stwdent towardzacouré;.

- -

An interesting- blt of information prov1ded by this formative evaluation
was not dlscusseazby the author—undoubtedly because it did not indicate
a difference between A-T and conventional instruction. It was found
that almost 70 percent of students in both A-T and non A-T classes indi-
catéd that they would like more opportuﬁity to "mess around with physics
apparatus and engage in non-quantitative experimentation." Is what
these students are telling us importan%? Perhaps our‘formative evalua-~
tion sﬁould be asking whether our rush to develop quantitative skills so
igportant in the physical'@ciencqsaygg robbed students of opbértunities
to‘make the qualitative observations needed to understanq the point of
quantitative work. As science educators we seem to give far more atten-
tion to instructional techniques than to content of instruction. One
hears many heated debates on the relative merits of descriptive and
theoreticalafopics in a beginning course but there is virtually no hard
(I would settle for slightly gelled!) data bearing on the debate. Is

it possible to obtain? I think so. It would ecertainly be worth some

exploratory research to find out,
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Expanded Abstract and Analysis Prepared Especially for I.S.E. by Donald
E, Riechard, Emory University.
* Y

Lurpose ] .
a

. + ! ¢

The purpose was toédetermine the relative effectiveness of two methods
of instruction in teaching the concepts mphysical and chemical change,
An associated question was to determine whether maturity of the children
as represented by grade level was felated to the children's level of

understanding of the selected concepts,

°

Rationale

There are two parts to the rationale developed for this study, . The first
deals with the need for research evidence to support judgments about the

. A
placement of science concepts in the schools and how the related instruction
should be organized. The second part makes the case for replication of :

studies in science education., This study is a replication of one pre-

Viously completed by the author (Vo&lker, 1968). ’

\

Research Design and._Procedure

[

The general research design involved application of two diffe;gnt treat-

ment's to two different groups supjects from each of three grade ’

levels, There were né pretests, Subjects were post tested after treatment.
. L4

The population for this sfudy consisted of all the children in grades

four, five, and six of a single elementary school in a large midwestern

community., Fach grade level had four seﬁarate classes, Two classes from



-
.

-

each grade level were randomly selected to participate~in the study,
The instructional treatments (treatment-one or treatment®two) were
randomly assigned to the two classes. Thus, 'six classes were 1nvolved
in the study. Follow1ng instruction, ten chlldren from each of the six

classes were randomly selected for testing.

<

:

Thé’primary difference in the two treatments was in the roles played by
teacher and students. “In treatment one (Tl), the responsibility for
formulating (discovering; the basic scientific generalization was on the
student. In treatment two (T2), the teacher formulated and stated the

. ©

generalization, .

Experimental procedures and testing were conducted over four consecutive
weeks. The author éescribes the testing as a "semi~clinical approach,"
Individual children were asked to: 1) answer three verbal questions about
physical and chemical change; 2) classi%y demonstrated and described
phenomena as examples of either physical or chemical changej and, 3)

Justify the classification of each phenomenon,

Analyses of the data were summarized in six tables, Analysis of variance
(ANOVA) was the prima}y statistic used. A discussion of results is

keyed to the information presented in the tableé.

Findings

Answers to Verbal Questions. At the fourth grade level the mean scores
of the T1 group were greater than those of the T2 group for each of the
three questions. At the fifth and sixth grade levels, the mean.scores of

the T2 group are greater than or equal to the.mean scores of the Tl

group for each of the three questions\ llowever, none of the means was

significantly different (alpha = 0.05) for either main effects or irnter-

action effects.
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Classifying Demonstrated ard Deseribed IMiemcnena. Fourth and sixth grade

Tl grotip mean scores on demonstrated phenomena exceeded those for the
respective grades' T2 group, .The mean scores for tPe Tl group were
greater than or equal to those of the T2 gfoup at_iii grade levels when
classifying described phenomena. Significant differences (alpha = 0,05)
for the grade level effect were founé for both described and demonstrated

phenomena. Foffdemonstrated phenomenay, -the grade six mean was significantly

gréater.than the grade five mean whereas the grade six mean was significantly

greater\thén both the fourth and fifth grade means on described phenomena
+ Al \

(Newman-Keuls, p = 0,05).

o

»

-

An item analysis revealed that eight of the fourteen demonstrated phenomeﬁé

were correctly classified by 50 percent or more of the children receiving
Tl or T2 treatments. None of the six described phenomema was classified
correctly 50 percent or more of the time by children receiving'either

- . -~

Tl O‘I‘ T2. v

@

~ -

Justifying the Classification of Phenomenas At both the fifth and sixth
grade levels, the mean scores for the T2 group were greater than the mean
scores for the Tl group. There was a significant difference (ANOVA;

p = .04) between the means for the grade level factor only, Although
students had the opportunity to ask questions as a means of gathering

more information about the phenomena’, the percent of instances where

questions were asked was less than 1 percént.

v
\J K3 -
v

Minimum Success Level. Minimum success levels were set for each of the
three parts Qf the test (questions, classification, justification), Only
the fourth'grade Tl group met the minimum criterion for answering the
questions. The fourth grade T2 group mét,the minimum critgrioq for
classify%ng the two types of phenomend. Both sixth grade Tl and T2

groups méz\thc minimum criterion for classifying demonstrated and described

phenomena and supporting correct classification with acceptable resppnses,

e




Correlations. Correlations between children's scores on correct classifica-
tions of‘phenomena and supvort of correct classifications with dbceptable~
reasons‘were significant (p = 0,05) for four of the six grade level=~
treatment groups (G4~T1l, G5-T2, G6-~T1l, G6-~T2),* Correlations bétween

test ,scores and standard achievement scores (reading vocabulary and com=-
prehension, arithmetic computation, spelling, and IQ;were sigg&ficant

L

(p = 0,05) for the grade 6-T1 group only,

L}
Interpretations

The author states that this replication study has added credibility to.

the following conclusions from the original investigation:’ .

¢

1, It does not appear appropriate to attempt to teach the concepts
of physical and chemical change prior to grade six if instruction
is: to be in large group, teacher directed format, “and the
expectation is that children meet minimum criteria for all
objectives set forth, '
) A major inhdibitor to concept formation appears to be maturation
as a function of grade level,
J .
Childreni are gore able to reveal their understanding of . the concepts

of physical change and chemical chahge through classifying

bhenomena rather than formulating definitions o§ applying‘con—

cept definitions.

‘

1
9

Children can be expected to generate some knowledge for themselves,

Children are not learning how to ask questions tha§ will helpl
them learn,

There 1s a relationship between the ability to classify phenomena
correctly and bqing able to explain why the resp%ctive classifica-

tions were made.
N *
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7. The relationship betwoen success'in develop)ng these concepts
and, achievement on standard tests appears to be more a function
of the classroom in which the student is found rather than a

general factor across age level or treatment group.
. ' v L 3

. ABSTRACTOR'S ANALYSIS

”
-

¢

+ Relationship to Other. Studies. This investigation is related to a large

cluster of studies on concept learning. The original investigation (Voelker,
1968) whose replication is reported here was conducted through'thq

Wisconsin Research and Development Center.for Cognitive Learning at Madison,

Numerous sc¢ience concept sty ies came out of that-R & D Center at about
were those by Carey (1968), Helgeson (1968),
, Stauss {1968), and Triezenberg (1968),

the same time. Among ther

Pella and Ziegler (196

It 1s not fe;sible here to produce a complete listing of investigations
ﬁglated to this study and the general area of concept learnihg in science,
It is noteworthy, however, that published research expressing concern

for children's cognitive dévelopment in science can be traced back many /
years. Hall's study, for example, dates into the last century (1891).

The work of Pilaget and ‘his ‘associates, begun in the 1920's, surely'is of
huchiéignificance. Examples of some,of the more recent studies related -

to'science concept, learning are those reéported by Anderson (1965), Hane§s

(1965), Howe (1974), Lawson & Wollman (1976), Raven (1974), and Riechard

(1973).

Because of the voluminous nature of the con pt learning literature,

the reader 1s urged to enlist the services of ERIC/SMEAC in the search

for specific research related to his or her own study, Other sources'
. kY ¢ . .

(some.available through ERIC/SMEAC) are the ‘various concept learning

bibliographies such as those by Klausmeier, et al. (i969) and Voelker (1973).
, e \ - ' ;

N

Contributions of the Study. The results of this study are generally

consistent with that which is known about cognitive development. Further,

55 6C
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- ‘/’W taken with the original investigation, therec is éood evidence to suggest

the appropriate grade placement for the conccpts of physical and chemical

change. It is this, abstractor's beldief, however, that a major congribution

of the investigation lies in the fact that it is a replication. The author N

makes a souggkcase for replication studi?s and it is likely that most ’

science educators agree with bim. llowever, a cursory raview of the . .

literature shows that very few replication studies ever appear (probably

less than five percent of the total research published), Investigators -

and those responsible fbr directing research (e.é., graduate student

research, etc,) should coﬁsider the need 'and potential contribution of

replication studies, It seems that reglication of selected works could

make a far more substantive contribution than the continuation of one- f i
\

shot, bits~and-pieces research, .

N

Currert State of Research in the Field. As suggested above, much research
has been doﬁ; on concept learning, A good'b;t of it has been done in -
science education, Four basic concerns can be identified relative to that .

research,” First, different studies are seldom tied together-as they are - \,/ﬁ
planned and produced or after tﬁe results are pﬁblished. Some positive - .
signs can be idéntified, however, The Wisconsin R & D Center, as mentioned
above, made substgn;ii{ progress in planning and producing related‘research
in science concept learning. More efforts_of thiblnature are needed.

And this ERIC puBlication, Inyestigations in Seience Education, is a .

.. . s ' -~
welcome effort toward organizing and examining "clusters" of related " -

research that have appeared in the literature, LT

. .

. _ . ’ g H
Second, many of the studies have been one-shot research, Most have not S

been replicated; some could .not be replicated. Stuides need to be re'//

- %
) AN

. * ¢ .

repliéable and replicated! ’ . « '

Three, much of the research has been done with children seven years of '
- .

age or older. Given the psychological research which suggests tﬁé importance

4
2

of intéllectual growth prior.to age seven, there is need to study concept

development in the early years,

‘ 56 6%
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And finally, even considering the three concerns adove,

the

"As with all reports, however, some questions

‘

more is known '
about concept learning in science than is practiced in the classroom,

Too many teachers, for example, still try to teach science concepts by

single method of requiring students to read the chapter and write out

the Thus{/;here is need to decrease

answers to questions at the end.

the lag time betweeﬁ’research,apd practice, :

: \

Comments on the Study. The research design for this study is adequate

and, in general, the written report-is well done. Language is precise

and the material presented is organized into sections which flow smoothly

from one to the next.

The data appear to be analyzed thoroughly and

.

appropriately.
-

and concerns can be identified.

Neithey the number of students making up the total population nor the number

of subjects in each treatment group is stated f@r example. How large was
each class and was each class instructed as a total unit?" The number in
each instructional group is of major importance g%gen the reference to

Ledd

group size in interpretation nymber one, above.

e

A - -
The liberal use of tables provides an excellent aid in the examination

" demonstrated and described phenomenaj

.

,of results.

on_interprot
T

Tables IV and V are not completely clear at first reg@ing, »
however, and require more careful spudy than the other tables. Further,
the discussion of ttem analysis implfes that Table V deals with both

in fact, it deals only with demon-
strated phenomena. It is also noted that the relationships among the
grade~level scores on the described phenomena are missing from the 3

ﬁootnote in Table II,

Finally, the author appropriately related his conclusions (see section
ns, above) to the original inve;tigaﬁion. This should be
déne in replication studies. Wh;le the results of this study generally
support dﬂ?conclusiaﬁs from the original investigation, the replication
Qata are not without incongruences.

For example, the fourth grade groups

.
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on a few measures. _Why? The question cannot be answered here. One
possib}é nswer is sampl%ng bias, In this study, the samplé was selected
fromlggg school only, where students had been assigned to classes prior
to the inveskigation. Criteria for selection of the school and assign=-

s to classes were not defined. There were no pretests
to.determine stiydent performance prior to instruction, The author made
good use of randomization on thosk things over which he had control. The
étudy wouLa’have been more generalizable with less chance of sampling
bias, however, had %he populatibn been larger and more diverse, if all
assignments had been\random, and if pretests had been used. Thg reader

should recognize, howeyer, that restraints are often imposed on behavioral

research. The researcﬁ§§ frequently has to work with "what is" rather than
i

"what ought to be.," Wh some questigns about sampling bias in this

investigation can be raised, they do not detract greatly from the overall

-

merits of the study. ... %/%;
AT _—
1
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.Purpose

§

The purpose of the study was to determlne the effects of a teachlng exper-
ience upon undergraduate students' attltudes toward teaching and certain
binstructioﬁal practices. The instructional objectives evaluated were not

listed,> lowever. they can be _inferred from the "baeie)kationale" for the

ekperience: - P

-

1) tq allow the students .enrolled to make a rational .decision

.

-pertaining to (he feasibility of’teéching as a career, and

2) to provide first-hand experience of teachiﬁé to insure maxi-

2

« \ R A
‘mum gain from advanced, professional education coursework to

v

be taken.

S
‘Rationale

L

2

Not provided.

>

Research Design and Procedure
. -

’ ‘ . - . .
.The design used wag the on% group pretest and posttest design., The
' 5
instrument used was a semantic differential to assess changes in atti-
tudes.\ It had eIevegiconcepts and a scale consisting of ten adjective

pairs each w1Lh seven semantlc spaces. A twelfth variable was deter-

" mineé - by summing‘the score7 of the eleven concepts. ‘ “/

.

¥
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Aruitoxt provided by Eic:

)

The experience cvaluated consisted of a one-semester particigation in
' /
the daily activities pf a public school. It enrolled 21 sophomores

at the University of Iowa,

Findings > -

'd

A positive change in the pretest and posttest scores, significanp at

the .05 level of confidence,, ‘yas found for 11 of the 12 variables.

.

: \
, TABLE | ¢
Pretest and Posttest Results of Atutude Toward Selected Ed ucational Concepts as
Measured By The Semantic Differential for Exploratory Teaching Participants .
H
Pretest fean Posttest Meal® t °
4

Individuatized Learming & 22.67 11.48 6.39*
Being a Science Teacher 7 28.38 15.38 5.15*"
Teaching Secondary Students ©25.24 14.81 . 6.45*
Interaction v 4 21.05 7.62 7.25°*
Content-Onented Approach « 33.57 26 86 3.63*
Classroom Mangement 4 35.43 30.10 2.84*
Science Teaching Materials  * 25.05 © 1400 5.52*
Teaching Elementary Students 25.05 ® 1243 8.09*
Process-Oriented Approach 22,76 ° 11.67 6.69°
Importance of Discipline. 3181 28.57 1.76
Early Exploratory Teaching 23.95 15.57 3.11*
Totat Composite Score 293.33 188.76 * 11.54*

- Critical Region = 11> 208
*Significant at the 0.05 level N = 21, df = 20

Interpretations

#

The exploratory teaching experience resulted In a positive change in

attitudes,

-

The following are additional interpretations made by the author: -

(V] .

The changes are indicative of the development of a more sensi-

tive, confident, *humanistic, and laboratory-oriented prospective

teacher, Furthermore, the objectives of the program were appar-

entlyi,fulfilled as the data would indicate that the participants

have develpped insights into teaching which should allow them to
-, make more rational decision (sic) as to whether teaching is a

‘potential career,

a

(




ABSTRACTOR'S ANALYSIS

4

No rationale 1is provided figr the use of~an ex%ioratory teaching eXperience;
no summary of appropriate studies. The reader is left to his own devices F %
\ to try to détermine what led the author to providing such an exchience
\ for his students, There is substantial literature in science education J
bearing upon this question. *
. » '

. ) No rationale is provided as to why an exploratory teachij;)pxperience
shpuld affect student attitudes toward teaching. Again there is éub—
stantial literature. I would hope that at least those studies using a
semantic differential, such as the one by James (1970) would be cited.
Only one, however, relating to preservice training is cited in the intro-
duction. No aftempt is made to relate the results of this study to
those of others having a similar purpose.
»
No discussion is provided concerning the methods used in the deyelopmeﬁt
of 'the instrument, measures used to insure validity, nor estimaéqs of
rgliability. No discussion of Lhe S;mensions commonly‘comprising semantic
differentials (evaluative, potency, activity and unders nging),;nd
found to be relatively stable is provided as an undeéggi:ing to the
development of .the instrument. It would skem that five of the adjective
pairs are evaluative, two ar understanding, one is potency and two do
- not scem to fit any of the fdur dimensions, What was the rationale for
this distribution? Do tHe four dimensions ;how different patterns of
response? ¢Was a factor analysis attempted? How were the concepts
selected? T%e adjective pairs? They relate to the Qalidity of the
instrument, ‘The author does state that the concepts selected were dete;—

"ned by field testing. Howi:;}z no information is given on the pro;

cedure used,

-
The interprectations offered by the author are not'possible with the p\}
design used. There is @ large body of literature indicating very weak,
Aif any, relationship between attitudes and behavior. Yet the author

concludes that changes -4n attitudes documented in the study "are indicative
4o .

7

Q.-I ’
3
.
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of the development of a more sensitive, confident, humanistic, and -
laboratory-oriented prospecthé teéchet"....implying that his students
will behave in those ways. The results of the‘study may demonstrate

the formation of attitudes that would favor the development of sgasitive,
confident, humanistic and laboratory-criented prospective teachefs,

*

however, I doubt that they are indicative of such development,

o ’

’

The article is written in a clear, succinct style, It &s easily under-
standable, However, in addition, to the problems previously addressed,
' however, therg is some inappgopriate usé of terminology, This is not
) an e§perimenta1 study. At best it is an evaluation of a pilot prograﬁ.

‘ Yet a description of the program is entitled "experimental treatment,"

.2 The lead sentence under "Analysis and Findings'" states that "the null

¢

hypothesis stated that there was no,..etc,”" The null hypothesis is

never rejected. Instead, it is léter stated that a sign{%icant difference
was found for eleven of the twelve variables. . One wonders why the

term "null hypothesis" is ever introduced, Perhaps for-the same reason
that many investigators use null hypotheses as resea;ch hypotheses in
reporting their studies;® they seem to lend a certain amount of sop%istica-
tfon, In a descriptive study such as this they are superfluous as

the author seems to'concede since it is not brought up again after its
introduction, Null hypotheses are statistical devices used in the
analysis of data. ' Although not used in this study as research hypotheses,
they have been so used in many studies appearing in the science

education literature, Such uses are inappropriate and misleading.
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