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NOTES_FROM THE EDITORS _ ° -

As we begin a'new'volume and publication year, it se s appropriate.to

attempt another beginning: an issue ofiI.S.E. devoted to a vingle theme.
Past issues have been»either a‘collection'offstudies, each on’ a separate
topic, or clusters of studies, with each cluster having a different focus.

Volume 5, issue l,vwill be focused on studies concentrated on a single

4 ; . . L
“theme: instruction. ) - : . _ * s o

.

Givenbthe variety of individual interestsi~even studies whose authors
identify‘them as related té)instruction haye different foci or include

different variables. ,These studies are not exceptions. They involve * . ;

® : . A

{:nfluence of 1nstructional site on acquisition of a process skill (Askham),
. )

ge of rewritten Scientific journal art1cles w1th studenta whose reading
skills need improvement (Corey), grOUping and pacing (Gabel and Herron),
the Keller Plan (Putt) instructional approacheszand classroom management

orientation (Jones and Harty), .inquiry and hun generation'(Wilson and

"‘Koran); inquiry vs. lecture (Schmitt and Groves), knowledge of the metric

t . -
system (Henry and Rowsey), S- APA and Montessori methods (Judge), and "‘i

»

active manipulation of materials vs. a more verbal approach related to

. to <.
the development of proportional Yeasoning (Wqllman and Lawson).

\
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Askham. Leonard R.. "The Effects of Plants on Classification'Behavior

" 7777 10 an Outdoor Environment," Journal*of”Research<in Science Teach-

. Ang, l3(1)°49-54 1976. . . )
Descriptors--*Classification-'*Educational Research Outdoor
_*‘ Education' *Plant' Identification; Science Education; Second-

lry Educatioﬂ‘ *Secondary School Science

Expanded Abstract and Analysis’Prepared Especially for I.S.E. by
\ ‘-'» Eugene ‘L. Chiappetta University of Houston,

L} . : ‘.

.\. . r'.. .
~ . T

»7. . Purposé. ~ A Cony
h L - .‘«nmf S : - : -
. N . - :

. -

The purpose of this study was to determine if children ages 9 to 12

N years old, claJ# -VLJ;agpsggrowing in a semi-natural ‘environment the

"‘same way - as sj@‘ Qliigify non-natural objects in a classroom-likev
setting.; Igfgddigion, if differences did exist ‘between children's
classificatqugbehavior, was this due to: (a) the type of test.

2 employed (b) the subject s age, sex or racej or (c) the proximity -

:‘ of the objects to - the subject during testing’

o - specialized with age and with familiarity of the stimuli under ques- f
A&fgﬁ tion. Children and adults constantly employ this ability to organize
- and reduce the comp ity of their environment. ‘Researchers have o
L@L" ' followed two avenues in their search for understanding. classificatory
behavior. One avenue is descriptive where classifying ab¥lity is
SR analyzed only, while the other avenue is experimental where c1assi-
L _fyi_ng ability 1s improved through t‘:]ra,iniﬁg. S
PR L i LA S R~ S

“}3" Experimental researchers have be n successful in improving children' s.

. I
?«:\,

y S ¥ classificatory skill Some have reported that training enhances
children s ability to group 1tem , to describe their categories, and
to employ a variety of criteria in their categorization (Olmstead

_ et al., 1970). Others have reported improvement of children s group-
L : ing schemes through training (Irving and Olmstead 1967) However,




Askham believes descriptive studies which analyze the way children .

B '
S s R

naturally classify are the mostmreIevant.

B Descriptive researchers identified many .useful findings.' Inhelder
and Piagét (1964) point out that children'move from sorting observable
attributes to, grouping using unseen or inferred characteristics. .
o Peterson and Lowery (1968) formed two differeént behaviors exhibited A
by children. Some children continuously and intensely explored new ‘ﬂ§;
objects if permitted to do -so, while other children exhibited a lack
f'\\ of exploratory behavior. It is this type of Yesedrch and findings that
;'\\\ motivated the author of the present. research study to investigate chil-

dren s classificatorv behavior under different conditions and to relate

these findings to science instruction.- I

Sémgle;.'ébrandoﬁ sample of 95.nine through twelye ‘year ¢ld students
: was selecté

d from classes‘participating in an education program at the
_" University'ﬁl;California's Botanical Garden in Berkeley, Califorhia.
> One-half of |

- enviromment,

iﬂé‘sample_wasvassigned to classify_plants in an outdoor

$Hile one-half of.the'sample was assigned'to classigv <
geometric objeﬁks in a:classrodm-type environment. Y .
'P&ocedhré. The\s.bjects in each-of the ‘two groups were interviewed
‘.indivi ually dur%&-

,ﬁtdoors and presented with 20 plants growing in

their classification'testing. Group 1 subjects
-, were interviewed
- gemin 1tural conditi»ns (Test 1). Group 2 subjects were interviewed
\ in a/classroom-like
;o objects (Test 2).

:etting and - presented ‘with 16 non-natural geometric
ful subjects were repeatedly asked the following

questions until all ‘possible responses -had been elicited°‘ "Can you

.think of any ways you. ould classify these objects?" and.'Can you think

of any other ways youxnight classify these objects’"
/ | .

/ .

¢ {

{
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to-object proximity were the independent variables and classificatory

responses. the dependent variables., Analysis’ of variance was ‘employed

qo'determine significant (p<.05) relationships among variables.

;Pindings " ) B .
‘The author reported_thé following findings: T “. .

Q) Significantly more time was spent by subjects in classify-

. - ing plants growing in a seminatural environment, than was

) spent in‘'classifying geometrically shaped objects in a
classroom—like setting.

(2);‘Non significant differences were found in subjects class-
~1ficatory responses that could be related to race, sex or

age.

(3) More classification strategies were used by subjects
* elassifying plants than by subjects classifying geomet=
' rically shaped objects., .

‘v

 (4) Mixed categories were used most frequently to classify _',

-

plants 1n the seminatural enviromment.'

(5) Shape was used most frequently to classify geometrically
shaped objects in the classroom-like environment.,

(6) The subjects used more: diverse classification strategies'
than indicated by Inhelder and Piaget studies (l964)

' (;) The subjects ‘mixed their. categories a significant per-
' centage of the time.

L . .
. . i i . - -

Interpretations. . e L

<
L4

This study showed that the children'sampled,'ages nine.throuéh twélve,

used more varied and complex strategies to classify plants growing in.

a seminatural condition than to classify non-natural geometrically

ohaped objects in a classroom-like setging.

a

! .
. .
$- -

Indoors, the, children restricted their categorizations and descrip-

* tions to a limited number 6f classification sch _’f e singlEqmost

' important scheme used was that of mixing\categories ang the three

- most prominent categories used were shape, size and color.

—— ),



 as opposed to.manfmade geometrically—shaped objec

-

mThe author feels that several implications of the study are .

noting Elementary school children appear to employ a greater variety -
of categories in their classificatory responses than have been
described in previous research in this area. This may be a result

of most research being conducted in the classroom or: laboratory

as opposed to the outdoor or natural environment. As a consequence

_of these findings, more studies should be conducted in relevanc

. settings outside of the classroom to really understand how children

. view the world of objects and events.

v

~» Y ABSTRACTOR'S ANALYSIS

’ ",J". . L]

ing children’ s thinking, namely- that of the effects of the
on the responses. Children appear to react differently to

stim us situations which are complex than to: those that are simple

"in nature. This word . of caution 1s especially important to" a recent

rend in science education research which has addressed the, develop-

/
’ ment of conceptsﬁand mental operations in school-age childrens The

reason is that the stimuli used to assess student cognition in an g;
experimental(éetting may .not provide generalizations that are directly
applicable to c¢lassroom settings where the stimulus situation may

"

differ markedly. (

.One must be careful, however,»in interpreting the results of the present

"the author emphasizes the importance of the seminatur

‘btudy. -The reported outcomes may be a little misleading. For example,

youtdoor
children's

environment'in'eliciting numerous classificatory r ponses

-behavior. It appears the critical variable was tie’ use of live plants

>

- stimuli were notbequivalent in their complexity,

’s. Obviously the two

et similar in the

concept they were chosen to represent i.e., plants, If the author

‘ was really trying to assess the extent to which stimuli can elicit

:.classificatory behavior, could he not have developed man~made objects

_which exhibit numerous attributes and complexity, such as a three-

dimensional, multi-colored versien of Creature_Cards from the nationally
recognized efementaryvscience program, Elementary Sciefce Study?
| : 6 S
PR o
W
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 Several important explanations were omitted from this research report

‘ . " .
- \ . . ' '\

—

vhich make the analysis difficult,‘ There was not an adequate des-
cription of the classroom-like setting or the outdoor setting, the
plants or the -man-made geometrically shaped objects There was not

a description of the sample regarding the. socio-economic background
or,intellectual characteristics. In addition, there was not a results

section that presented the s atistical procedures and outcomes.

A
\

_ There 1is s5till room in the science education research literaturé for

)

more studies on classificatory behavior. These studies really need
‘'to focus on the effects of long-term training with common and con-
trived stimuli as the training elements. Efforts to- alter children's
classificatory skill——say over a school year, using common objects and

unusual: objects-—may produce marked improvemen; in conceptual ability

REFERENCES' v
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Corey, Noble R. “'r'tﬁ“ U’é‘é"‘“‘df““kéﬁf‘i‘ffé‘?rsE‘i‘éﬁ‘é’é"Mn“t‘e“f‘ims‘*m‘“Nin‘ch-
Grade Biology.” Journal of, Research in’ Science Teaching,

14(2) 97-103, 1977. - .
Descriptors—-Academic Achievement ; Biology; *Educational -

0

Science Education;; ‘*Science Materials' Secondary Education-
*Secaondary SchoolfScience

' Expanded Abstract and Analysis Prepared Especially for I. S E. by
David R. Stronck, Univetsity of Victoria.

Purpose’
. L . - R

In the secondary schools, scientific journal articles cannot be used

a .-
U

for supplementary learning bécause many students have serious defi—
ciencies in reading skills. One solution to this problem. 1is to
rewrite scientific journal,articles at an appropriate level of read-"
d'ability. The purpose of this study was to investigate the effect,
.on students, of reading such rewritten articles. The null hypothe—

slg tested was the following:. There are no significaqprdifferences

Research; *Instruction; *Reading Level; *Scholarly Journals; ’

-

in both a measure of comprehension and the reading rate between ninth-

grade biology students who read scientific journal -articles rewritten

for their level of read1ng and similar students who read the original

versions.

" Rationale _" , . S . ,'.lflg'v .

- B
v 7,

' Most textbooks used in ‘the secondary schools were written one~to five

~ years prior to publication.‘ A stated assumption is that. up-to-date '%%

current material needs to be incorporated into the curriculum as a 4

'supplementary learning device. Another stated assumption is that
QL a.large extent' the secondary schools .do not kygw how to cope
- with serious deficiencies in reading skills. Another stated assump-

B

tion is that the rate at which a teacher can proceed depends largely

upon the ability of the students to read critically.: These three
assumptions providg the, rationale for rewriting scientifi ournal

‘articles which were used as a supplementary learning device.

o~
-

14
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This investigation is related to the research- studies in reading oA
bwhiCh wére sumarized by Dale: "In the preparation of textbooks v
and other expository materials much remains to be, done to put the
- materials on the reading lev;&spfvthe'learners.i Ly
Sy - S » . . P

: ’ . . . . /

Reseéarch Design and Procedure
This gtudy used the Posttést—Only‘Control Group Design described by-
~ Campbell and Stanley After the 152 students of the study read six ~
_ articles, they completed a multiple—choice test. The tes; contained
‘100 items which were composed by the authors of the textbook used by
the students in their biology classes. The investigator selected
-these questions because they appeared relevant to the material

- included in the six articl_es. The test has a reliability coeffi—
cient of 0.92 by the split-half procedure proposed by Stanley and
0.87 by the general Kuder-Richardson formula. The purpose of the
test was "to measure the degree to-which pupils weregable to recall
facts they had read in the science:selections, to select the main
ideas presented in the selections, and to formulate conclusions from
information contained in the selections." o '

The six scientific articles were selected "for their appropriateness
to the existing curriculum.”" The readability level of these original
articles was found to be at grade 12.7. Each of the articles was
rewritten according to the procedure suggested by Yoakam The .read~-:
ability of the rewritten’ version of the articles’was at grade 9 1.
The Yoakam Readability Formula was used" because " (1) it has been
determined a valid technique, (2) it is easy to administer and ;
evaluate, and (3) it provided a standard for determining the rela-
tive difficulty upon which materials -could be rewritten to a lower
level of readability." ‘ '

The sample for this study consisted of the 152 ninth-grade students’

enrolled in five tlasses of second-semester biology. ‘The students

were taught by a single teacher and used the same textbook: Modern
. : Ce -

g:.
‘ ¢




- "Bioiogz by J. H. Otto and As Towle, published in 1969. The teacher
‘ used a traditional lecture-recitation approach with each of the fiver
4 classes which were heterogeneously ‘grouped as to ability. These
- - circumstances support the assumption that all students in the sample

were receiving very, similar instruction in biology.

g . . . . . : ' N . .
During the previous year, the 152 pupils of the study completed three
tests on reading ability @s measured by the Iowa Testé of Basic

 Skillst (1) Test V:) Vocabulary; (2) Test R: Reading; and (3) Total
"of Test L: ‘Language Skills. The mean of the three scores. obtained

by each student was calculated and used to rank all of the studentsf
This ranking allowed dividing the students into two groupsi 1)
those reading at or above grade‘level and (2) those reading below
grade-iével.“At or above grade level was4tahen as 7.7.

¥
*

? ~ i . Id . . )
By the application of a table of random numbers, each of these two
©. . . groups Wwas divided into the following subgroups: (1) two groups:

~ from those reading at or above grade level, and (2) two groups from
kA

those reading below grade level. One group of those reading at or

above grade level and one group of those reading below grade level

were assigned to read the original. versidns of the six articles,

" .3  they constituted the ‘control -groups. The others read the rewritten
. versions 6f each article andﬁconstituted the experimental groups of

this study.

Earlier testing permitted the"identification of those students who
were reading at a rate of or fastervthan the meanrreading rate,

and those who were reading slower than‘the mean reading rate.

The four'groups described above were each divided into two groups

on the basis of reading rates. This final division generated

eight cells of 19 students in each from the total of 152 students.
‘An jgis of variance was used to test;for significant d:l.fferenc_:es‘l )
among the eight sets. A table of F-distribution demonstrated
differences at the 0.01 level of significance. Tukey's W-procedure

vas used to identify differences between specific pairs of means.

Q - 10
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‘Findings R
/ ' . N
;Th? investigator'provides four tables of data which identi%y some
' significant differences among the cells. For the students involved[
{n the study, there were significant differences-in_comprehension
of—the scientific articles between those. who read_the‘original ver-
"sions and those who read the'rewritten versions. Awmong students
reading at or above grade level, students reading the rewritten
versions had higher scores. The same pattern was .found among
students reading below grade 1eve1 The students reading at or .
l above grade level had sxgnlficantly better comprehension of the
scientific articles than those students reading below grade level
even when the superior readers read science selection3vespecia11y
prepared for students nithfpoorer reading abilities. There were_no
B significant'differences found among the considerations of-reading

rates.

| . . . -
. d

-Jnterpretations - ) pizf,“

[ 4

The investigatorimade the following generalization based on the
. findings: 'Current scientific journal articles are written. at.a
more: difficult reading level than is necessary to adquately present
the desired science content for many readers. Those students read-
ing at or above grade-level placement as well as those reading below
grade-level placement read with greater speed and better comprehen-
sion when materials are rewritten to a iower level of undersranding."
The following implications for science teaching were identified by
the investigator: "l. Science textbook4se1ection committees should
consider'the factor of readabiiity as a criterion in adopting a\
_.ocience textbook or supplementary reading materials for classroom
use. 2. ‘Classroom’teachers of biology should be encouraged to
bhrtfﬁibate in rewriting difficult science materials to. a less
difficult level of readability for the poorer readers in theéir

classrooms..

o | .

-



'ABSTRACTOR'S ANALYSIS
¢

This study provides excellent statistical support favoring the
reduction of the difficulty in reading level in science ‘textbooks
'and supplementary materials. The general conclusion from this
study is ‘that all students will benefit from reading levels which
" .do mot exceed grade level. ~This conclusion is a valuable contri- |
bution to a topic of great importance during the ‘recent period of :
.recognizing declining reading abil1t1es.‘ Many studies, including
'jNational Assessm-nt have clearly identified declining reading
abilities among secondary school students.»f:

The. investigator recognized'that'some‘will argue against a simpli:‘

fication of reading levels because the better readers would not be

-ﬂ-challenged to develop their read1ng skills. Nevertheless,_science

" teachers are primarily ‘concerned- wit@ helping their students to

enjoy and-to understand sc1entific concepts.f In recent years,,

science’ teachers have been- selecting textbooks of lower reading

levels and encoutaging the publishers to provide such materials.,w

The textbook market is now filled with advertisements for mater-
Jals of relatively low treading levels. '

The methodology of the study included an adequate sample of students
. and an impressive use of stat1stics to identif;‘a‘gnificant differ-
ences. The written report was inadequate in disqussing the data ‘f
Ithe study which was simply presented in tables th almost- no :

~ comments.

The validity of the study ‘may be questioned in terms of the selec-
tion of articles which were read by the students. - The investigator
~ did not explicitly'describe any overlap between the instruction in
the blology course and the contents of the six articles. Because
all of the students involved in the study were learning biologﬂ
from a single teacher, the investigator seemed to imply that the

six scientific journal articles used in the study considered Telated
. biological toplcs. If there was much overlap,'then students with

» ) -

/r
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‘high achievement in the biology course would easily have high scores
on the related scientific articles. .Because the test questions forv'

the articles were taken, from questions prepared for the biology text-

‘Bbok by the authorsqof the textbook there seems to be great overlap.

Such overlap’ would obscure the goal of.the study, i.e., to identify
the impact ‘of materials at‘different reading levels on the compre-
hension of the students. Probably the better readers were also the

better achievers in biology. . Overlap between the content of the

course’ with ‘that of the articles will tend to exaggerate the distinc-

tion<between the better students and the weaker students. xThis
exaggeration could produce statistically significant differences
which do not adequately represent the various reading abilities of

BV

the students.

. The study used the Posttest-Only Control Group~Design.;F?retestings

would have eliminated the suspicions described in the- previous para-

graph. Unfortunately the 1nvestigator offered'no explanation for -

" gselecting the Posttest—Only Control Group Design whlch assumes that
" all of the students had a similar ignorance of the content of the

-articles before reading them. Previous comments in this analysis

indicate that probably the students had a great variety of under-.
standings about the concepts and vocabulary used in the articles. .

Pretesting with posttesting could have eliminated this probable o
B Y - E .

‘variable.

Most science educators agree with the investigator's assumption that

y up—to-date current material needs to be incorporated into the curric-

ulum as a supplementary learning device. Many secondary school
teachers use newspaper articles, br science reports from news maga-

zines, or popular science magazines,'e g., The Scientific American.

"Such articles are designed for the reading level of the general

public, i.e., for people‘with relatively poor scientific literacy.
Unfor tunately: the investigator-ignored -such sources and implied that
only articles published in scientific research journals will pro-

“vide up—to—date current material. His advocacy of the scientific

journals may be justified if the goal of the science teacher is to

.
L
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consider the methodology of the current scientific researcher. " But

1f the goal is simply up-t o-date current information about .the- latest b
f scientific discoveries,'then educators already have\an abundance of 1

excellent sources at reasonable reading evels. ‘Some of these.

sources present the most recent advances f science more quickly

R than da the typical scientifﬁp research journals.

- The investigator assumed that "to a large extent“ the secondary

i

schools do not. know how to cope with serious deficien

ies in read-

>.:7“[‘v ing skills.> In recent years, curriculum materiaIs fo"Science

greater accommodation;of readlng levels than traditional textbooks.bg | )
L Research studies w1th the Intermediate Science Curriculum Study have. e
o demonstrated that individualized instruction‘greatly asgists the h;ptg..\5f,
ﬁ. ,;_ improvement of. reading skills. The impressive array of\new supple--t'
mentary science materials for the: se¢ondary schools seeus to demon- .
strate that ‘the schools, with little effort, could meet the problem ,ﬁl
» of declining reading lkvels. The investigator uggests‘" "Classroom
L“. ; . teachers of biology should be encouraged to p@égicipate in rewriting
difficult 'science materials to a. less difficult level of readabffity
for the poorer readers in their classrooms.v A more - .obvious Shgges-". . ‘¢
tion seems to be the encouragement to identify appropriate terials Vo

which have been prepared by commercial publishers.

A

-

Another stated ~assumption of the investigator is that the rate at

which a teacher can proceed depends largely upon the ability of fthe.e
. students to read critigally. Certainly this is‘true in a tradi-

tional lecture-recitation approach- which was the approach used
within this study. ,?«wthe other hand the trend toward individual-
- ized instruction i~,

using the Individualized Science Instructional System are able to

_ucing this problem. Fpr example, teachers.

challenge the bright students vhile simultaneously caring for the
needs of the slow students. The recent recognition of .Che great
variety of abilities in the secondary schools is ‘encouraging the
adoption of such flexible new systems. ' - :
Q > € j . o




'4used the Portland Science Test which ~attempted

.« . —

ﬁhen'éhis”ahstractor did the research of his oun dis$ertation; he

) avoid variations

in readinguskills through’the use of diagrams and drawings ster-

"theless this study demonstrated strong correlations Between scores
on reading tests and scores on the Portland Science Test ] Appar—

uently students who do not read well also have difficulties in

achieving: scientific concepts The importance,of the link between
1~

reading and understanding science is how. receiving %erious atten—'

ition.‘ Nevertheless, the importance of the t0pic suggests that many

additional studies are needed For example, highly motivated

- lstudents will read materials which are far above,their reading
 level..- Studie;\are needed to identify the style of iting which .

will best motivate students. Adﬂitional studies are needed on the‘
-

long-term use of science materials of relatively low reading levels. N
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Gabel D. and J. D. Herron. "The Effects of Grouping and Paoing on - :

v Learning Rate, Attitude and Retention in ISCS Classrooms." e

. Journal of Research in Scierce Teaching, 14(5):385-399;1977.. ~ \ . - '
s T Pescriptors--Achievement: Attitudes; *Educational Research' E
e ' ‘Elgmentary Secondary Education,.*Grouping (Instructional .
TR o Purposes)‘ *Instruction; Junior: ‘High School Students: - ' ‘Jﬁ{

T T *Pacing, Retention"Science Education- *Secondary Schobl - SRR
. o Sy

U : Science N R , . ".6__; ) i S

-~ o - o, .o 0 . e . :..."

s

':Expanded Abstract and Analysis Prepared Especially for 1. S E. byl.
James A. Shymanskyﬁ‘The University of Iowa. P R

- ] S . : {Jf L v . ) S e ’
"'\ . ’ - .u = ’ ) “4 ’ N : . ’
s R LY. N . ) ) L. . ) ) -

"791§* “.,.' ] ﬁ%p s N o ;f‘, T .'.J N '{ - ; »;. f .
r}muﬁbse t{f this study was to examin&the ef.fect of allowing E

ace themselves td achieve mastery versus imposing a dead-

oo O]
« NTATAT: 72
.- ,/%‘/ 7 % ,‘-y,

R : ompletion of chapters~in the seventh—grade Intermediate e
PERE o 7 /EI ,}w . .
s i ’ _.,: 3(4

%-griculum Study (ISCS) materials. Criterion variables in*

s
f‘ were learning rate, retention, and attitude.. In addition !

',..iqg pacing, the effect of working by oneself or with a part-rwn

ner was also studied. R ' (-:;f-’- -

N e

“Ratfonale . S T o
'"The{research reported in this study is tied generally to the mastery

: o learning model . of Bloom (1968) This study attempts to extend _pre-

." ' ‘vious studies of learning rates conducted by Kress and Groper (1964)’1,
‘Herrill Barton .and Wood (1970), and Merrill and Stolurow (1966) which ‘

”Y;\ .dealt with short time spans  in programmed instruction situations and
i;i;? " to resolve some of the issues raised. by the coanicting results of
IR .thg (1970), Wong and Lindvall (1970), and Yeager. and Lindvall (1967)
?%'i ;::'jin their learning rate studies of classroom populations. '

‘ : ,\\ - K
SR o

EO T ' S

N ;;;;Reéearch'Design and Procedure

fhi%}~ ,The study utilized a post- -test only design involving 43 intact ‘seventh- .
f”-?". ugrade ISGS classrooms (1022 students) drawn from fqur county schools and

9._ T L o 16'
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six city'schools. Because of perceived varidtions in student, parent,
and teacher attitudes toward school and differences in teacher/pupil .
ratios, the - data for the. two-sub groups<were analyzed and reported
separately.- The 12 teachers involved’ with the 43 intact classroomsf
were randomly assigned to either/the self-paced strategy or imposed

;: deadline-etrategy, the main indepegdent Nariable. %‘ :g N
L : - , y ,

. -The! dependent variables studied included retent on and learning rate

iJ‘F" ,as measured by chapter tests developed by the ISCs. staﬁf at Florida B

N State University and attitude as measured by A-Scale tq.Measure L

Attitude ToWard Any School SubJect.,_' ‘- P ,»i;f:‘?
- e
For the purpose of analysis, the data for: the four county schools:. and
six city schools were sepagated., In the ANOVA procedures applied
data were . blockgd by ability group (as- measured by the 0tis-Lenn0n'5
R ) Teet of Mental Ability), student arranggnent (individual vs. partner),'
) o and ISCS chapter covered. Along with the main effect of pacing, then,
a Pacing-Grouping-Ability interaction effect for each criterion*varia- L
ble was also. analyzed. S T |
o The actual duration of - study was not reported except to say that tests'
A.for retention and learning rate were administered after each of four
" r,scs chapters. ' _ B ’
tANOVA summary tables are reported for. each of the dependent variables
* (retention, learning rate, and- attitude) for both the. county and city
vschool samples, In addition, plots of cell means from the ANOVA for

:}earning\rate and ability group are presented.

Wy : ‘ . - L : .
< . . . -
.

2

Findings

-

-Learning rate was found to be greater for county school students who .
vorked alone rather than with a partner, but there was no difference
in learning rate observed as function of the self-pacing or imposed
\deadline variable for. these same students. In the’ city school

"voample, the results were somewha& different. Students who worked

17
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;.in pattnerships learned at a - faster rate‘than indiyiduals. It was also-'
- found that students wnrking in ‘the self-paced classrooms had higher
‘ learning rates. This was particularly true for low ability students
.: and, to a lesser ex;ent, for average ability students.‘ Furthermore, .
’ low ability students worked at the lowest rate ‘when working alone with
deadlines and best- when working alone with self—pacing. For. average
. and high ability students, working with a partner produced the higher J

In analyzing retention effects a slightly different blocking arrange- _

ment was used. A 2x2x3 design was produced by using ‘the two pacing

levels, two ability 1eve1s, and three partner groups (individual .heter- '~
'% vogeneous, and homogeneous) Results showed significantly greater o '
retention rates for city students in- the self-paced classes and a
similar trend for the county students, though it was not significant.
County children who worked alone had higher retention rates than those
in partnerships but no differences were found in city school children.

_ G : R .

Low ability students obtained higher retention scores when working in
partnerships in. both the county and city samples. High ability city
children who worked alone scored higher while their county counterparts

- scored somewhat lower than did those in’ phftnerships on retention.

hAﬁalyéis of attitude scores produced no'discernibleatrendsfasap*func-
.tion of pacing'or grouping. .Count¥ school students appeared to like

o ISCS more than city children, but not . significantly so. “f”

o

Interpretations

The explanation"offered for the finding that low ability students’”
aeemed to- ﬁare batter in self-paced classrooma than in those with
imposed deadlines is that the dreaded thought of staying on one topic.
until mastery level learning was accomplished may have been motivat-

ing .to these students. In addition, there was greater opportunity for

: remedial work and extra help. in the self-paced classroom.f

18
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Though the findings for average and ‘high ability students were not ‘as
“conaistent as for the low ability groups, it appears that the S?actice
_of imposing deadlines so that students "move along" probably leads’ toiu
less learning ‘than insisting that mastery ‘levels of learning be - 4\';
f,achieved——at least for the low ability students. The- authors conclude r
. " -, that apparently low student motivation.and lack of interest are at the
.heart of ‘the problem and that imposed deadlines forcing students to \<
'\g~ move through the material faster don't solve the problem. |
K S

- e ° . . . "
. : 3

I PR S ABSTRACTOR'S ANALYS.ISf;Q-* VT

v.while it 1s. difficult to comment on the exact niche a- study s?ch as e \.

- this occupies in the matrix of studies of instructional strategips,

S this ‘study is significant.' It attempts to deal with the. much-highly

' A 'atouted concept called mastery learning. ' The study attempts to sort k
out the myths and ‘the facts related to mastery learning in ‘the context

\Ebf a juniot high school Science program. L 1s there any proof that the.
,Bloom model can be practically applied in a junior high school science |
'classroom’ What are the tradeoffs, the 1imitations, the payoffs’

;:This study aﬁdresses these questions and has implidations for- the. y-"

‘_broader question relatino to the degree of individualization possible

J
o

,jﬂm_the science classroom. ‘
_ The authors utilize a unidue approach in, the.research design by includ-"
o ing the - retention rate as a ‘major dependent variable in: addition -to.
the standard v”\iables' achievement and attitude. “The question of
',how well materials arid concepts "sink in" is oftentimes overlooked Dt e
“4n studies of instructional strategies concerning the effectiveness. -
The inclusion of retention rate and the overall breadth of the K

' dependent variables studied‘i; the strongest dime si n of the inves-'

" tigation. o " PR I

The article is clearly written.* The statistical tables and graphs’
provided are adequate. The extensive .discussion and recommendation

sections are especially valuable *'The authors include anecdotal data
o ' ) B hd ." N N ’ .

e
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~ . o
4'conclusions and interpretations._ . ﬁj : -,

throughout the discussion section which add support to several of. the
Y

-

=4

The inclusion of several blocking factors and the split of.the sample -
into county and city for ‘the purpose of ana1ysis4led to some. inter-
action effects and inconsistent results across the two sub-samples.‘

Thus, generalizations concarning ‘the ‘main effects of pacing'and

:grouping are Iimited. - However, the authors do draw out appropriate

'conclusions,,frpm the analyses, o ST

\ .
.

‘vierhsps the weakestvaspect\of the'study is in the specification of the o
”.treatments The main effect of self-pacing VSs. imposed deadlines ‘seems

~"clear enough on the surface as.do ‘the blocking factors, ability, group-'
._ ing,“und chapter. However, the variation implicit in the ongoing o

instruction of the 1SCS classrooms studied is not . adequately discussed

ot recognized in -the, report. —As a result, the reader 1s left wondering ;;

5 about the level of consistency within treatments.' For example, it is

-erroneous to assume constancy ‘of. teacher effect across the sample unless

some, monitoring is done. It is’ generally accepted that*the teacher playsif

an equal if not dominant role in overall classroom strategy when com-.* o

4‘pared ‘to that of the curriculum materIals being used. In other words,

one cannot assume that there is an"ISCS teacher," an "ESS teacher," or

any other "curriculum-type" teacher®in classroom studies.

The failure to- control for teacher effect je0pardizes the external

validity of the study._ The authors allude to the possible effect of“ .

certain "strong teachers" in their discussion of learning rates, but e v

'~the discussions generally overlook this effect. One capnot be sure

that differences occurring between students in the various treatment'

s

) groups are- the result of the independent variables or the unknown

teacher effect. -

The research questionswaddres ed in thig study are clearly'important.:

We need to know What the trade-offfs are between self-pacing and, group

instruction; is mastery.learn' s a viable concept; do student partner-

ships in the classroom help or hinder learning and’ attitude? But these

‘factors cannot be studied without reference to the classroom teacher.

."—(v, 24



There are two basic types of research designs worth c0nsidering in
dealing with this problem of. accounting for teacher effect in the
study of instructional variations., Small scale studies involving one
vteacher represent one‘alternative. Here teacher effect can be . congl"
'trolled completely, but generalizability is very limited. At best
i ', - one can explain the cqntrol parameters arid leave- the question of
‘ "appropriateness of results and interpretations to the reader.
'A aecond alternative is to incorporate ‘the teacher variable into ‘the |
| experimental c0nditions. This can be accomplished by training teachers'
-to assume specific roles in the classrooms for the purpose "of the v
'study. 'All teachers can be trained to> exhibit ‘the same behavioral
patterns, thus eliminating the teacher as a design‘variable, or varia-
. . tioms in teaching behavior can be planned to augment the nain variables
‘under study or to»define a new variable altogether, In either case,.n_
‘:fan>effqrt must then be made to monitor_teacher'effect'and these data

“ghould be incorporated in the report.' ' . E A h

Adding the teacher variable to studies of program effectiveness and
_instructional variations requires a. great deal more preparation for .
" the research execution and ‘complicates the research design, - Classroom
‘monitoring of experimental conditions either 1ive or via audio/video-
‘ tapes 1is costly and time-consuming But the -increase in overall
) validity and ‘the descriptive information of the critical teacher
‘ variable provided far outweight the extra investment. In this other-
"wise well designed and executed study, the validity of che findings 3f
“"" ' vould have been greatly enhanced by attending more specifically to

the teacher variable implicit in ‘the classroom.

«
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\

E This study was intended to asseéﬁxthe (a) knowledge and (b) application

edllege preservice education majors, high school seniors, and junior high
school eightnlgraders.‘ Using data from two specific instruments, ‘the

answers toitﬁe following research questions were determined:

-

1. will tnere be a significant'difference betueen'performance
on the relationship and the application instruments for
college, high school, or junior high school subjects? .

2. Will there be a significant difference between (a) college
and high school subjects, (b) high school and junior high -
school subjects, .or (c): college and junjor high' school s
subjects in their. performance on the applications instru-
ment? 4

. 3. w1 there be a significant difference between (a) college ’
. * and high school subjects, (b) high school and juniox high

school subjects, or (c) college and junior high school sub-
 Jects in their performance on the relationships instrument?

Because the metric system is the standard international language of

vmeasurement, the United States has, by. legislation adopted its use>

Cottespondingly, materials and programs for metric education have
been developed. This study sought to. determine current knowledge
and application of the Standard International (SI) units.

“

07

-

.ability of the International System of Units by‘three groups of students-'
: |
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';Reaearch‘DeSign and Procedure - N . " - . g&‘

Pbgglatzon. Three groups of students were selected' (

1. College seniors enrolled in either methods or curriculum

‘ courses designed for prospective mathematics or science
teachers. These students attended Auburn University, ‘ R
winter quarter, 1977 : , : L,

2.y High school seniors enrolled in chemiggLy or physics courses. . 7;Ni
" of a southern, city ‘high school which had a total stident L L
population of 1433. ;

3, Junior high eighth graders enrolled n an independent ISCS
. elass. The school was located in an urban setting a@@
served #90 seventh and eighth grade students.

\

44',-The researchers assumed the high school seniors and the junior high

leighth raders represented the upper quartile of students in their '

resp ctiVe schools. Therefore, the scores on ‘the two instruments '

would not be Si°nif1cant1y different than any of their classmates

not involved in this study. , : B s - e
‘Ihstruments. The. researchers dbnstructed two instruments to assess ‘ )

" (a) metric relationships and (b) metric applications. '

4_The Metric Relationship Instrument (MRI) consisted of 20 items "which

" were judged most needed by a literate population for everyday. non—"
scientific use" (p._284) - Subjects were given 20 minutes to complete N
the test which consisted of metric ‘unit conversion problems. TFor .
example, 14, 000 meters equals ______millimeters. Two of the items
'involved conversions of square and cubic units (e g. ______square .
decimeters equal _;____square meters). The score of each participant ‘
vas eonveniently rated as the number of correct responses. Further, | N
the xnder-Richardson Formula 20 reliability coefficient was calculated ’

to be 0.94.

The Metric Applications Instrument (MAI) also consisted of 20 items
which were rated by the number of correct responses. The ‘items were
contained in a slide-tape presentation which first* showed*the subjects
' “ J : o ' ‘ -
2 ' |
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 Question 1

'ﬁ_)a "commoﬂly known object from the’ environment” (p. 284) and then, asked,
?them to WTite the metric units of either length mass or capacity for a-
- specific ‘chargcrerispdc. For example, "about how many kilograms does’

*’ .the chicken Wetgh}”/pi

€] 288) Since the application questiOns involved.
variability within an acceptable range, a panel of qualified experts

o Judged as Val;d the limits for each item. The Knder—Richardson Formula. -

20 reliabllity coefficient was 0Q.74.
> . J

' Procedure8. Within each group (college, high school, and junior high),

the students yere randomly placed~into two subgroups. One subgroup ' *

was gelected ¢o take the MAI prfor to the MRI The test seQuence was

reversed for the other grOup. The mean scores of the groups were

analyzed With t-tests.

i

—— .. . . . . SR . v

s ..P

g1l there be a significant'difference between performance.
on MRY and the ‘MAI for college subjects, high school sub-
:le°=8. or junior high school subjects"' (p. 285).

The perforMance of each of the-three groups was significantly different

for the MRI yhen compared to the results of the MAI.. In fact, th€
difference between.the relationships and application mean scores were
177 percent higher for college students, 176 percent higher for high
school studentsg and 224 percent higher for junior high school students.

my11l there be a significant difference between collegé -
subjects and high school subjects, high.school subjects - qt
and Junior high school subjects, or college subjects and '
juniqr high school subjects in- their performance on the

MAI?" (p. 285). -

A}

~

There was o significant difference between mean score of the college

students and that of the high achool students on this measure«

\
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Significant differences did oecur when'the college and high school

students’ scores were compared to those of the junior high students.

| -@'estion 3

"Will there be a signif cant difference between college
. ' ‘subjects and high school subjects, high school subjects and
“Junior high school subjects, or college subjects and junior
high school subjects. in their performance on the MRI’" (p.286)

Nb significant difference occurred between the college student group
mean score and the high school student group mean score. Similarly,
there was no significant difference between. the high school group and
the junior high group. There ‘was, however, a significant difference
between the’ college student group and the Junior high group. )

-

. - e . . . .
v . : ‘ . : . ’ . . V]
. P . . : : X . : A ! : N

Interpretations

LA
1. In analyzing the test items, the questfons dealing with square and
cudbic units on the'MRI~were'confusing.to all participants. . '
2.. All three groups exhibited higher mean scores on the MRI than the
* MAI. ‘This indicates "inadequate experiences in actually using SI
units of measure” (p..2877, N '
| 3. ‘The contention that college, senior high school and junior high
school students "are able to perform paper-pencil computations
. vith SI units without being able to apply these units to describe
. _the world in which they 1live" was supported (p- 287).

ABSTRACTOR'S ANALYSIS
This study was intended to assess (a). the knowledge of metric relation- _
ohips and (b). the application ability of threetdistinct groups of
students. The analysis must, therefore, discuss the results in terms

of the sample population and the assessment instruments.

.
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* . sclence course or:in twelfth grade and taking‘either hemistry or

]

" schools. The assumption that these students would score no lowe

The participants represented secondary and college students who were

_particularly interested'in sclence and mathematics. Since'the

' researchers did“not wish to involve all the junior and senior high

students from the - two selected schools, they chose on1y students

who (a) were either in eighth grade ‘and enrolled in a self-paced

'physics and - (b) represented the uppér quartile of students in

" than students not in the study 1s reasonable. As for the college
group, these students were education majors who wished to teach
science of mathematics. Generalizatipns can, therefore,‘be made
regifding secondary school students interested in science'and college

j-science and mathematics education majors.. Alt ough hypotheses we e
missing, it would ‘have been reasonable to assume the college group

_Ypuld ‘have d greater knowledge and application ability of the metric

. gystem than either the junior or,senior high group., Likewlse, the

oenior high group could have been hypothesized to outperform the
junior'high group on both measures. Results of no significant
difference could be. explained by (@) the lack of'emphasis on the
metric system in coursework; (b) the possibility that the necessary
knowledge and metric application are attained by a Specigic age,
- thus making academic level irrelevant; or (c) the validity of the "|

instruments.' Since the type of courseworlk and age of acquisition were'

not - specifically determined an ana1ysis of the instruments would be
worthwhile. o '_ '

" The instruments developed for this experiment are interesting. The -

'~Khder-Richardson statistics are imoressiveaas is the care taken to

uae a qualified panel of experts to judge the items. But. are the
tests valid indicators’

-

©

The relationships test (MRI) appears to measure relationships as deter-
, mined by metric’ conversions. Metric conversions are not difficult, '
providing the.student understands units of ten. Thus, it 1s possible:

for.the bright junior or senior high student to outperform a college

otudent'who'has never learned the simple unit‘relationshipso The lack

i 27
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. of difference between the college and high school groups is not sur-

prising. Further, the lack of significance between high school and’
Junior high Broups is also not surprising. The expected difference
between college ;?d senior high groups 1is, perhaps, nelated to addi-'

tional coursewor¥. Assuming the test does measure metric relation-..

ships, the data indicate coursework as the factor fg T higher'scores s

and’ not age. An interesting future study\whichwat empts to correlate

the way the metric system is taught, the specific textbook or curric- .

nlum utilized and the MRI. score would prove intﬁresting.

.- e €
-
L T ~

The applications test (MAI) appears to measure pereeption ability,‘
general knowledge of mass,“length and volume as well ‘as the ability

to apply metric units. . ‘When students are asked to express the weight

of a chicken in grams, more than application of theﬁnetric system is

involved.' For example, students need to know the weight of a
zchicken in either pounds or grams before they can express an answer.
.Since many younger students have had little experience estimating )
‘mass, length, and volume, it 1is not surprising that the- junior high
group had a significantly lower score than the other groups. A’ N
better research hypothesis would have been' that students who can
percelve units of measurement within a certain range can apply the;
metric system better than students who cannot perceive well. Since
"1t appears that perception ability is lacking, the data indicating
"lower scores on the MAI than the MRI for all groups are not unusual
- An interesting follow-up study would be to compare the results of ;
,atudents from a country where the metric system’is exclusivelx,used
with the results from this study.’ Further,'additional research using
~items that students can perceive might provide insight. A
Specifically, the findings of thisﬂstudy offer some basig for ani'
'asaertion that the metric system cannot be applied by students.
Eowever, sweeping generalizations are not supported! . The’ study f
was well done. Although the sample sizes were small (24-32), '

procedure was sound and has provided data for those interested in

metric education. ' K : 8 L L
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i Joneo, Dan R. and Harold Harty. "Instructional and Classroom-Management .

-Preferences of Secondary School Science Teachers. " Science Educa-
q;tion, 62(1):1-9, 1978.. o ‘ 'EEE

Descriptors—-*Educational Research *Inseruction, Instructional

' Designs; *Perception; Science Education' *Science Teachers,
Secondary Education, *Secondary ‘School Science"Teachers *{ .

. Expanded Abstract and Analysis Prspared Especially for .1.S. E. by
Ronald D. Simpson, North Carolina State University. .

<

x
[

' This investigation was designed to ascertain whether there was a rela-.
tionship between science teachers" preferences for instructiOnal _
h‘_approaches and their classroom management orientations. The investi- ‘_
gators suggested that a teacher expressing a high- preference for -
"fnquiry'" instruction might also reflect a strong preference for

| ”humanistic ‘management, Conversely, it was felt that a strong ‘_‘
preference for "traditional instruction might correlate positively

with "custodial" classroom management preferences. F0_§ r

.. Rationale

- g oo -

n

- The investigators cited work of Kerlinger and Walberg as: they developed -

- a perspective for this study. There is considerable evidence that
atfltudes and values ‘held by teachers, along with’ selected perqpnality
variables,»influence how they behave in their role as instructional »
and managerial‘leaders. The assumption 1is that teachers who prefer a -
‘more "traditional" or "directive approach to instruction also prefer
to manage students in a more structured" or "restrictive" manner.'

Likewise, teachers who prefer the more progressive" or, "inqpiry

methods . of instruction will tend to prefer a more "permissive" or o

"humanistic" mode of managing students. . The researchers in this study -

vere interested in ehamining these assumptions by correlating teacher

'responses to their Science Teacher Ideologicalereference Scale (STIPS)"

",vith responses from the same teacher% to an already developed, vali- -

dated scale developed by Willower et al., called Pupil Control Ideology
Gc I) ., . - R . . ) ’ -
R 29
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‘ ’Reaearch-'Des'ign and Procedure m ,\, Toa
, o - T : e : - 'r»‘.
;_fi' _ The first part of\phis study was dev0ted to develop ng the ST;PS instru-
'f‘ygi.fment. .Based on the Work of Hurd Schwab and Joyce -and Weil, positive,
-third-person statements were designed ‘to reflect two generalized
: inatructional strategies* inquiry and traditional The items wgre
submitted to a group of 18 science edudation specialists for face ’ 23.
lvalidity. From the. screening, a list of ten statements for ea¢h -
instructional approach was selected and“{andomly ordered. The final
list of 20 items was then cast in Likergﬁscale format with weights of
or. "undecided " 2 for "dis-

gned. Respondents to_STIPS

5 for "strOngly agree,” 4 for'"a&ree, 3]
_ agree,” and 1 for "strongly disa; ree" as

are. scored on each of the two suhscales.

logy. Reliability and validity estimate?;have been reported by
Willower et al. . ] : l‘f, “g & o ' ‘ h;:

* d ) _A population of 44 inservice sciegce teachers was selected for this ,i;-
_atudy. -No. sampling plan or randomizationgtechniques were attempted. .
Participants vere selected on their. accqﬁs_ W1ity and thedr, willing-:
ness to participate._ The teacheﬁs in t}d Sample were - frOm'inner ""fj

" .city and suburban schools.- The444 teachers were from seven high :

-

d one middle school . The. sample'~ip
?1'

schools, four junior high schﬁglsf;
1%¥H ages ranging from 21 to. over 60n.}

included 33 males and 11 females

‘Experience #gnged from 16 teachers having one to five years to four

teachers having 20 years or more.. - Taelve teachers had a bachelor s
degree; 31 had a master s degree, and one had a doctora%e.//_;l_

’

;

The 3ubjeéts were not informed of the purpose of the study nor were ,'ukf, ' »g
they told anything about the underlying nature of the two instruments. ' '
 They were ‘asked to respond to the - items on both: instruments in terms
" of their own classrooms.' Both. instruments and the demographic check-
aheet were administered, ‘and collected within a ond—week period as the

- achools were visited.

- -
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Data collected using STIPS were scored on the basis of the “two sub—

scales: inquiry and traditional. The possible range on both sub—“

focalea'uas 10 to 50, Data from the PCI were tabulated so that a

_single score was produced.‘ The range‘possible was 20 to 100. NI

'
. [
A

The investigators grouped the frequencies of the STIPS scores into
four intervals for "ease of better depicting the frequency distribu~

tion of scores." These results were:

The mean PCI score was 57.96. A coefficient alpha of .64 was calcu-
; Pl . .
lated for the 20-item PCI.
. .

3y -

" Number of Teachers In This  Number of Teachers in This

gggge ‘Range on Inquiry Subscale Range on Traditional Subscale
10200 0 | 1 |

21-30 o 9 - 18

40 - 3 | 22

B0 e & 3 -

‘The mean inquiry subscale score was 34,16 and the ‘mean traditional sub-

scale score was 31,73. Reliability estimates using coefficient alpha

vere .73 and .70 respectively for the inquiry and traditional subscales.

. When teacher scores on the two subscales were correlated, a coefficient
. of .32- (p €.05) was yielded. Subject scores on the PCI ranged from 36.-

“]to‘72, Looking at four intervals the number of scores within each

intervalvwas. 5 . -

e - o Number of Teachers

"Range - Within Interval . '<\f _ .
20-40 - . 1 . | -
41-60 ' 6 .

. 61-80 27 s

81-100 -0

3 3 ' . : . o ®
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Correlation coefficients were calculated to study possible relation=
ohips ‘between ‘the inquiry and traditional subscales of STIPS and PCI.
The correlation between the inquiry subscale and PCI yielded a -,22

(nonsignificant) whereas the correlation between the traditional sub- :

a

scale of STIPS and PCI was calculated at 32 (p ( 05) . 4331

Correlation coefficients were also computed between various deﬁb- |

graphic variables and the STIPS two subscales and the PCI. Only two

correlations were found to be significant. Sex of the teacher,corree

" lated 32 (p<. 05) with the traditional subscale of STIPS. The'number
»’ of years of teaching experience correlated .84 (p €.01) with scores on
-- the PCI. ‘

InterpretatiOns

The investigators stated’that‘the nonsignificant negative correlationfg
- (=+22) between the STIPS inquiry subscale scores and the PCI scores

is probably attributed to the predictive inverse directional nature of
the scores. Although not significant, they State this trend appears

'reasonable because inquiry learning environments in science teaching

seem to more closely resemble a humanistic pupil control ideology

-than they resemble.a custodial ideology.

The- significant positive correlation ( 32) between the. STIPS tradi-

tional subscale scores and the PCI scores ‘was predictable because of.

" 'the similar directional’ nature of the two instruments. The authors
‘'suggest that this is reasonable since to teach science using a .tradi-
tional strategy would require more conventional,“restrictive, teacher-

,5controlled classroom activities' hence, a more rigid or custodial

management ‘orientation.

When the two subscales of the STIPS were correlated, a significant
(p €.05) positive correlation (.32) was produced. 'The STIPS, there~-

fore, did not, with these 44 teachers, demonstrate the expected

" inverse relationship ‘between preference for traditional vs, inquiry

32
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teaching. The investigators concluded that the STIPS does not discrim-

" inate teachers preferences toward the twg generalized instructional
approaches but that it does appear to describe the tendency of’ 4 popu~-
; lation 8 orientation toward one of the other of the strategies.

‘;‘:. When demographic variables were considered, only one important rela-
o tionship emerged The number ‘of years of experience correlated .84
with scores on the PCI, The researchers in this study suggested that
the period of time in “which - the teachers received thelr college B
preparation may have influéhced their propensity to prefer inquiry or

‘ traditional teaching.

1}
¢

| ~ ABSTRACTOR'S ANALYSIS
T - | .
There haS‘recently'been a lot of interest in studyinglﬁelief systems
| or the "educational philosophies" of teachers and how this relates
to their instructional and managerial preferences and behaviors
relative to the classroom.' The investigators in this study address
:thisugeneral and timely question, They are quick to point out’
several limitations oflthe study and to acknowledge-that their work
‘4g an expLoratoryvendeavor designed to stimulate further research -
‘on this topic. D S

-
o

This paper contains a gogd review of the literature and: develops a
: solid conceptual framework on which to proceed. Tt does appear that
_ -~ teachers can be classified into "traditional" versus progressive
) ¢ viewpoints and that this, represents a legitimate link to how teachers
view and behave toward students. The Pupil Control Ideology (PCl)
instrument used in this study appears to be a reasonably reliable
and valid measure of the degree of permissive vs., custodial. pupil

control ideology, . g

R .o —

v

: : Tl - . .
One of the most conclusive findings ink s Study was the high posi-

v

tive correlation between the number < 'rs of teaching experience

- T kYN X
.and scores on the PCI. This suggestS%(and3§§ in harmony with oo

- €
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lpeculations of the investigators, that teachers with more years of.

experience tend to possess a more traditional -custodial oupil con-
- .deology. The investigators in this study also reported that
sex of teacher correlated ,32 (p ( 05) with the traditional subscale .
of STIPS, but}this was not.@xplained in® terms of direction or
_statistical methodology.fj' T ; ' ‘

Most of the, remaining'comments about this study should impinge,JI
feel, on. theq&alidity of the Science Teacher Ideological Preference
Scale’(STIPS) _Ihe scale was.developed by the investigators in this '
.study and consists of two 10-item subscales. One subscale was '
designed to measure- preference for the inquiry. teaching strategy.

The other subscale ‘was - designed to ‘measure preference ‘for the tradi-i
tional teaching strategy.' Respondents to .the STIPS are séored

oeparately on each bscale, hence, two scores are yielded Scores

_ range from 10 to 50 ‘with higher scores suggesting a stronger pre-

ference for the respective teaching -idedlogy being measured.

| 9 o | |
The §;§PS was-developed in a manner somewhat unorthodox tomost scales
using the Likert‘format. While 1t is purported to.- measure attitude
toward science teaching ideology, all of the statements included in
the instrument were constructed in a positive stance.’ Using this

method, a total scale score was not possible' two scores were necessary

"for.each subject. When scores for the two subscales were correlated

a_coefficient of -.22 was produced. This suggests that less than 5
percent of the variation of one subscale was predicted by the other.
By having lO positively written statements about traditional teachinga
and’lO positively written statements about inquiry teaching, it was
possible to produce scores reflecting agreement (or disagreement) with
both ideologies. This was apparently the case here._ It does not
appear that the two subscales were measuring two different psychnlegi-
cal objects ("inquiry vs.a"traditional" teaching), if so, the two. sub-

scaies were not viewed by these teachers as different constructs.

- When instruments like the STIPS are constructed; it is generally

',.conbidered.necessary'to factor analyze items»in,orﬂer to develop a



case, for the validity of claiming two subscalea. One would suspect’
‘that with this instrument the teachers in this study were reacting to

the two sets of items in much the same way,-suggesting from at leastf

a statistical standpoint that they were not.regarding the two ideolo-
gies as contrasting or bipolar entities. Also, had the scale*been

. constructed where a total score reflected a respondent s ‘position along

a continuum of "high inquiry orientation" to "low inquiry/orientation,
one would be able to develop a Sense of distribution for a given popu-

lation along this naturalﬂ continuum. It is highly possible, and this

is a conclusion one could draw from this study, that inquiry" teaching -

strategles and "Mtraditiona® .teaching strategies as’represented by the
otatements in STIPS are not necessarily diametric to each other. While
the literature’ in 'science education, particularly during the sixties,

~depicts "inquiry teaching" as an Instructional strategy opposite in

- . nature to the traditional directive methods, it is quite possible that

-

this distinction is not concretely ‘held by practitioners.

In looking at items comprising the STIPgnit appears that some'of

Edwards (1957) guidelines for instrument construction were not

4?
followed. Some of the statements appear a bit too lengthyf several

going beyond 20 words.. In some cases, the sentences are. compound,
as in the'following one: '"'The primary objective of ‘lab experiences
should be the development of manipulative skills and ability to
fol;ow directions which lead to planned results. ‘Some of the s/nZ

» tences in the STIPS appeared to me as statements that would likely

elicit agreement from most teachers regardless of their philosophical

views on teaching methodologies.. In studies like this one where new

instruments have been developed and are being reported, it is useful

for the reader'to;knoW'SOmething concerning the discriminatory poner'

“of the-individual items. Since the Lik?rt scale does not presuppose

equally appearing.intervals,,it is also of questionable'value to

‘report fresh-results in terms of the number of scores within each

10-point (or some other) interval. Normative data such as means,

standard deviations and ‘standard scores are usually much. fiore useful.

1 think this study represents a fruitful direction in science educa-

‘tion research., It was well-written, easy to follnw and interesting.
3 |
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:The review of literature was relevant to the study‘and_the use of the
PCI appeared well-founded.. The investigators carefully documented '
their sample and presented the results in-a thorough fashion. They
were qPick to acknowledge the fact that the sample vas both small

and nonrandom and that their results were not gé%eralizable to other
populations. For these reasons,I view this study as a step in the

~ right direction.

The primary weakness of this investigation is that the validity of

B .the_STIPS\instrument is questionable: Many ateps normally taken to
aapure high quality and valid instrumentation were missing in this
study. While by no means the only guide to instrument development,
Edwards' guidelines are generally regarded as good basic steps to
follow when constructing attitude scales. '
fhis.study'elncidates the state of the art in attitudé research at"c;
‘this time. Researchers in this field need to be reasonably sure
that their instruments for measuring attitudéds are reliable and valid.
This can be fostered by using techniques_recommended by measurement
specialists in educationm and'social psychology. New instruments .
shpuld then be correlated with other valid measures as their validity

- 18 sought.' Once we have valid measures to use in our research, we can

then proceed to look for valid relationsﬂi?s between self reporting,

paper and pencil instruments and actual behavior.

' Looking at the questions.initially raised by investigators in this
' study, it seems reasonable to expect that preference of'teaching )
methodology correlates positively with preference of pupil control

methodology. This may ﬁ;t however, be the case with practicing
science teachers at the secondary school level. Most of the earlier
research in this area has been done with elementary school teachers—
and they may differ in ideology and.preference from their secondary
*  school cclleagues.v ‘In -any event, relaticnships between these two sets
_of preferences need to'be'studied more carefullyi_'Valid instruments
need to'be deveIOped in order to accomplish this, Once.relaticnships

between.preferences (ideologies) can be ascertained, then relationships




.

between deologies and actual teacher behavior can be investigated
qyith more validity. This investigation was a step in this direction.

v -
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“ Judge, Joan. "Observational Skills of Children in Montessori and ¥

'Science—A Process Approach' Classes.'" Journal of ‘Research in
Science Teaching, 12(4):407-413, 1975.
Pescriptors--Early Childhood Education; Educational Research-
*Instruction; Learning; *Observational Learning, *Preschool
‘Education; *Science Education

Expanded A;\tract ‘and Analysis Prepared Especially for I S‘!! by
Jbseph P. Riley, University of Georgia. ,

’ Lo

Purpgse

The authors stated purpose was to compare preschool children from

classes’ using the’Montessori method and S-APA’ in the process skill of

'Observation. & e

)

- -Rationale = - >

The study was initiated when similarities between the Montessori and
S-APA programs were noted in the literature. A survey of the two pro- .
grams identifying common elements was used by the author to justify

comparing student competence & the process of observation.

Research Design anqurocedure | ' _ : -

The 75 subjects included 25 students enrolled in a Ma‘tessori school in
Dallas, 75 students in a private kindergarten in San Antonio using S-APA,
and 25 students from a private kindergarten in San Antonio using neither
of these programs. The author sﬁates that the subjects were equated.on
socio-gconomic level (upper-middle class), number of years in preschool

(two or more) and age level of,the children (five or six years). -

Using Campbell and Stanley notation (1971), the design of this study may

be represented as a static group comparison

» LN
ho_o___ 2
o2
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xi Montessori Training

‘%, - S-APA Training . .
, o .
' 'x3 o : _Neither Montessori nor S-APA training
and - , . M : ’ .
'01-03 - The Science Process Inventory (1970)

The dependent Va;iahle was measured using the Science Process Inventory
(SPI) The test consisted of 68 tasks assessing the specific behaviors
in the process of observation. The ‘test was administered individually
to the SUbjths by the investigator in an effort to control the variable
'IOf different test administrators. Prior to testing, ‘the author played
a group 830€ with each class involved in the study, using questions
‘gimilar to the task questions from the SPI _The game was intended to
help eliminate test imfamiliarity. . The testing procedure allowed the
student tO cOntinue’through the tasks until he/she had three incorrect .

4 responses.

No informatilon on test validity.or reliability was reported.

_ Analysis
( - .
‘Multiple t-tests were used to compare the mean scores on the SPI for

the three 8roups. -The alpha level was set at .05.. g o

-

Findings

Significant difference5<were found between the Montessori and control
groups as well 55 between the S-APA and control groups. No signifi-
cant differences were found between the Montessori and the S-APA
© groups. The-adthor reports that the data provide evidence that the
) ' children from S-APA classes acquired observation skills in a period
of one YeaT Whereas the Montessori classes acquired the same skills

over a thrée~yesr period. It was also reported that the son of a

F
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.Task 2» to Task 62 on t

science_teacher was chE:f:y_child in the control group te‘ge beyond
SPI. o . s

1

Conclusions -~ ‘ " -

" The ‘author concludes that’ acquisition of observational. skills may assist

learning in other subject areas and implies that the process of observa-

tion affegts readiness in these subject areas.

Other conclusions concern the possibility of exchangingpteaching methods
and materials between S—-APA and Montessori in implementing each prcgram.

ABSTRACTOR'S ANALYSIS = -

Design . . .

This study is an example of ex post facto or causal comparative research.
This type of research attempts to determine cause and effect relation-

ships by taking advantage of existing contextual differences among groups

or individuals... 'L\

In this Stddy, existing groups were chosen ‘because they had experienced
a S-APA Montessori or traditional program. The appeal of this design

1is: in its unobtrusiveness It makes little or no demand on the subject

because the independent variable is mot actually manipulated. A caveat

-13 attached to the use of this design. That is: .the validity, both

internal -and external, Trests heavily on the efforts of the investigator ,
to equate comparison.groups and control extraneous variables. The author

provides descriptive information about the sample population and reports
efforts to control such important variables as socioecomomic level,

number of years in preSChool and age level of the children. Confidence
in the equivalence of the three groups would have been enhanced if this
information had been expanded and broken down by groups. Without ran- .

domization of subjects to treatments, the investigator is forq@d to

. 40
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: caae—build and convince readers that these groups would have been*\,
equivalent had it not been for their enrollment in these pngrams

EY

. The case .¢ould have been more strongly stated.

Analysis
Inappropriate procedures were used in analyzﬂng the data., THe three
-null hypotheses (Hy-= Uy, Wy = ua‘and U, = U3)were tested separately
using the. t-tests on each pair of means. This procedure takes advantage
of chance differences resulting in an-inaccurate estimation.of the prob-

ability of a Type I error. . e

e -
' When more than one t-test is computed the probability of one or more
~ Type I errors is greater than .05. The actual probability isp=1-~ .
"(1 -a)¢ (Winer, 1962, P- 69), as the number of comparisons (e) increases
the probabilities based épnt-test tabled values become progressively
more inaccurate. ﬂ%ﬁg 5 o ' : L

J - an 3 2 . . . v
ARSI IR D PRI B
M N s RS 3 ; S - f”&),.‘?‘:"

~‘~\=g v -

In this study, with three groups and three pair-wise comparisons, the
probability that at least one of the differences found between the
three groups was actually a‘ ‘chance difference is .14 rather than the
reported .05. '
},
Analysis of variance should have been employed ANOVA yields an accu-
rate and known Type I error probability and is more powerful than |
multiple t-tests when a is held c¢onstant (Hopkins, 1978).

f
Pindings

A nunber of the reported findings and conclusions go beyond the scope .
of the study. The reported findings on the amount of. time ,required.
for the acquisition of observation skills by the Montessorl group is
not-substantiated. The study was not designed to answer how long it .
took this group to acquire observation skills. Had theyibeen tested

41
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- The design of'the study and the reported results provide no logical e

t

after the. first or second year of Montessori the results might well

have shown an earlier acquisition of the skill. . S
, | R . N .?
nclusion of the occupation of one of the subject s fathers under the

headingﬂ"findings" was unfortunate. ‘What was meant to be a human

9

& :
interest note becomes confused with the reporting of a camse and effect o

relationship between the father's position as a science teacher and

the student's achievement.

s
rf 3 4

4 . -, e r )

Coﬂcluaions , . . ) ' ' . e
: i - B

s . . b’} : 'f e

s for concluding that observational skills may ‘assist learning in \
other subject areas nor for implying the process of observation affects
the readiness in content areas. T ’ T L
. P . . - - . . . ! ‘.‘ .-‘

”D
-

- The:lack of strong conclusions and implications ‘may result in part

from the unfocused rationa!e.for the study.  No previous research was

' cited nor was any theoretical framework provided which would sUpport ‘7

or extend the findings.

A second factor limiting the strength of the findings and conclusibns i

of this study can be found within th— research design itself. ~Duez' N

to inability to control for selection bias, cause. and effect interpre-'
tations of relationships established using ex post faqro research must

be considered extremely tenuous.
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"~ Putt, Graeme D.-‘"Testing the Mastery Concept of- Self-Paced Learning in

Physics." American Journal of Phvsics, 45(5):472-475, 1977.
Descriptors--Autoinstructional Programs; College Science'
Educational Research; *Higher Education; *Instruction'
*Mastery Learning, *Pacing, *Physics; Science Education

Expanded Abstract and Analysis Prepared Especially’ for I. S E. by
Gerald G. Neufeld, Brandon University.

The study was designed to investigate one ofﬂthe basic assumptions
underlying personalized systems of instruction (PSI) such as the
Keller Plan—that the amount of instructional time rather than
student ability is the important variable in mastery learning._

Rationale‘ g : ‘ L

The study grew ;gtsof the author s concern that previous studies of
personalized systems of instruction focused on evaluations of the
approach using qeasures of student participation, opinion and per—-
formance, and neglected to examine the basic assumptions of a mastery
learning approach. This study examined the assumption that instruc-
tional time, rather than student ability, was the important variable
in mastery learning. The author felt that this was best examined
part way through a course because, at this stage, the students would

be relatively free of time pressures.

‘Research Design and Procedures

~r

The research design was a modified static-group comparison design.
As indicated in Figure 1, the nastery test (M-test) was administered
at different points in the course for the experimental and control

groups.
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" mechanics and introductory relativity at the University of Michigan. 3

L The 619 subjects were taking a l4-week physics course in Newtonian

4 The mastery test- instrument (M-test) used in the study,was an autior-L

. was deleted from the test for the Physics 140 studentsibecause that

_ were based on three one-hour progress examinations and one two-hour

Weeks of Instruction 1 10 11 12 13 14
E;perimentaf (140-K) K
" Control - .- (140); L,

2’3 E //// : ‘ |

. e ; - K= Y week Keller-plan
T T L =] week lectures _

RN L . 0= M-test administration e
3 - R

{ Plgure 1: Experimental Design.

_r"N'to
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Moo
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I - S

s B et

)

w 2

"Initially there were 518 students in the control group (Physics 140) ? ¥

]
and 101 in the experimental Kellerw-plan.group (Physics l40—K) Assign,

" ment of students to treatments was non-random. Mbst of the, Keller—p n
~ students had volunteered for theftreatment. However, about 20 studegf
]
~ were late registrants and had been forced to enroll for Physics 140-

,.“\
because the lecture sections were filled. Many of these were nominalp‘

‘regis!rants and dropped the course after omne or two sessions. Since'

assignment to treatment was non-random, the two groups were compared -~

using SAT scores and high school averages to determine whether the 5
groups were comparable. The author stated that the differences of ;
one-third and one-seventh of a standard deviation, respectively, both
in favor of the Keller-plan class were not considered significantgfor

the purposes of the study. o L §ﬁ |

! Loe g i
! 'ff"'f..
: b

prepared, 16- itqn, multiple-choice test on Newtonian mechanics. here

was one item for each of the 16 units of the Physics 140-K course that

”the fastest student had completed when the test was'giyen. One item‘ﬁ

topic had been deleted from the lectures. No information is provided’
regarding the validity or reliability of the test. = '

L »
g DS

The Physics 140 students were taught by one instructor in two lecture
sections of about equal size. 'l'hese students attended two one-hour .

lectures and two one-hour recitations per “week. Their final. grades '

final examination. R _
S 4h | ) i
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" The Physics l40-K ‘course consisted of 15 compulsory units and 6 optional
_units. The students attended two two-hour sessions per week Twenty-'
four Physics 140/140-K students served ‘as tutorss After a student
"completed all 17 units, on: Newtonian mechanics, he/she was given a
. review test. Final grades were based on accumulated points. 1 point
| ; _per. unit passed, 10 points for the review test, and 20 points for the
' final two-hour multiple choice test. To minimite the need for memoriz-
ing, these students were given a crib sheeéglisting all the‘;elevant

formulas. o : e

‘ Physics 140-K students took the M-test during the eighth week of the
S semester. They were told to attempt only those questions that related
. to the units that they had already completed ‘There was no time limit’
.on the test but they indicated ‘on their test papers about how much
. time they spent completing it. : )

Physics 140 students took the M-test:- during the twelfth week of : the
- . semester. In one section students were given 40 minutes to complete
the test and asked to attempt all the questions. In the other sece ;5'.
tion students were given 20 minutes™to complete it and asked to answer
only those questions they felt competent to attempt. pite these
instructions most students attempted all 15 questions;Jféince the
expected spread did not appear for the 20-minute time"limit section,

only the results for the 40-minute time 1imit section are reported.

Since the’ M-test was not part of the formal testing program for either
. Physics 140 or l40-K, it was administered only to those students who
. ¢ . volunteered to tdke it. The number of test takers and the total
number of students in each group were: 47 out of 88 Keller-plan
students; 85 out of 257 in the 40-minute time limit lecture section;
and 94 out of 261 in the 20-minute time 1imit lecture section (results
not reported for this section) To determine whether the volunteer
" test takers in the 40-minute time limit lecture section were typical
of all control group students, a comparison was made of the final
course grades of the 72 volunteers who si?ned ‘their test papers "and

received a final grade and the 469 (out of 518) Physics-140 course
‘ Y - . '
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registrants who received a final grade. The average GPA's were very
similar (2 90 and 2. 89 respectively) so ‘the author felt the volun=
teer test takers were. typical o

Data'AnaZysis.rbThe M-tests were scored by the author. Mean scores

' and standard deviations were calculated for the Physics 140 and 140-K
‘o vﬁb sections.' The mean. scores ‘were then divided by the number of weeks ) C f-]
of instruction prior to the test administratdon @a. 5 for 140-K and . ‘
11.0 for 140) to determine an average score per week of instruction.
No statistical comparisons of mean 'scores or average score per week
‘L are presented. A , o {: . Ty :
Student mastery leveis’were also determined,‘ These were found by
comparing the number of test items“attempted (the number of units -
- passed for'Physics 14Q&K students) and the student's M=-test score.
A student whouattemptedwfour items and obtained a total score of -

four- was rated as having perfect mastery. A student who'attempted

6 items and obtained a scorevof 5 was rated as having l\incorrect

or obtaining 83‘percent correet.

'>Findings

®
'Gl

The mean M-test score for the Physics 140 students was. considerably

~ higher than that for the 140-K students (P140, X = - 10, 18, 0= 2.33;
P140-K, X=17.79, o’= 2. 54). However, when these mean Scores were

' divided by the number of weeks of instruction prior to testing (Pl40,
t =11, 0 P140-K, t = 7.5), the average score per week was higher for -
the Physics 140-K students (P140, AS/W = 0,93; P140-K, AS/W = 1,04).

A'comparison'of mastery levels on the M-test indicated very large'

~ differences in favor of the Physics 140-K students. The correlation
between mastery levels on the M-test and the final course grades was

" ‘relatively high for the Physics 140 students (0.71) and quite low
for the Physics 140-K students (0.19). '
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_'aa_they can master the material.

" ‘Bloom (1971) indicates that if students aptitudes for a subject are

9

Interpretations | o,
The author feels that the results of this study indicate that time

is indeed the relevant variable determining mastery in‘an introduc,'éf&"

tory physics course. This would imply that Keller-plan courseSJ ;rflﬂ_

be truly self-paced and not .have a final completion date- so t .fé

ABSTRACTOR'S AnALsts“,-“

The use of personalized systems of instruction such as the Keller Plan'"
is not widespread but they have become increasingly popular due to the ,
greater emphasis on competency-based education and accountability ’
during the last decade. The ideas and techniques that form the basis

for these instructional systems are not recent. Self-paced individ-

ualized instruction formed the basis of the Pueblo Plan (Search 1894), .

the-Dalton Laboratory.Plan (Barkhug.‘
(quhbp;ﬁeVAﬁd Marlang, 1963).

'ﬂ922), and the Winnetka Plan

»The development'of a conceptual model of school learning by John B.

Carroll_(1963) tied together many. ideas about individualized instruc-

~tion and provided a theoretical framework from which to work. This

‘nmdel predicts that the degree of student learning is a function of'

the- instructional time allowed, ‘the quality of instruction, and an.

" 4ndividual student's perserverance, aptitude for the subject, and

ability to ‘understand instruction.. Bloom (1968) transformed

1Carroll's conceptual model into a working model for ,mastery learning.

~

’

.normally distributed ‘and all students receive the same quality and

quantity of instruction, their achievement will be normally. distri- .

zbuted and there will be-a high correlation (0. 70 or ‘higher) between

aptitude and achievement. However, if these same students were pro—
vided with the kind, quality, and quantity of instruction suited to

each learner s needs, ‘the majority of students would achieve subject

o w
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.ﬁadtery’and-the correlation between aptitude{andiachievement should

. approach zero. - . . S . -

Both Carroll s conceptual model and Bloom s working model of mastery
learning have generated a great deal of related research. This

. researfh has been the subject of several reviews including Block
;Eﬂra.<\f

_ ' 1h ma tery learning has been investigated by qpmerous researchers -
= including: Afrasion (1967), Atkinson (1968), Behr (1967), Block -,
 (1970), Cronbach and Snow (1969), Kim (1968), Sjogren (1967), and

Yaeger and Kissel (1969). 1In ‘general, the research has tended to.
support this premise. _Unfortunately, this.study-does‘not appear to“
‘relate to, let alone build on, any of this previous work. In fact,
the author fails to even mention Carroll's orlBloom's"models that. -
lserve as _the conceptual framework for the study. o
N Although the research design chosen for the‘study @ static—group
comparison design) 1s a relatively weak design, it is often the only
possible design that can be used when investigating educational ques-'
tions. What the design lacks in rigor isloften more than compensated
for by the fact that the research is conducted in a "real-world" .
“classroom setting. ‘ - | ' '
The validity of the study 1is seriously weakened‘by a number of factors
inoluding;' the failure to control or measure important variables, the‘
uae of'volunteer subjects, the choice. of _testing instrument the admin-'.
»istration of the test, and ‘the inappropriateness of some of the data

analysis.procedures. : ' S S
Carroll's and Bloom's models of school learning‘indicate that the
degree of student learning 1is a function of several variables includ-
ing: the quality of instruction, the’ student's perserverance, ‘his .
aptitude for the subject, and his ability to understand instruction. -
‘It appears that these variables were not controlled or even: measured,

in this study. ‘In fact, it appears that even the'content of the two

s . . oo _._48 4 . . 4" .
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(94
courses was not closely controlled bécause one test item had to be

-ldeleted because that.topicnhad not been covered duringfthellectures.

‘:Many educational studies have to be conducted in situations where

" random assignment - to treatments is not possible and, as a result, have

* to make use of volunteer ‘subjects. In this study, however, there are.

three levels of volunteering. Students initially volunteered for the
treatment, they then volunteered to write the mastery test, and then.
volunteered to write their names on the test. Despite the author s
assurances that the volunteers were typical of the entire groups,
this reviewer still feels uneasy about the validity of the findings.
This is reinforced by the author's statement that a difference of
one-third of a standard deviation in the mean SAT scores of the. two
' groups in favor of. the Keller class was not considered significant
for the purposes of. this study. ' '
: jhe use of‘a'non-standard‘testing~instrument of unknown reliability
and validity further weakens the study. When researchers do have to
invent a new test, they should'provide some validity and reliability
:‘data so that a reader has some means of judging the suitability of
the testing instrument. ' ’
‘The method of administering the test raises a number of questions.»
-Why were the tests given at different times during the semester’
Why were studentﬁ in ‘he control group given a 20-minute time limit
vhile the experimental subjects were given no time 1imit? Why were
the control subjects told to attempt all the questions while the
| experimental subjects were told only to attempt those questions that
related to units they had already passed? These differences in test
administration must have had significant effects on .the findings.
The, author;s definition and use of "average scorefper weeh" and
,"mastery level"'as {ndicators of student performance’ seem inappro-
-priate.' The use.of_the average score per week indicator assumes“that
the test scores form a ratio scale and that learning occurs'as a

'linear function of time. 'In,addition, this indicator is very

-
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sensitive to such extraneous factors as how rapidly a lecturer "covers"
_the course content. The way in which "mastery level" was defined
(items attempted—number correct) and the way the test was administered
(control-"attempt all questions H experimental-"attempt only those
'questions relating to the units you have passed") appear to have
‘seriously bilased the reSults in favor of. the Keller plan students

-and make any comparisons totally meaningless. ... . .-

. ha
.t

Despite the weaknesses of the study, the report was well written. The
procedures were clearly ‘described and the results were concisely sufmar -

1zed on a series of graphs.

-

It is encouraging to see research that attempts to test a theoreti‘\I"““
model of learning in a nréal-vorld" sclence education context. All

_too often science .education research has. focused on practical problems‘”
and had little or no/relation to learning theories or models. We must-
never forget the old maxim——"There 1s nothing so practical as a good
‘theory. A, careful study of Bloom's" (1976) recent ‘extension and elab-
oration of the stery learning model ‘should. provide science education

researchers with many “practical“ research 1ideas.

-
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SCHhitt Robert M. and. David L Groves. "A Comparison Between Educa-
‘ tional Approaches to Teaching Forestry and Tree. Identification
in7a Resident Camp Setting." Science Education 60(4): 485-491
1976.
v Descriptors--*Educational Research; Forestry, *Inquiry
Training; Instruction; Scierice Education; Secondary Educa-
_ tion; *Secondary School Sciences *Teaching Methods; *Trees

‘Expanded Abstract and Analysis Prepared Especially for I. S E. by

Lynn Y. Glass, Iowa “State Unlversity.
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This research was designed to investigate the effectiveness of two

methods ' of teaching forestry concepts in.a,resident 4-H camp setting.
The authors tested the null hypothesis that there were no differ—
ences In knowledge gained about forestry by adolescents using the
inquiry-process approach versus the lecture-demonstration approach

 when subjects were stratified by sex and age. ’

. Rationale:
mr N ) _ “
It is recognized that adolescent ledrning takes place in many. arenas'.
éthese ‘usually can be placed into the dichotomy of formal educational
programs and informal educational programs The’ _reason for success- ,;
4n any educational. program is the degree of coordination existing -
between the given program and prior relevant learning experiences. A
Stated another way,-programs‘thatubuild upon prior knowledge and: -
'+ gkills possessed by the learner will have greater success than pro-
| grams that do not. Nature_study;'especially'the study ofltrees and
use of'keys; is one such area.that is included’ in both formal and
informal educational programs and can benefit: if the two settings ﬁ
" can be coordinated Traditionally, ‘nature study in a resident camp -
setting has been taught as a walking-lecture through a natural area.,
_ A major - difficulty encountered with such a program has been the ’
' B <d1versity of aickgrounds found - within aclass. »

B |
* . . . .
@ ) . -
n - ’ I"!
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:nﬁthia reaearch contributes to a large’ bqu of existing knowledge about
'-lecture~demonstration and 1nqu1ry-process approaches to teaching.

The innovative aspect of this research is that it investigates S
| student growth on a "school-type" topic in a resident -camp setting.

y -
a 2

Researoh Desigg 'andr-'Pr‘oc__edugz > o '

’ R o . . C . ; o )

: Seventy-EOur boys ‘and’ girls (ages .9 through 14) who chose to parti- :
;-'cipate in ‘the camp nature study class. .were involved in this study. 3
An. additional 32 boys ahd girls were selected to ‘serve as‘’ control
subjects.- The two treatments used for teaching forestry and tree
identification were the inquiry-process approach and the lecture-
udemonstration approach Each instructional approach was used on a o

separate week and was selected randomly for use-on a=given week.

' With both instructional grOups, day one consisted of a pretest'
 followed by instruction. Days two and three were devoted to the
instructional treatment, and day four was used for the posttest._
All instruction was conducted by the same teacher. A lesson plan |
~ to »insure. that both treatment groups covered the ‘same concepts was
_used. The pretesting and posttesting were accomplished with a 23-
“item nntching ‘and true—false test in the areas of . forestry, tree
characteristics, and sight identification of trees. The test was
conatructed by, the researcher and was reported to have a KRr-20
ind_ex of _reliability of 0_73. _ . '

— T
The sample was; stratified by sex and by age, with ‘9 to 11 year
olds forming one group and 12 to 14 year oldslforming the second
group.‘ Data are reported as mean group -scores., A pretest-'
:posttest control group design was used and can be diagrammatically |

’;represented as thus.-
X

‘R O X, 0
R 0 .o .
.." - ;' .
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-where 1 represents an inquiry-process approach'and 1 represents a
) lecture—demonstration approach. A multivariate analysis of variance
‘with a Duncan Multiple Range test to check for differences among all

means was used to analyze the data.

-

- _'ffiﬁdiﬁgsa
N Analysis of the data suggested that - adolescents in the age group 9 4
to 11 responded better to a lecture-demonstration approach while
adolescents in the age group 12 to 14 responded better to an inquiry

process approach. These data can be summarizé& as thus: .

N T

JEECTEN o R o — : AGE : :
T Do — N f—— p—
Treatment . - ' Pre - . Post " Pre - Post

RS

’Lecture-demonstfétion o 4_,%% -
' * " ‘mean T 1302 16.4 1%.1 - 13.6
o S22 22 19 - 19
7 sag a0 4 2.8 3.9
Inquiry-process R
-7+ mean . 12.5 12.7  13.4 16.1
e n o 16 16 - 17 17
o sd - 3.2 3.9 3.9 3.9

»

No statistically significant sex differences were reported.

/

Interpretations

The authors interpret*their results to suggest that different instruc-_'
tional methods should be used with different age grodps to obtain

- greater gains in knowledge about forestry and tree iden;ification in-
a resident camp setting.A The traditional approach of lecture-
demonstration used in camping. to teach. nature study works best with
the younger age group while the inquiry-process abproach- works best

Iy

, with the older age group.'
o - L LN
Q , ' . - 5& ‘ '
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- ABSTRACTOR'S ANALYSIS
§ o . - _
This re\;:iewer believes that there is a need f'or more research in all ‘
: areas of informal educat:ion. The study reported herein is one such : /(
- exanlple. This study, undoubt:edly, will be considered much more val-
i S - uable by those persons. charged with the responsibilit:y for delivering

- —pature- study-—programs in a-resident camp. sett ing - t:han__it: will be by
4 .those who are- at:t:empt:ing to build a model on ‘human 1earning. Practi-
tioners .should find that the art:icvle can be read and interpreted -

’ easily:'

It: is difficult to ascert:ainll'_now the two experixnent:al treatments
differed. Statements in t:he inquiry-process section s'uch as: -
"_..the instructor structured the discussion so as to stimulate
additional questions to provide a dialogue” make 1t difficult to see
how thig approach differed from the lect:ure-demonst:rat:ion approach - o
-Further complicat:ing the matter 1s the fact ‘that tﬂﬁ t:reat:ment: period. | '.'v‘;
wds less than three days long. It is hard to be assured thatz d,iffer— “s

. ences in the outcome measure are. attributable to t:he different gl Sy
instruct:ional procedures when st:udent:s have been exposed t:o such , :

a small amount of instruction. . o '-*:" N : ;

| : CQ\.. | |

_When such a short ‘periment:al t:ime is to bé used s
guard against: main effects of preteéting anﬂ the’interact:ion "?pre-

- ‘testing and the experiment:al t:reat:ment:. A Soloupn*Four-Gr P Desig:’l

would bé a better research design for this study. , iagrhn!ﬁ'mtlcally, RANS
& -

the design could be represent:ed for this st:udy -as f’fms. e a0 T IS

R}/} 0 “ xl -0
‘ R. 0 ° o

/ : - o
NI B0
- X0
R lo-‘,-

‘,' S

e

lecture-demonst:rat:ion t:reat:ment:. This o:les’.ignr could bé ut:iliz' d wi'r.h
only a moderate increase in the size of t:'he st:udy °poptr1at:io s o T R |
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The authors, in the first paragraph of their article, indicate that

a key to studying interrelationships he;ween formal and informal
"educational prograus is identif?ing instructional elements that
"provide continuity between the two programs It would have improved

their study greatly if they would have attempted to determine the vggg\%

Since the age categories selected for this study broke between
4-.e1ementary school and junior high school knowing -the nature of
'_previous science instruction may have provided valuable insight in-

interpreting the findings of the study..




Hlllon, John ‘T. and John J.-Koran, Jr. "Effects of Generating Hunches -
on Subsequent Search Activity When Learning by Inquiry." Journal
of Research in Science Teaching, 13(6): 479-488, 1976. .
, Descriptors--*Educational Research; *Elementary Education;
Elementary School Science; *Inquiry Training; *Instruction,
'_Learning, *Problem Solving, Science Education

Expanded Abstract and Analysis Prepared Especially for I.S. E. by Jerry
. Hornm, Kansas State University. .

_Rationale'

»

qurpoggv . - o . - : .,' \

-

. The object of this study was to investigate the effects that generating
_hunches in symbolic form may have on subsequent search behavior occur-

: ting during an inquiry actiyity. " The folloq?ng questions-were of\\

primary concern in this study:

"(1) Bow does hunch generation affect the.learner's discrimination
. and selection of pxocedures when searching for plausible solu-
'tions’ .

- (2) What kind of relationship exists between the quality of the
‘solutions produced? : _ .

Inquiry, as a popular teaching style, has been justified by a number of

. researchers, including Suchman and Bruner. Among'the claims for inquiry .
.are increased applications of sqientific techniques and findings,

enlightened attitude toward science, Ancrease of intellectual potency,

shift from .extringic to-intrinsic motivation and a means to individual-‘

1ze instruction. Yet there remains the lack of a. common description
which indicates what' constitutes inquiry and what does not.- '

Uhether or not inquiry is an- effective model for classroom instruction

y has been an issue in many research, efforts. however, too many of these

efforts intended to- demonstrate only that inquiry per se 1s bettef than
others. Litt&e effort has been made to identify specific.instructional

elements or to describe the nature of the learner s responses, eitHer
@ 9
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"« of which could be considered to be unique to inquirv. Wilson's:Proqéss
Model of Inquiry, as reported by John T. Wilson in 1974, is one paradigm
which has identified several sets of processes as key,elements of f
,'inquiry.~ As part of the. search behavior by learners,"they perform sOme
process which permits them to gain information, but they may also tent-
atively identify possible causes and explanations for the observed
situations. Wilson identified this latter activity as "hunch_ genefq-'

< ““tiom." It~ has béen hypothesized in-reports by- Hadamand—~Shockley,vLong ~~~~~~~~ -

and McDonald that generating hunchea ‘has a facilitative effect on’ both o
fu;e the search activity and the construction of plausible solutions. Condi- '

tions, such as generating hunches in symbolic form, may encourage thej

performance of relevant processes and should also p0sitively influence

the search activity and. the quality of solutions posed. T ‘j: ;

4

‘ResearchADesign'and Procedure

" The sample consisted of 45 children, ages nine through eleven,. from«
middle-income families, attending an elementary school in Austin,. :
Texas, where science was a regular activity in the program. The ratio

L] : . . S ¢
' of boys to girls in the sample was about 1:1. :

The_experimental materials consisted of a discrepant event, a set of i

15 investigations and corresponding'eauipment, and a criterion measure,

The discrepant event consisted of four blocks of wood, each painted a’

different color with an equal length of string and. weight attached.

The four blocks were 1ined up at a "starting 1ine" and allowed to

slide along a table as if in a race. One block always won and another

always lost. The key variable was the sliding surfaces on the blocks,

" which the subjects were never allowed to see.

There were 15 investigations constructed so that each procedure inves-

tigated one discrete variable. Eight of the investigations were ) .

"relevant" as they dealt with a property or variable that. was dealt _ ‘
with in the original discrepant.event. An example of these investi-

gations in question form is found below.

"Doea ‘the weight of the block help it win the race?"
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The criterion measure presented a drawing of a block of wood with a .
stringfand weight attached. Instructions directed the subjects to
make the block the winmer. Each modification which would make the
block slide faster was'awarded'+lipoint, changes which would slow the
“‘block received -1 point and changes which would produce no effect

were given 0 points.

Additionally, thr:%ersions of printed materials were used. One page
common to’ all versions presented brief statements about the 15 investi-
gations, and subjects were asked to identify procedures as useful"
-or "not useful" for finding a solution to the situation; "whylthe
winner won and the loser.lost. - Three forms of a second response
included-one asking subjects to write hunches about "why the winner’.
won and the loser lost," one that directed subjects to read a -set 'of
hunches, and.another that directed subjects to continue to the next
- page. Booklets containing written maifrials were assembled to, coin-
cide with the three different treatment conditions (wrote hunches,
read hunches, no hunches) ) ' - '
The subjects were randomly assigned'to oneiof three tfeatment groups.
The subjects completed the introductory materials’ (gersonal information
page and an introductory explanation about hunches) and then viewed the
_ discrepant event, The experbmental subjects either wrote or read
~hunches and the control group performed no hunch generation. All

-p -

subjects then identified which investigation pchedures were ‘'useful"

) or’ not useful " Each subject was then given additional investigation
ﬁﬁéeiiéi and equipment for performing those procedures he or she l
identified as useful. . . S
The experimental design followed the structure of a posttest—only

'control-group design, with the first dependent measure requiring sub-
~.V.”ﬂ'jects to identify procedures as “useful” or "not useful. J The - second

' dependent measure was the criterion test in which subjects modified

b'a drawing of a block of wood which in turn was rated according to a

' preacribed protocol The scoring reliability was .95 using an analy-
sia of variance technique ‘and an estimate of content validity, using

Gullickson's procedure, was ,97.

- 39
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Findings N

Mean scores and standard deviations for dependent variables were
reported. An inspection of the means of thf three treatment condi-
tions identified potential differences between group differences
- Using analysis of variance and Tukey HSD techniques, it was found
that subjects who

i
(1) wrote hunches selected significantly (p <.05) fewer
, procedures as useful, spent significantly (p <. 05) more
time performing the selected procedures, and exhibited.
a significantly (p <.01) higher quality of solution on
'the criterion test. J

(2) wrote hunches selected significantly (p'<;05) fewer .

" relevant procedures. No significance between group )
differences was found for the percent of : lected pro-
cedures that were relevant, No significant differences. '
wvere found to occur between subjects who read hunches
and subjects in the control group who neither read or.
wrote hunches. -

. Interpretations

Lo

Generally, thevfindings supported the'expectations that-generating
" hunches would positively influence: the quality of -the solution formu- -
flated' learners who generated hunches generally seemed to benefit

oo iad terms of the amount learned during the search behavior. The
findings of this study suggest that differences probably exist in

‘the mental processing activity associated with the generation of
hunches in symbolic form, in this case a verbal-written form o

_ - Y

Inquiry“incorporatesva number of'instructionai elements,hof whichA

only a few have been shown to be‘effective.means'to'facilitate‘.

learning. The mental processing activity performed by the learner .

- during inquiry, as in other typesAof instruction, 1s sensitive to
external elements within the instructional situation. 'These,elements

can be manipulated in a way'that'promotes'appropriate'mental ;rocess—

'ing, relative to defined instructional outcomes. Relative to hunch
. , |
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- generation, teachers may elicit various observations, inferences, and

‘predictions to facilitate hunch generation.
[ ' )
The results disclosed here‘generally support the hypothesis proposed
. - . , i’" .
by Wilson in his. Process Model of Inquiry in that geperating hunches

" facilitates the processing activity required in the performance of

scientific inquiry.

P

'ABSTRACTOR'S ANALYSIS .. .

-

This study by Wilson and Koran is obviously one part of awéather exten- \:g
sive effort to develop a theoretical base for both inquiry teaching -and
an explanation of the mental processing by learners as they encounter
new opportunities for learning. Fvidence of this conclusion is clearlly
, found in the text of the research report and the bibliographical 1ist--
ing. The impetus for the study and the consequential report of the

v results reflect serious consideration for previous work by the authors

: as_well as other researchers.

. In terms of the research design there'are some weaknesses that must be

.considered. The subjects for the study appear to be from an d4ntact
group.found in one elementary school in Austin, Texas. While it was
reported that "personal information" was obtained from the subjects, _
there was never any mention of these data at.any other point in the X
report. For purposes of generalizing the results of‘the study and
giving greater'credibility for the develkoping theory, a more‘rully
defined description of the sample would be very beneficial. While the

point was made that the children participated in the experiments as

SAF 1t were one of their regular science activities, one may question
the accuracy of this statement since there were booklets and other
‘activities related to the experiment that were probably very differ-
.ﬂ ent from a usual class activity. It is also not clear whethet'@here
é@?vns discussion among the teacher, researcher and students during the
' course of the experiment. One presumes that the activities of the
E experiments were presented to a group rather than 1in- individual set-

tings.
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As to the _Teport itself, apparently*the authors did not intend it for ;
teachers or even program specialists at the local level due to the
complexity of the report. As mentioned earlier, the report.buildsv
on'a developing theory, but it lends little support for the prdctié

' _tioner as he/she deals with elementary school. age.children on a daily

basis. The previous statement is nat intended as a criticism but is

o,

t
\

:both empirical and conceptual inquiry.".

''merely a notation of the rather narrow audience that could make ‘appli-

catiqp of the findings. T %J‘.
‘ . . ' " : .
Hhile the authors suogest that immediate applications of the” findings ;
lhould be made with caution, I fail td see the risk in such an effort,
since theg clearly point out in an earlier section that “inquiry is
“,one of the most popular, widely known teachin styles in education, “and

that "hunches are tentative ideas that serve to\direct the activity of

Certainly, this study is one of the stronger efforts in science educa-'

tion to synthesize theoretical models and expand our knowledge about

'~instructional techniques. Generating hunches, as an instructional

¥ be novel to the elementary age student, and it could
vasitive motivating force for individual explaration and
Iinquiry. ‘This writer perceives lack of motivation by students as one .
of the most serious obstacles. to learning.’ Research that addresses

motivation and its relationship to novel approaches, such .as hunch

' -generation, would be beneficial to téachers, curriculum planners/

t

developers and teacher. educators.
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.Puggose.,

¢ The purpose of this research was to compare two methods offteaching

r’piooortional reasoning'to seventh grade students.

Rationale ' | : ' )
l. - . Ael '

This is one in a series of papers which report the application of -

Piagetian theory to problems that bear directly or indirectly on

science education. In this case the problem attacked was the teach-

ing and learning of a mental operation that 1s necessary for the.

. understanding of many science concepts. S0 ela waIonTulll-

¢ - : . H., . ) ) . I. e
Research Design and Procedure

¢
Twenty-eight seventh grade students, from two mathematics classes,

were pretested on three conservation tasks and assigned to three
~levels on the basis ofqtest results. They_were then randomly assigned -
wvithin levels to two training groups, forming two comparable groups of

AR 14 students each.

" & In the ' active group each subject met with an experimenter ‘for four
' 30-40 minute sessions over a period of approximately two ‘weeks. Mani-
pulable materials were used at each session, starting with arrangqnents

of rods,in-ratios of 1:2, 2:3, etc. At each session symbolic notion
v . J. o '
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va._iﬂtrodUced after problems had been solved by use of the manipu?

~

labdle man‘riala. , ’ .
. . F] ¢ ’

In the "verbal” group, inatruction (or training) was_aiso carried out

individually in four sessions. The work was based on a staridard text-
book and included reading, discussion with the instructor, and comple-

tion of the homework?éféf&iEéE‘1ﬁ“thé”bdok;_ Topics covered were (a) »

b

- comparing sets, (b) comparing rafios, (c) computing with ratios, (d)_
ratio, .proportion, and scale dréwings. Algogitkgs were presented and

P

" followed by applications. - T - o : q‘ S

A posttest followed immediatély after cgmpketion of training. The

posttest ggnsisted.of probléms as follovs; \(i) an individually admin-

istered task, based on apparatus (Disks) not previously used, (2) a.
‘-ppléiple choice ratio probleg, (;) the well-known Mr. Tall—Mr%\Short
problem, and (4) four written problems about the work done by.a machine. -

A delayed posttest was administered one month later., This consisted: of
.two tasks: = (1) Mr. Tall-Mr, Short and (2) two written problems simi~
“lar to the written'problem§lof"the immediate posttest,. o ‘ =;'

.- -
- e

- - Oh the ihmediate posttest.the scores of the two groupsnwere appr6319
imately the same 6h the Disks problem and the multiple choice ratio
prqblem. On the Mr. Tail—Mr, Short'prdb%em and on the'ﬁyit;en probf .
lems'ab?ut the machine, the active group\§cofed_significéntl& higher.
On cﬁe_delayed po?ctest thg active group'again scored,sigﬁdficantly

.""

higﬂer (b?(.OS) than the verbal group on both tasks.
Inspection of test results shows thgc the vegpal groubiécorgd véry ___;”’/ o
low (17 percent) on the first encounter with the Mr.. Tall-Mr, Short ’
problem while the active group scoréd a much'highef 75 péfgehc. _on' o
second encounter with this prob;em3 one month later; the actiﬁe g:Ouﬁk
scored eVen‘h}gher'(SQ pérgent) but the vérﬁal‘group Qeaﬁ score jumped
up to 56 percent without intervening instruction. On the written
. B ;ﬁéfoblems‘ in contrast? the scores qf.bpth groups dropped, _Ic is |
e fihterescingﬁthat the Mr. Iall-Mr. Shorﬁ'prbblem apparently engaged’
. : , . , b, o
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, the minds df the students and stimulated thinking in a vy, that the

written problems did not. - - ' -

A ‘ ' : o At
: S , L

-Interpretations

- The authors believe that- this study supports the view that instruction

. that is intended to improve reasoning should parallel the process of

E,

internalization of actions by having students work first with materials

that model or illustrate the principle to be learned in concrete,'

dflexible, action—uriented" contexts, They would ‘have students work

with symbolic representations only after they have had the opportunity‘

to manipulate materials, to use their own words to describe thei_ g
actions, and to bring ‘their own mental resources to bear on prohlemV

solving.

ABSTRACTOR'S ANALYSIS

. This rather modest study was carried out in a straightforward, decep-

tively simple way. The sample was not large but sufficient to make

the point. It is the kind of‘researeh that "anyone" can do but few

‘people actually do. Many problems were solved by conducting the train-

ing and, presumably mostuof the testing, on an individual basis, but

the use of that method required a large investment of time.

'.This 8tudy does not break new ground but confirms what many educators

“-ry long time° that children learn more when

concrete exemplars. The manipulation of objects should precede the‘L‘p

manipulation of symbols. )

We can thank the anthors for doing their bit to demystify Piaget. .

‘Not too long ago there were those who thought that the operati0ns ,f #
)iadefined and described by Piaget appeared as if by -magic and that

l{nothing at all could be done to change -a predetermined course of .,

ents.,‘While it is true that attempts to teach the concept of
: _- ; 49: . 65
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‘they" are active part ~;ﬂgnts in the process of abstracting ideas from -

W
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conservation have been notably unsuccessful, it is now clear that

" both concrete-and formal operations are Susceptible to training

under certain conditions. This s important for us to knoJ. We.
should spread the word at every opportunity that children can be
taught in ways that will ‘stimulate the growth of logical thinking.
It is not true that schools make no difference or that teéchers make
no difference. Some teaching methods are better than others. vThe

’resuits'presented here support the use of inductive instructional'

methods which 1ead students from the specific and concrete to the

abstract and general : o : o ‘-o, . ,

. What we need now are more studies of this nature'to’form a foundation-

for instructional theory and practice. Beyond that we ‘need to trans-

-

late these ideas into methods'that will work in classrooms and to

-

. train teachers in their use. ,.'" : .

s




