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Charles, ;'J ¢ "Nuffield Com ined Science~-An Evaluation." School o
_ Science Review, 58(202): 129-134, September, 1976,  ~—
, ; Abstracted by JOHN E. LUTZ . .. . N 3
Markle: Glenn and William Capie. "Assessing A Competency-Based 'Q; ' oo ;l
- Physics Course: A Model for Evaluating Science' Courses o < . ‘
Servicing Elementary Teachers. Journal of Research in . %
Science Teaching, 14(2): ' 151-156, 1977.- . . ' -

. Abstracted by LEON UKENS . . .. .'; e -8 ,

.

.Novick, S. and J. Menis. ‘"A Study of Student Perceptions of,the

Mole CPncept. . Journal: of Chemical Education, 53(11): A D g
720-722, 1976. ; 4 ' o v
- ‘bstracted by ELIZABETH KN . L .'./j N T I R A X o

Whittaker, Muriels ‘“An Investigation into Teacher Attitudes to ' . |
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~Beeson,AG. W. Tﬂierachical Learning in, Electrical Science." Journal
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- .. of Research in' Sciehce Teaching, 14(2) 117 127, 1977. :
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Mhrray, Darrel L. -« 'A Visual Recall Probe of Qognitive Structure,
) _Science Education, 62 )" 39=465 1978. ) i
S ’ Abstracted by DA }. DUNLOP. e L

Al
",

hyers, J. a d Cox, D.“ "Training for the Acquisition and Transfer
. of  the Concept ‘of Proportionality in Remedial College Students. o
Journal of Research. in Science Teaching, 15(1) 25~363d1918. N
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"?;, The. final issue:of Volume 7 contains four studies classified as ] .

.
~ ’ A9

elating to. science curricula, four studies about learning, and oné

-

o ~.
report on. the evaluation of'an instrument designed to measire stud ts

gt b ¢ . > . . - ‘ -\—35
orientation toward science, 't RO . SRR .

Lt - v ‘. LN

\

Three of the cumriculum studies each relate to‘a specific curriculun;/

.
‘ s .o )

project or course. Charles investigated the Nuffield combined science

¥ -
- e > ¥ : PO . .

"‘fa

. e
Teachers.. Whittaker looked at Science 5/13, a british primary school

-

. ¢
science'curriculum. The fourth study, by Novick and‘Menis, was placed in
: ’ . < -

this -group not because ‘of the topic investigated (Israeli pupils under-

l ‘. 4

standing of the mole concept) but because of the abstractor s, remarks
about the necessiﬁy for. knowing more about the curriculum withiﬂ?which ‘the
. . s A v

"concept of the mole was presenteﬂ. t ' C
"

-

- One of the four 1earning studies, that by Shyers and Cox, is yet

-

“another investigation of’Piaget s ideas of cognitive deve10pment. _the

‘u

¥ -

- concept of proportionality as held by collegg students. The other three

“h B JE
oy «:

eachwrelate to ‘a different learning'theorist. Beeson worked‘wit Gggne s

m.,,
,' FE2Ee

learning hierachies as these/relate to learningfabout elecgric ci cuits.'

-

-

| courses ”Hégkle and Capie evaluated a course entitled Physics for ElementarY 4{: .
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GharIea D J 'Nuffield Combined Science-—An-Evaluation." SchoolﬁScience .

Review,' 58(202) 129-134, Septémber,-1976. ; - .
Descriptors--Course Evaluation' *Curriculum Evaluation, *Educa—
.tioral ,Research; Elementary. Secondary Education;- Elementary School .
Science° *Evaluation, Science- Education} *Secondary School’ Science - .

~
- . - k] -

L]

.Expanded “Abstract and ;Analysis Prepared Especially for I S.E, by .
John E. Lutz, National Technical-Institute for the Deaf and Rochester * ) .
Institute of Technology. ) :

?

. - .t Tl : - © s e
. C N - . o . . ' .
' < Purpose" o . : : E n . .
é. furpose o5 . . - : . ] ) .

- - Pl ‘ .

- The aim of this study is to address two questions dealing with the v
Nuffield combined science curriculum at the Exmouth School: in England* :

. s 1) How suitable is the Nuffield.combined science course for :
?' R : students aged ll-l3~of widely differing ability? - . )
i~ , - %
- 2) 1s it really excellent education in and throhgh science or '

e LT just expensive enjoyment?

i "7 Ratiomale = ' ' . R -

. 3 q <o .o .
¢ The Nuffield combined science curriculum, according to 6harles,‘seems

i

T g more appropriate for students of above-average ability. ThiS'study,i§

. »

tended to oheck.the olaim that it can be adapted to students “with the

f

- Vhole.range,of ability."' . . -, . .

£ - l(
. < . . 4 . .. Y [
v .

R .. . . . “' "ié? ot R

. - - o T . PO . »

(,Ev‘aluation Desién and Procedures \ . E e . . o ,

o Charles presents’an informal evaluation model--identify ideal science
skills and attitudes,t;elate skill'and attitude emphases of the curriculum

&7 ’ b R R

to the ideals 7and assess ékill and attitude change.resulﬁing from the -

<‘¢‘,.

, activitie8°xepresent the egaluation procedures.‘

sy

;,concepts and skills,




P

-~

: 2) al staff questionnaire to appreise resource materials and

- T,

/i"fff’ R o skills and attitude tratning; ' . - S 5

s

s Lyt b

. LN . * .

T 5”' - 3) a student questionnaire to. determine inﬂé;est;mdifficulty,
o " - and enjoyment of each unit in the’ course; an? ' Co . .

Y

F
¥ A 0

v
L N - N

'4) coded respodse tests to,assess student skill and attitude,

* . »\' - il

attainment, - \ ,

Vs .. LA - e " 2*
Findings' " * . . . L.
Several findings .are:mentioned in the report: . : R

. N N - ,' . ’ ' ) ’f:

h i e The course had the desired content, difficult concepts and " :
’ : skills were identified' and parts of the course~were found ' T %;
v to need structuring. o S ) S s

T e ¢ The Teacher s’ Guides were rated as good' and a widemyariety

* ME T !l‘)’v
v

-. of instructional“approaches were reduced, -

¥ ’ .

. Growth and reproduction units were most popular; energy was

Ly e etV

. least popular' and student activity books were, not .as hel&-

. ful as ex cted , . p
pec ' p

L
”

-
\\\\'
» ” .

N g'
Wh e ckn ot K

e A large proportiou of course content was judged suitable
fot a.wide ability range, but students at the extremes of,

ad l,("\

. " the ability range ‘became increasingly frustrated during the

'second year - of"the course. -~

PRI Bkl

éiﬁtid””

A

Interp

5 percentilj

- ,

is "both suitaBle and good fo:,app;oximately"the upper 7



w2 ABSTRACTOR'S®ANALYSIS:. <% < % o x-
“ . PN R N - v B

.The adequacy of evaluation can be1assessed by-answering the follow-
. ing question, a modification of the'Evaluator s Question originally posed "

-

o, by Lipdvall (1966) Co _ . c , <.
e ,J N ' ' \{...'m:‘ . o -
, boes .this innovation, in our situation and as determined b?'our - .

' R . means of appraisal do what is desired better than alternatives9'

- N _ . . e s -
. =7 Jes e o - . - * M

PO r—

. 1. Innovation refers.to what is evaluated A description of the imple—

: ‘ s mentation, content,—resources, and presentation modes, fox example, f%
STy A provides the basis, for an understanding of what is’ evaluated The

I . " only descriptor provided by Charles is “Nuffield combined science.f
~,$- T / Ib many science educators, this identifies the general cofitent but Ce
: . ‘ to many others, it does not, Furthermore, nothing is? said about the
. . adaptations required by the school during their .adoption of - the pro-

-gram “ Seldom is .a general,curriculum program succeszulIy~adopted—‘ et

d “'ﬂithout changeS‘made to satisfy the unique neefs ahd resources of
P individpal schools.. Tmus, we have a genefal idea of what was
é RN PR eValuated but we don’t know its specific operational parameters. ~

‘.

. - 2, The situation refers to generalizability. A describtion'of the ' o
. ﬁ:z“ L. environmenb in which the activities take place is needed to. form
R - the basis for comparisons to. other schools interested in or using C

'Y
L T .

. ~ the program._ Staff disciplines, lack of "creaming,' and progortion
*n1$'§;f3~‘ ‘ of attendance at direct grant schools in Exmouth's catchment area. '

N v’ \""" -

1t are mentioned but“ﬁothing is offered to describe student character- ‘ ,”,.'
istics, funding, eacher,relationships, school leadership, facilities'
training, or parent/community collabonation. Unless we have a

o
. ~.,‘V. o2 et
PZN")" <'v".~1-;s (.,e

insstg
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x~Specific to the level of sucdess.

5‘*’f accomplishment.

- Py
K v o

would be more appropriate. It isn t c1ear what dindependent varia-

bles. are. included or what the dependent variables are in the . oo
xeport. T " R R P

~?\. - : o h SRR
The what of the Evaluation Question is an indication of the success -

of the innovation.. Is- the program suitable? Is it excellent’ . L

Su ability and eﬁtellence, assumed to be-the two primary dependent '1

vafiab es, are not defined in the report. Specific data on student

,achievemeﬁt stratified“by age levels and abi1ity 1evels are 1acking..
Teacher and student ratings are not standardized to any - normative g .
responée base (perhaps satisfactor¥ or good ‘ratings’ represent low {.

Statistical -_' B

percentile rankings.in a normative distribution)
analyses are missing--only. subjective data from discussiors and = . - ° S
questionnaires are provided The report dficlddes little information v 5 8
upon which to determine what actually happened in the programm ) N :€

« . . R . /. Lt

0}

The better.part of -the questionmalso refers, ta success, but is e
It deals with: the relative degree

“How suitable is the program? . How excellent is. - -

it?- Since actual success hasn't been adequately documented, we R

can't deal with level or degreel , . o -
_3 ’ . . 1 : . /° :

Alternatives are other activities, programs, or improvements in
Charles does not deal directly with this. o

__eXisting curricula.

There seems to be-mbre interest in confirming or’ validating the
use of Nuffield combined science in the Exmouth School ‘than in’

comgaring its .use .to a1ternatives. ~ ST .

“ :_ ‘)‘/‘_(. .. .‘~;> - [ .
=N » v . -
. . . . . . . . T,

T

«wa
3! ;

SR

RIC

JAruitoxt provided by Eric:

;ﬁ;.'_Sumnaig_zi;af\An‘a'Z'ysis" o e

"be‘bb}ective,ayet Charles indicates a favorable bias
: in*the introductory,paragraphs (...'in my view is we11 worth it")
information is provided to adequatbly describe the evaluation and its - f”“
implementation, and therefore, the Evaluator_B_Qngaxion cannot be

o
.

Overall,,I!m disappointed with Charles report. (An evaluator should
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Harkle, Glenn and William>Capie. "Assessing A Competency-BaSed Physigs .. i
Course: A Model for Evaluating Science Courses Servicing Elementary = - °
) . Teachers." Journal of Researc.h in Science Teaching 14(2) s lSlrlS6, : L
v 1977. . N
St s ) Descriptors“mllege :Seience; *Curriculum Evaluation' *Educa- , 7.
. T .tional Research; *Elementary ‘School Teachers; Higher Education; '@ -
- N Performance Based Education; *Physics; *Preservice, Education; U
. /; . 8cience Educdtion; *Teacher Education RN
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Expanded abstract and analysis prepared especially for I. S E. by Leon .

R Ukens, Towson .State University. - 3 ) ) - .
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The purposes 'of this report were to-describe and report on the “eval- D
.~ .. uation of a cougse, Physics for Elementa‘ry Teachers, in the areas of 1) .
- understandfng selected physical concepts, 2) understanding the nature of - .
science and science processes,’ and 3) attitudinal changes toward science Lt
+ Y aga result of the course. Physics for Elementary Teachers is described ot
only, as a self-paced ,activitylotieznted course. Is is, ho;zever\, foot~ '
. . . . o ’ - Vi
£ noted in -ahother journal. ‘ O .
[ N wbg Tt e . LI - - .
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The Couuniésion of Science Educat:ibn of the American Association for
the Advanqement of Science in a preliminary report iden.tified 31 compe-
ke tencies needed by elementary science teachers. Qhesé were classified. intd

o five categories. scientific inqui.ry, attitude toward science, pro;%sses

o of science, Scientific knowledge,,and continuous learning. , R _
- : . . AR S vw, SR . o .
o ,‘e“‘jwj*‘h‘ B ' 2o hd L ‘a-‘ 'tg ‘:Q"i-,“~ . &ﬁ P \ '\'. .

Previous science education’frfresearch has shown relat!onships betw/een

e

. 2): ‘ teaching scyle.

BRI .‘;'«
'I.'His stucé states that fourse evaluation should

;,_au ..

l) a content one, ,2) a process one, and“%3)/-

an attitudinal one. This fi% nicely into «wha}:\ previously cited reseai'ch
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'l’hree cdmponents of@;the rconrse, Physics for Elementary '.reache,rs, were

evaluated utilizing the one, group p.retest-posttest design. The component

Sk e Il
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‘ ;‘"understanding selected physics concepts" was evaluated by using a 44~item
" multiple choice test developed by the authors. Content validity for this

test was estaBlished by members of the “physics department and science .o

education department at the University of. Georgia. The KR-20- reliability .
estimate of this. test was 0 73.- v o Cos S . A1

. N 4 ot N ‘ %

i . . © - & 3

R - o ‘.‘ , . . . . T . . . . -f
. . . . - Ay

) v ¢ R . N R 3 . '

v d - 1} i W

i The component "understanding the nature qf'é‘fscience and science pro- -

oo cesses" was ey’/ ?fated using the Wisconsin Inventory of Science Pr.ocesses :
(WISP) and themWelch Séience Process InVentOry (SPI) Validity of these o

. . two were “’detemined in earlier studies. KR-20 r{eliability estimates were : ,

N B LT AO.82‘Wf_or.the WISP and 6.79 for the SPI. . ‘ . ) - , T A-’"

. .
oF e A

[
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. . The component "attitudinal changes goward science" was evaluated T |

using*’a’*subject preference survey, Six science and four nonscience

subj,_ g \were paired in ‘all possible combinations and the students ’ '
G "3 e ot N i
S circled their preference. Validity and reliability t'a{:nt_s concerning .

L8 . this measure vere also ,used L L e, T e 1Y Ca

- 4 . . ~ . N < s -
¢ e - N P B )

1]
g

R A Each ‘of the aboye evaluations was given as a pretest and again as a

.

A pqsttest. Correlated t*values for d
- > ‘the arfalysis péed with the first variable,

-',‘.

matched cases vere. used gor,:sthe second variable~ and t'values for matched

* . . k4

(xee 'scores were used —-for“the;?third-.variable.

correlated t-values for

o at the University of Georgia. Insbructors for the courses were not

mentioned

7

\zIn addition. to the above three variables, the authors r‘eported some o
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average gain from pretest to posttest was approximately 12'
“the correlated t value for differences in individual scopes was signifi-

cant- beyond the 0 001 level : o .o 4 . '

A1

-

For-the variable, understanding the nature-of science and science —
procésses, the mean score increased by ) points on the WISP and 5 points ~
_~_E$the SPI and the correlated t-value for matched cases was significant ;
beyond. the 0,05 level for both cesc/ I " B

* .o N 2 «

e . For the variable, attitudinal changes toward science, the t value

for matched scores was sfgnificant beyond the 0.01 level Also student
reactions to the course shoWed the course to be favorable, beneficial‘

worthwhile, discovery-oriented understandable, .effective, and useful
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Interpretations I

’ 4 . -
-
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o - Results of the evaluation showed that “this self-paced, activity- - e

oriented course increased content knowledge, inchased the understanding

T of the natute of science and science processes, and improved the atti-

tudes,of students toward science. Evaluations of this type could serve
as. a model to help identify strong and weak points of other science .

.

courses for préservice elementary teachers.

~
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Frequently cdurgés are given with little regard to their effect on \,

” f‘f

variables such as: understanding of sciénce processes and attitudes toward

science. Such courses are usually’evaluated concerning only the knowledge (

<r T e

' of concepts developed., Ihis research report provided.a model by which

B other such courses for preservice elementary teachers coul ,be evaluated

(law - Xew n

regarding not only the variables of knowledgeh but also the variables of
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\;;? This lends cfﬁdence to aving a. rather compr hensive type,course evalua-

tioniof thisvsort.-
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) ' There are some data which would have been helpful if reported,um
especially for researchers inter&sted in the “high marks“ the course -

received

For example,.-
%

there anﬁ other physics. courses‘at the University

—of Georgia '‘for preservice elementar% eachers. Were they evaluated using

3 the same methods? Were the’ students who enrolled in the evaluated course
Granted these questions are probably of greater conce: to the. science :3
educator attempting to put theory into practice rather than the sciencé
educator interested mainly in” research that is those’intergsted more in
the course ‘than in the evaluation. . Very little informatidn is given conr
4 cerning the course,. although it has been written up in another journal and
.referenced in this report.’ This is understandable in this type of journal
since the focus of the article is on the evaluation process and not on

I would.imagine ‘there- 1 much more to the

what was being evaluated

e co‘ se than being simply self-paced and activity—oriented., How rigorous

8. the‘

Wbuld any self~paced activity—oriented course fare as well?"

K
N . ’ . .

- . B v . »
« - ‘

J It is. easy to guestion the number of students involved,with the
re earch
-.ov r three quarters, averages les than 12 students per class._ The WISP

courgez What types” of grades were redeived by the students?

-
-
'

The content exam was~administered to 3@ students, which spread

was given to onlm'9 students, Mhige the’ SPI was given to 24, "No mention

)i 1made of.. this discrepancy injnumbers or of the significance of. the ‘

Questions

1 class sizesu

4ould also haverto be raised regarding the

Mcours_ being evaluated :ff.‘”'
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] '"AaStudy of Student Perceptions of the\pble
Concept. : Journal of :Chemical Education, 53(11): 720-722, 1976.
Descriptofs--*Chemistry}'*Cognitive Processes; Cognitive

Teats; *Educational Besearch"*Scientific Concepts' Science

.%;,%‘f"‘ . . ,“’ Education° Seconda:ytEducation' *Secondary School ‘Sedence -
Y T we e R . e .
iwyﬁ a't}gf-g ) Expinded«abstract and analysis prepared especially for I S.E, by )
7 A\ Elizabeth Kean, University of’Wisconsin. e _ )
N L] :. . ‘ .
bt ’ I S . ¢! - -

¢ -
T .

* Ther stated purpose of this study Jas to learn the nature of some E
Israeli high school pupils understanding of the mole concept, as

.a result of their study of this conﬁept in courses produced by the

Israeli Science Teaching Center. N T . ’ . .
-t . - SR . ' woo
-’ s . . . . ~ . .
, ", .o A e > ) : S
Rationale ey ~ .. g : . Loee L .
Y L ’ P L ) T . R :

. N - ..

Since the mole concept is central to comprehension By studentsof the Fe i

interaction between microscopic -and macroscopic interpretétions of *

‘the world it’ is important that they learn this concept well, Previous -
- analysis of this*concept and gome experimental studies, as ° well as the af :

.

authors' own persénal expEriences, have" suggested that the “mole concept N L
“and its application are inherently too"difficult for -the "average
_l5~year old. "The assumption»apparently is made that if students do-

eResearch Designfand Procedure _n~i-“ LT e e e

SRR SRR AZO S T we pL T S We e S g

This investigation sought to uncover the nature*of students' learnin ;

o ‘L’Sla,

i
Qf thesmole concept after their exposure to a particularf earnin

=
<¢,.\ -1:. *

No pretesting was apparently done"results yere based
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- subsumed under the beading of the»mole concept. In the article, ‘Q‘
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“the. 23”questions of‘the interview insbrument were sorted as belong- .

"
.
.
e

ing ‘to six major categories~ Only.three of the 23 questions were:- o
included in the article' the<others were not further described. . .
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Questions for’the instrument wene generated after analysis of an - o
undescribed multiple choice achievement test administered to an K P

undescribed pilot group oﬂ 150.students. This test apparently '
covered the mole as well as other content in the Israeli Science - E -
Teaching Center curriculum. In addition, the authors developed* N ﬂ% ﬁ
"Gagne-type analysisfof_concepts and skills needed to solve a 'gg ST

"typical" stoichiometry problem. The prdhéduras by which questions«

-~

'6f the interviey instrument were\generated from .these preliminary o AN >
sctivities were not specified The instrument was pilot-tested with
f¢g§,(undescribed) students and subsequent1y~revised.

. o
v X2 - .
‘e . X jr4

Nt ¢ o e

Intervzew Procedures. A single interviewer (one of the authérs)
apparently interviewed 29-students (the*number of students ‘had to be»

o .«a

) ascertained by counting—responses to queséions as fﬁported in the .

’7;rﬂ!cle) ‘Not all questions‘were asked ofggll pupils. ~Ehe ‘basis .
: for deciding which questions were to ‘be asked of which‘students, and . - o Vf%
the mean number of questions asked were not reported.‘ The inter-. L E
viewer rephrased questions to°students to. ensure their understanding

'of the intent of thevquestions when this seemed appropriate. A1) Do

. tudents-were given an IQ test%the day before they were individuﬁlly
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'Thé

4students in each -group- was not reported

- F ,'- SR . . ‘.\w ot ‘e v oo

scription and location of the school'élasses from which students

were 'nterviewg§§ the precise age of students, their previous science" : T
backgrounds, selection criteria for students the time of year¢~dura- . "
tion -of the interviewing process for all\!Eudents, the mean length of s

the interviews, the time between intervi ing and studentsexposure to‘

the material the" nature of the teaching rocess by which students

were expected to learn the molg.concept-«were not specified in the

article. . - ' - P - i .’

o,

Findings . . .- . L L . 4

A 0 69 correlation'was obtained between IQ test results and percent
“score on tlhe interview\instrument. However, since not all students Lo
were tested on every question, it As unclear how the mean (percent)' .
number of correct‘items,

was obtained. " Some possibilities include:

per total number of . questions or' total number of questions asked, : , . ‘

number -of correct cognitive uhderstandings and skills per ‘total :

number of cagnitive understandings and ‘skills, etc.. z, , _ L
P : B T , <7

Students were brokén out into three grqpps on IQ levels; 7&585 86-100'.

122-123 The’latter group may represent a typographical error or~ma} '
represent a veny small group with*a limited IQ range.

The number of
Mean IO for the entire

sample and standard deviation vere not reported; S

- .o,

Three of the nine questions dealing with "mole definf!ion" and student

vy Cy e s

responses to them were reported in detail.

ag

The authors,speculated

e

upon the sources of studeﬁt‘miSconceptions.

.
o . N -4 [’1'
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fhe‘authors analysis of all interView responses revealed three,main
'&' . N ‘ .
misconeeptions._____l D R C ‘ ; A
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Themauthors specqlated briefly on the sources of the first two miscon— T

. LS
Th ., q«\ ”v.‘h,}% i O ;'

'ceptions that arose from the curriculum, They then contluded that the
results tended to support the theses that most 15 year olds in Israel R
do not’ aqhieve a,"coherent" understanding of the mole concépt, and - =
K Rl .
annot effectively.useait to solve problems. They—t!ﬁfgiively con~ e
cludedethat results indicated that many students do not function at -‘Q”i
the cognitive 1eve1 appropriate for such concepts,- They al'so stated
-that a simpler and less involved treatment of this ecomplex subject o

s V. .
’

. might result in less misconceptionh.- : '

S ’
.

. AT . -
. - . * . .
. . <

-

. . ABSTRACTOR'S ANALYSIS o L \
' : . —
The procedure which’”he authors devised apparently enabled them to

define adequately the domain of the mol‘“‘ The interview was actually ) .

a verbal achievement test designed to test whether students had
. acquired the various parts of this concept. o '

~

K . -

e b . "

"'By using an interview technique to probe. students acquisition of the ,

“mole concept, the authors avoided confounding results because of -

g A . ’

o g

“differences of student reading levels, ‘and a host, of other semantic . j;
factors. When students did not understand a question, the interviewer - :
céuld rephrase until the student percelved the intent ofg}he question. o
‘On the other ‘hand, this process did: erode therstandardization in test-

ing.\ Given the paucity of information on how&student responses yeve

graded as correct or incorrect, it is impossibIe to judge thé effect

) of this lackuof standardiz

- s
e -

ation;
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- n&é .(crit:.e’rdi\a for characterizing levels of difficurty of subj ect matter

!Rw‘

L are,&ill defined* What makes a concept: difficult" absrractness Yack__

S

of perceptiba;e examples, number of interrelated sﬁbbrdina’te concegts .

v ,ﬁeseuch \on%concept formationwand concept: learning, but, ingene’ral,
Tee G there 1s a lac of theoretical constructs which muld enable one to
C . say unambiguouslﬁjt'%and with ease’ which concepts are inherently more .

N . . difficukt than others, and why. e

e . ’ .
” ., R - "~ .

-

’ R .. . . ) . R S
« . _ The invocation. of Piaget,ian terms ‘to éxplain why students did.not -

E 3 .

learn the mole concept implies that"the _lack of learning was’ related o
e . to the developmental level of students. Thev.formal operational stage

. of developtient is characterized by the ability to exfgage in hypothetical- -
- deductive reasoning. The ability to do’g’”this type. of reasoning is' . M .
evidence that this stage of development has been reached However,' the
if ‘atudents

- do not exhibg.t this ty? of thought process or do not, a‘t‘qu e formal .
It may ST

converse is not necessarily true. It is: not certain th

iy

‘ concepts that the prob em 1ie3r with thoir development&l 1evel

-

oL be that they lack certain background information that prevents them- f ~ o ”

S e ey

from- learning ‘such material or that they are beingvrequired to learn- " T

material so rapidly that they. do not" have an opportunity to internalize -
RS it, or simply that . they, have never before been asked to use ‘this type

s - of. thought Jprocess in certain types of academic work._ This study did . ‘ B L
' not measure develdpmental levels. . It meaaured only acquisition of ¢ -

Mvconcepts., T SR

. R L ’ r' L L . -
¥ - . L om0 S~ «:' .o [ oo
* 4 TN S %

. The correlat:lon: between IQ nd acquisition_,of the mole concept _like-

wiae does not‘ help the reader to: distinguish between student ﬂevelop-

-

ATh t.urd fa Ovvhich fcouI‘ :hffect student learning of the mole oaf

e

thout having

JAruiToxt Provided by ERl
e



;_; concept is,presented) iS«appallingly long. The molezconcept_may have

.

gotten “fost in the ‘mass-of information presented.,,“i.'., .t o

Could it also be that the* difficulty in leatging “is due to problems
of qpeed of. processing and - internalizing”infprmation? The level of
mirconception may be related to the method of presentation andigo an
inordinately high information density of abstract concepts éhat’ '

og'.'

prevent students from learning those concepts preciSely

' DN “ K e ‘_ K . s

-

*\\\

" The desc'iption of the%stfﬁcture of ‘the preSentation of the mole
concept'in Chapter 2 shqwed that a historical de@elopment was °
apparently used ;o develop,the topic, Such a’ histdrical approach

~g‘ may actually obscure the critical features of the concept, as the "
PG T

«

authors 5f the curriculum attempt to- repeat (but intompletely) the
Iogical process that led to the conceptualiéation’oﬁ the moles '

~ I"
. . . .
- - . . . FRRTY 3 N

. ’ . . ‘

Thus, in a study such as- this, it is impossible ‘to separate subject

a’
t

matter difficulty from methodssof presentation from deyelopmentab

leve{.of students as being the cause of student misconceptigns., If
"tbis type of study is inappropriate f ,giﬁtihguishing ‘causes’ of

student misconceptions, what can it telfaEQ:%@Is it worth doing?

¥ e
- .
A A ‘\-. A4 . "o ~ P
-~ ,,a, . = - - v

Iy . . . EEE 31 " R N A
As the authors state in their Results section, the real value- of the

* .

»

interview instrument is in exposing the nature of students «miscon—‘

ceptionswabout the mole. It seems likely that part of that\diffi- jil
culty is_dueito_the method“of presentation ‘of the concept. In exposing
ﬂthe nature of the misconceptions, the' authors are, in a position to‘ '
;‘$, mentary mawerials to overcome the deficiencies of the curriculum n
i use. To—be used ‘in this way, the article should have been more expliF
?. cit about the»specifics of the existing curriculum. What exactly did
boundaries of the mole concept? They mention l6 cognitive skills'and 37
understandings*belonging to the concept of “the mole. What are these? '

-

L hierarch&wamoﬁg them? ‘How exactly was this content
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'With nedia? Were teachers“involved? What ’did they say or. do to
_aupp»lemkts—- the text" We are not told T e

~ . N “ - . - .o, '} L. \

<0 : . R £ . : S

"I’his is not ‘an empirical study which implies generalizability. "Can
it be replicated with other students?" is not an- appropriate question
to ask. -Were it to- "be. used«“‘as empi‘rical research, additional. types

of information (such as those listed in the Procedures. section) would. . -

have had to have geen included in the' article. However, teaching is,
in many ways;, an art.. The ability to move inside a student s, mind to .
look at the relationship of student learning to. pre‘séntation of that o '
material to explore- ways of developing more effective learninga e
nac;u;ials br procedures-—these are still‘ hot scientifiea].ly established .
procedures and skills.‘ They explore the question of -"What have kids T
learned or not learned, from our curriculum?" This article had the .
potential for showing almost in- a ‘case study format a process by which Ce
_the gap betwéen what -teachers want students to. learn and what s,tudents

do learn could’ have been narrowed S P ) T

~ . .

Zniot ‘o
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L Whittaker, Muriel. "An Investigation into Teacher Attitudes- to Objec-tives
. for Primary.Science Téaching." School Science Rev‘iew, 58(203)

.*. 360-366, \December 1976, . - St N

. . Descriptors——*Curriculun Development° *EWation Objectives; -0 T
- . )% *Education Research~ *Elementary School Science; Elementary - T
B TR School Curriculim; ‘*Primary Educations *Science Curriculum; ‘ T
ot Surveys' *Teacher Attitude/\h RN . . i
! Co - , g

. Expanded "Abstract and Analysis Prepared Espec ;lly. fo¥ 1.S.E. by oo $oe P s
L Marvi:n‘ Bratt, The Ohio lSta,te University. o . , - o ,:

-~
. .- . . .
— @& v ' X
. R : . - », .
. :

] _,NA.

s 5= - .
. Purposg _ "o - . ‘
. = ) o ) S ) . ’ . & .. ~\

. The._purpose of this study was to determine attitudes toward science » i
objectives found in Science 5/13 a set of"'British materials designed for ; ' 'j

.

priﬂary school.. .Attitudes weye inferred on the basis: af yesponses to a. -‘

10-item survyey -d} stributed and completed by 273 teachers. The following L

Lo -hypotheses are inferred from the study, although not so stated: . N
""&’?i,;g‘_\ ~ I, Data in thi3\su ey’should correlate' with data in a previous . -
¥ | study completfd by Tabbron (19§9) A
"“ o, 2s Primary school aehers are mote prone to choose objectives v -
. related to children s acgivities than to" the child's ability R \ '

",_' ‘ . " to evaluate results. AR ) . .o

g B . =.3, Primary teachers consider children to develop reasoning ability _' .‘ w

; i i e “:‘:‘*4 in a, hierarchical fashion rather than teaching as_ they were taught. )

% o s

. 4 Primary teachers«.are lnore concerned with successful completion "

LT of science activities than with having a child witﬁhold judgment

in light of alternative explanations. ST o

C . ."'5." 'Primary teachers v'few science .as- discrete activities _rather than

¥ - - a-—..,w‘&

‘ . a chain of thought and investigation. - Lot ' ‘_
e f ", 6.. 'Jleachers at lower (1-3) primary levels willk: choose different

— . .\ J:/ clusters of objectives than wlll thpse teaching higher pr:(mary

BATEE % _,t ST . . | ) s ‘ ‘ L

A levelb (4 6) R @z} N .

o . s
¥ e -

- : 7 'I'he relative' importancé-of "interpretation of data" correlates ‘ .

._ms with-,whetﬁ"" Y ‘he teacher had a science curriculum course. This .




* In England there is. apparently cons.-erable evaluation of science -
~ education curriculum in the schools. The model ;hosen was*identical to
‘ TabBron s (1969) with'the exceptiOn that wh

ed surveys were used in lieu
. of personal interviews. It {s & straightfo

\—
1

ward interpretation—analysis

.-

of a nndel for data collec-
both assu@ed that ":..1if
Bxpect a child to bé able
nclude: (1) -that rank--_.

--of survey data. There was no further mention

R v'r tion. The investigators (Whittaker and Tabbron‘
‘ a teacher'chose an objective as impbrtant, they

o

s . to achieve the objective." Underlying assumption’

«
- +

. order correlation techniques can be used to suggeSu

the direction of a -
- :
of intéxpreting . L E

A "'- teacher s attithde,.(Z) cluster analysis is a‘metho-
ﬂ . differences among ranks, and- (3) that _teachers' atti

Y

5i§_ 3' L 5 may he related to Piagetian levels of development as -e'ceived,by\the o
.o - individual teacher. 7 N e ST B

. i . . 5- \—- . R '
! ) . P . i : : Lo
\ - Previous research (Crossland Shayer, Tabbron, and ‘ﬁngwirth) was .. - NG

4Har1en's stydy utilizing cluster analysis was mentioned.

R .. . '.)‘ ) . o . ¢ ) X .

4 . -

L v
. o ) . -~

. " Research Designéand"Procedure

- - N
. . -

- Derbyshire who taught in the primary grades. The teachers were—d

tives,‘many teachers did so.:

P"

R ,(five questions) asking how science was taught by them:

e R i T i e

o pared to the rankslfound in Tabhron s study. In order to q;amine 1ev5ls
: ' o of chgice among the sample,«a post hoc cluster analysis was performed “on

Pialy N

the choices of the members of “he sample. ,Data were presented in tabu ar: ;‘1'[.

mw».-,— v
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> '1', A clear correlation @<’0 01) was found in the data for ,primary

o L~ t:eachers and t:h& dat:a in t:he 'l‘abbron— study of,Nuffield science

s

teachers. *ﬁ R ; : o _:
3 RS . . . . ,3 .

A Xz' :t:est; of*object:ives 10 and 4'and 7 and 9 was., significant:

‘_.,-

v

. g T e 8
256eof t:he primary t:eachers wereg{doing some:,science ‘tea
. ~ 0% F PURYN 25 e 5 A X
. \ -’ AR . \o

CJ.ust:er analysis provided t:wo “clust:ers Ofc respondent:’s 'one\wi‘t:h
11;2 members and 6ne wit:h 1‘18 me.nih'ersh . ‘These ciusa;ers ;geré‘ %
significantly different: from one anot:her (polay) ,i-p a 0 01..
S:fxt:y-six percent: of infant: teachers were in Clus‘t:er U..» Clust:erag
oL, t:eachers ranked observat:ion and act:ive exploration {dbéerir ,@
experiment:) as most:\ import:ant:, Clustser 2 t:eachers ranked: ord'érly
auH\critical handling of informat:ion and materials (i. e.,

- organize )and classify, communicat:e) as most impdrtant;.n

£y -

5. Exper‘iment:at:ion and cdmmunicat:ion ranked high int:erpret:a.t:ion:

ha T and wit:hho],ding judgment: ranked 16w.

6. Infant:-’:level t:eachers“chos,e objectives different:ly t:han junior
- ..» N L
level t:eachers, aeccording to analysis of clust:er dat:a during :

clust:er format:ion.

< .

Int:ernret:at:ions .

- - > .- ,M',,c..-'., . ~*€"".

e
1. An inference concerning t:hé ‘training of ptimary t:eachers was. made

-

_.in, relat:ion to science courses. The autho¥ .copments, "...it: was ‘_

o ciear that -a subst:ant:ial num*ber” fohd‘bject:s} ‘had not:’ ‘had - a -

) W

ﬂvxv(f‘- . . o ’ﬁ.“h‘_ﬂ" ".,,_ . Ty
:_~,.'s:a,. :.._.asciencevcourse.*-w ‘- ;_-;'v'::u s _,‘ A

(s,..

2
et

2 Teachers regard low-scoring object:ives as "les 1ikely t:o be*: -

. - .
.‘lv N .5

e
S

3 Primary ‘teachers at:t:ach significance t:q basic' skillsvin.scie"

-

A FulToxt Provided by ERIC
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:} after the data we e, anal'zed without much prior thought._ Certainly_such

Primary teachers attach.more~importance to children doing acti-

";§§ ?— vities rather than their evaluating results. - - ~

6. Children -and teachers find it hard. to accept the. concept of ,

- approximation in terms of right and wrosg. B g

(!

‘;.;'.7. Primary teachers do not expect children to follow chains of
_ though% or investigation, rather they view’ science for this age
:1‘. child as -a series of. discrete activitieﬁjand/or ideas.

-

.. CIuster d teachers believe that children are in late intuitive-

- early concrete operations stage, whereas teachers in Cluster 2

teadh children at .the late concrete-earlwaormal,operations stage”.w,_l,ﬂmi
- Therefore, the dichotpmy between "activity"'and “organizing"

WY At ibn

ijectives suggests ‘the consideration of developmental 1evel.~ T

-~ . .

9. Teachers who -had curriculum courses vfﬁw "interpretation of . ;

’ data" as important. * . ’3\-

1
at v 17

LI . .
¢ : J
* - ’ >

. 1 .

i

L
5 i e
e

-
“ %,
‘o
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ot .. ABSTRACTOR'S ANALYSIS

-
Y.,

1

s o
N P

The author remarks in the closing statements of thegarticle ‘that the
,discussion of. results is. speculativ% and subjective, /The reader is told
the. number of respondents (273) but not the total umber of surveys mailed
.out and. therefore has- no idea of what. percent of :ieNSBpulation this sample
rep;esents. Nb demographic data wereginclu&gd “and. the reader is left td ‘_'1

x‘i'\ v«»&

- ";r' ; S

draw mor significant

£5 u*"”:’ TV




teachers‘aattitudes toward science objectives, but doés so by inference

from survey datarand not actual‘measurement. ‘No attempt has been made *'1* .

s ’ * to ascertain the validity or reliability of "the instrument, although the -
' agreement (positive correlation) with Tabbron's study suggests some I
reliability even though the coefficient is not given. Speculation is

not considered valid. Interpreting the results obtained by asking
- subjects to choose obiectives from a lis&_does not seem to be the most
efficient method to use to infer the directionality of attitude.*'A N v
_ question should ‘be, raised as to the nature of self reporting of scieqce B

teaching by elementary teachers sincetdata from studies in the USA

a

s - -

= e e (Krockover,«et»al.,.1972) indicate,that an,, verwhelming,nggber;gf; S
%g;' ) elementary teachers do not teach science. : : -

38 A
< *

Are there new g&nceptual contributions in this study? Perhaps more

7
4

questions are raised by the speculation on the author than are answered. Fﬁ

The lack of science training of elementary (primary) “teachers squares B

.’; ) with data available in this country. There is little prior research to

suggest how teachers perceive their students' a;tainment of objectives ';é

.

This would be a good question to study further., It would be interesting

to ask teachers in the USA to’ complete the survey. - ’

s - -

¢

-

Rank order correlation techniques have been us?gyouite~often ta ,ﬁ@k
-suggest the direction of attitudes toward. science.‘ ‘Cluster analysis- of
. choices is not new either._ The assumption that teachers attitudes
.. toward science may be related to Piagetian levels of intellectual develop—
ment is supported in a study by Lawson, et -al. (1975) who-found that %
Separation and Exclusion tasks loaded highly with télhher attitudes as .
‘ measured by the Bratt Attitude Test (BAT) They suggested that ' as '.~
. persons develop abilitieS\?%msuocessfully reSpond to the Piagetian tasks
‘ ‘ their attitude tovard‘science\and/science teaching improves. The inter-

;pretation'that‘primary and intermediate teachers tend ro choose different

.clusters of objectives is supported bygLazarowitz, et al (1978) who fou‘d"




In summary, ‘the study is difficult to interpret since it does not

v fit~theﬁconventional style used 4in this country. The problem and

) related hypotheses are buried in discussion and analysis. .The sampling -
method is not adequately discussed Although a large number of subjects
vere: polled it is not possible to identify the characteristics of the
___. sample, where.the teachers taught, etc, oUnderlying assumptions are-not "é;
stated, with one.exception,~ The design is aj"onelshot" approach anthhé

.‘{ 3
ot ST danin 5 w{.,.ﬁs }.\.e} fs b ver A,

. data probably nominal or ordinal'at best. - There is no report on relia-
bility or validity of the survby. The literature review is very abbre-<

viated and restricted. Therefoxe, the design, although simple, is confined}
.to\post hoc analysis. The findings should be limited to the sample studied

at this point.in time. Some interpretations are supported in other studies
but the majority are purely speculative. There are a number of interesting

problems suggested by the study for further research, : - .

. B
»~
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7 Expanded Abstract and Analysis Brepared Especially for I1.S.E. by L
, Richard J _Bady, Mbunt Senario College.t ke R .
S : o ‘iaa% e R :
V) Pitpose’ ) P O ’

. Caoamr e o "42..:‘1‘4’.»..,&?:.._... .o

electrical circuits., This is usefulmbecause“ﬁostcprevious.research has

2

been limited to learning of mathematics. Further, Gagn é's distifction
between intellectual skills and verbal information was to. ‘be investi-
f‘g*“§ﬁf gated. Gagne has elaimed that only ‘intellectual skills and not verbal
information fqrm the elements of learning hierarchies.

-
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A possible learning hierarchy was constructed by the :author. The

-
¢

. terminal capability was to find the potential difference, resistance, oos

and current for a circuit with .two resistance components. The hierarchy

B - consiSted of 21 intellectual skills and 7‘information units. : T
. B / o o

‘l“{r) ' :Mbdifications were nadekin the hier;schy as a result of: (1) criti-

ﬁ, ) cism by. teachers and subject mattet- experts, (2) Trial tests of.the test’ wn
.\ questions to determine they actually represented different capabilities, S
and (3) Trial tests of»the learning materials used in the final experi— ]

«\..v.‘ - . !

‘\Amsnt '

each intell'ctual skill, but since verbal informati n units could.only bev

S0 ‘{ﬂw 7
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‘ Subjects in the preliminary and* final testing were 166 tenth—grade
; students from: five different schools. . )

- * . 4 L)

. “I’he relationships ‘between the .various possible -elements were inves-
R j tfgated by construct‘ing 2x2 contingency tables of success/failure for
each.,pair of- items, and applyigg a statistical test of dependence. This

« ”was done- for twol of three types of itém pairs: those consisting of an_
intellectual skill antl_a/ verbal, information pnit._ No, tests were done

on pairs of verbal information units. B .,

s + . _(Of the 34 continge?cy tablés for pairs of'intellectual skills tested,
- 27 were found to-embody a prerequisite relationship as. predicted by the
_hierarchy. Most of the.other: seven'could, Jot 'be adequately tested in.this
. sample. The au,thor conclpdes that when intellectual skills are -the desired
r outcome of learning, -the hierarchy method should be employed

L
. ’ . ‘
\

*f e el The relation between intellectual skills and verbal informtiomunits
v is more complex. It was found that a prerequisite relationship did not -

o

. always exist for- these pairs, but that "...whenever elements of verbal
information were included in the £inal hierarchy, hey were subordinate

SR :to intelleckual geills.” .. L '

.

:—!_ . - A y

. v N . ! ' . LY ., ) .
-6 oo . . N ¢ .
1]

- - L)
o Tews

w*«% Interpretations . - -

x_?: L 'I'he author concludes that (1) "rite stulhovides suppoftt fér the.
. distinction between _intellectual skills and ‘Verbs']: information units, P
(2);»’Where material to be learned- contains intellectual skills.. .those )

. ‘.s:Icills .should be ordered into a hierarchical séquence for most effioient .

tﬁ in skills needed to begin the course, 1earning

BT 22

J courses%d;e?ficient
a1 e g '

ierarc'h

ieﬂi;ﬁ“ca .be‘ used to identify, _these missing skills and guide the

n_.»_' ' . ""“1;
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. e

report7is useful'in that it presents a paradign er,constructing
learning hierarchies in a nonmathematical field. It shows that a valid
get of prerequisite relationships can:be constructed and tested. Furthera
the study does shdw that there is some distinction to.be made betwéen
intellectual.skills and verbal information units. However, the author‘:'u

ychOOSes not to explain w z they form different sorts:of prerequisite rela~
_tionships. Further research in this area could be usefu1 in understanding

"the nature of these diffq;ent*kinds of learning! 1°

\ . ) !

e

—

Conclusion %) - seems quite reasonable, although it 1s not clear that
it follows ‘from the data in this _study. . )

3

- .

Conclusions (2 and (3) however must be criticized, for while perhaps
they afe true, ey in\no way can be concluded from this study. Conclu—
sion (2),,that the use~éf valid learning hierarchies leads to efficient
learning, is not tested in this study for the efficiency of the learning
gas neither tested nor compared to some- other method. Conclusion (3) not
only does not follow. from the data, it seems unreasonable.‘ The fact that
verbal information units did not form a nice hierarchy does not imply that
they cduld be taught in any order The whole issue of the connection .
between a prerequisite relationship that tends to-exist and the implica-

e tion of that relatipnship “for teaching'are not addressed in this study.~

The author, and indeed*many others, .assume that because they find no
_.students knowing B, who:do nbt also know A, that it,is necessarz to ‘teach’ A
before teaching -B. 7>A 1earning hierarchy is déscriptive'but we lack evi—

dence that it is prescriptive«as wellh ‘It describes the static structure

:step requires studies in which concepts

ssible orders. Howe (Journal of Research in.(

PR rodgl
.

eem'vlog_cally.necessary may not be most appropriate for teach-

it
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Hurray,.Dsrrel L. "A Visual Recall Probg of Cogniéive.Structure. .
Sciencé. Education. 62(1)...39-46 -1978,. o
‘Descriptors——*Academic Achievement rBiology, *College Science'
+ . #Educational ‘Research; - Higher Education; *Berception, Science
Education, Visusl Discrimination' *Visual Perception -
3 o . - -
Expanded abstract and analysis prepared especially for I S E, by
David L. Dunlop, University of Pittsburgh at Johnstown,

’ ‘.
» e s . & - . ~

.
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2T

. Purpose - . - * \ ) %%t . T
. The purpose of'Murray 8 study was, to investigate the visual perceptual .

o

AFulToxt Provided by ERIC
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dimensjon of cognitive structure as it rélates to achievém nt™in college 'j
This included .the following. )
.recall ptobe dqveloped from Haber's work, (b) an examination of the

biology.. (a) a description of a wisual

relationship between performance on a visual recall test and performance
of three achievement tests, (c) an evaluation of a hyﬁothesis which =~ £
“states that the predictive validity of the viéual recall probe will <L ;5

asures of achievement on less related‘learn-'

¥, 8
45 .

decrease. with subsequen

v

Ly

consideration of the implications of, using = . - '

2

]

4 5-'%@5
A~

AL

E}

-3

ing materials, and (d)
visual recall probes for the early -detection of - learning differences. e

~

The rationale for this study is related to: the findings of several
researchers (Novak, Bing, and Tamir, l97l' Ausubel, 1968 Ring and
- NOVak, ‘1971),-however,‘it appears that the focus of this research

< ”§!197l) suggestion that the best*predictors of
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TSR , Two hundred twenty-five introductory biology students et the University . .
- ,,'J _,of Illinois at Chicago Circle weré the subjefcts his studye This N
B - courae, 'I.'he Biology of Populations, utilized a xv)i_j:)ariety of learning
opportunities (slide—based lectures, laboratot'y experiences, text . N Yo

naterials, discussion sessi.ons,, computer-assisted instruction, e} c.)
to convey the major facts, concepts, and principles important to, the = .'?

. * * . .- - -

course content. .o L e - . ' -
: * s, . R s : N - ‘;‘ . .’" &
-~ ? - - te

¢ Bahe:‘é (19-70) visual recall task was modified and used as ‘a method for, -
cognitive structure. During a particular lecture ’ appr\timately

prob:

. °80 color slides vere’ presented to the students, and. near the aqnd.of the Lt

Q

. lecture the students were told. that .a-visual recall test was to be ,°i

)
5o b .
AR Ay

!

X v <
A T PR

&iven. The recall test consisted of 30- randomly arranged slides, 15 of
which were part of £he previous lecture and an additional 15 were simi-

g8

NPV Y PR

lar slides never seen by ‘the students.. As the slides were individually .

K )

,projected, students were asked to indithte on a true-—false IBM- answer_ N -
“.gheet.if they recalled having ‘seen_the. slide during the 1-ecture. The

P 4

students were informed that their course grades would not be influenced
byo the results of the recall test, The Kuder-Richardson formula 20 tech- ¢
nique was used to analyze studeng regponses..and the results showed a ) ’
reliability coefficient of ~O 70, ,which when"projeecﬂed to° s. tesE‘of 100 N
items~4s—predicted’to yi’ld a teliability coefficient of 0. 89. - '

-*approximstely 45 days after the visual

E VR
t, e

der-,Richardson_wtech gue)wf eaclr tes “wag

o Fal ES

i;Reliabilit {

e e ey




~and 0085 on £orms A and B of achievement teat II
form of t!st III. ’
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baaed lecture, (2) completion of a visual recall

”tion of three multiple choice achievement tests.

v
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dependent Variable.

.lation coefficients were used, to detect difﬁerences i%,the predictive -
.validity of the visual recall test with respect to the three achievement
'All data were comp_ted using the Plato Basic Statistics Package.,

‘tests,

-

4

test by the subjects to their erformance on achievement test 1 indi-

positively felated to. the amount of new verbal material learned during

& following period of instruction.

The general treatment-sequence included (1) obser?ation of a sifde

Anaf?sia of variance (equal cell size) was used td
of visual.recall performance by the students to their achie ement.
tile groqpings based on visual recail test’ scores were form
purposes of analysis.. An independent analysis was - performe
of the three achievement tests with respective scores servingeas the

Where ¥ ratios'were significgnt (p'<0 5), corre-

-
s

cates that the amount of visual information gained in 1ecture~is\¥

The relationship between visual

and scores on achievement tests II and III was

;"0 76 on the si gle

.. ~

4
e

-

test*‘and (3) comple— -
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¢
-

test the relationshipf' ~
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to dess. related content. structure areas.' The predictive validity of the
visusl recall probe isvhighest~when applied as ,predictor of achieve-

ment‘pn*closeiyrrelated-learningamaterialsr o ) - .
R o . o “\(f‘_‘ ) DN . :

) . - “
Lt . d 2 v . #

T - -

; Since learning materials presented during the respective achievement f

testing intervals showed content—differences, 1t appears that the

visual perceptual data aspect of, cognitive structure "1s subject to
the constraints of contggzﬁskecificity. ’ . s IR

° s
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> . . Y

N : - ABSTRACTOR!S_ ANALYSIS_ &¥

. . . N - . .
.o . L . q ~ . N
D c - . ’ L] - -~ . LL oA

7

Haber (1970), from his work with viSual merital capacity, has indicated Yo
“+ tha @mong the mést significant of his findings is the suggestion that

: there is one kind ofl.memory for pictorialwmaterial and,another for -
linguistic. This finding 16 the basis for Murray's intevest in the ',

.relationship between visual recall performance (pictorial) and perfor— a

mance on related achievement tests Clinguistis). R et i
Y E Y . - .

' ) N e~ N : B - ':9.0 “‘Qo

. - . L4 v e

Murray 8- model of a visual recall probe.for the ebrly detection of ' '
learning differences related to: achievement is qasy to administer, and
Ats unobtrusive nature will ‘be an asset to researchers interested in .
securing the subject's cooperation. ‘Further, this specific technique ’
appears to be unique in. the study of cognitive structure and visual
recaiicegAs Lu%z (1977f'indicates, the ‘effect of external imagery on-
learning has been investigated primarily‘within the paired associate )

learning paradigm.\, A L L E ek Ll

e I >
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n.article relating to paired associate recall.EmmeriéE»

e . “\, N

. and Ackerman‘;1976)\state'rhat ¥ number of recent studies haVe focuséd
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béfore the potential of using visual images to facilitate verbal learn~-

S v,

N ing.can be-more fubly realized. This also appears to be true for the
' ;, effects bf elaboration upon the results of this and similar studies. °

“. 7 b . \ * Ty - « [
-

Hoff n (1971). utilizing a recognition-memory process similar to éu/ .
Habers, obtained*only limited developmental differences in performaﬁbe

. “for 3~ 5-,.7-, and 9-year old and adult subjects following a single’

~ presentation of 100 picture stimuli. This could suggest that Murray' s

visual probe would be equally appropriate for -several _age groups, R
fiowever, another study by Hoffman (1976):-deserves mention.at this . < fi

N

pointras it telates to the number of slides tsybedutilized during the ' s
“visual probe.u In thig study Hoffman found clear developmental differ-

L4

ences in performance,_yith the results extending the finding of .poorer - o

T performance with an increased number of recognition al:ernatives for .
adults to three~ and. .seven-year | olds. gdditional research in this area

- “would also be of value, especially if tﬁ—__ﬁmber “of slides in a given .

.

probe approaches lOéi%‘ I S

— . N ~ . .
e . “ . % . .
- ‘ . LY . b I TS

. Mnrrav stated that, "these results suggest that a visual recall proﬁe .
-can servavas a predictor of achievemens - Although future, research
-._may* support,this claim it is important to emphasize the author s use
:.f; " of:.the word, suggest»"_‘Onekarea of cautionris the relatively lgw ~§j'
ng (but statistically significant) correlation coefficients which exist
, between Visual recall scores "and scores on achievement tests I, 11,
_.,and 11T (0.385 o 276, ,ane% gmsoz, respectively) o e

B ° L ‘e e b . '~': . - N L.
AN ) ' 4 . R £ > . Y

Murray also stated that,ngased upon the present study, it appears<that *
visual'recall probes exhibit theshighest predictive validi;y'when )

applied during the period of instruction in which achievement is to -

’i" "
o Lid

,a“s showed content differences. Thus, it
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*inatance the relationahip between viaual recall and achievement is o
= dependent upon the- time iriterval between the probe and the achieve- P -

- "_' " - ment test while in the second instance this relationship 18 dependent ER
' n upon the content. Additional research controlling for these multiple .
R L variablea should be conducted go clarify thisgpoint. -~

-

. . . ,
- P . - . N RPN

. . LR W . . ~

Future?researchera should also examine'the coritent specificity of each
achievement test and‘relate this finding to the-content of the visual
probe (slide-lecture) Careful analysis of this situation is needed

N ' ,to advance and refine our understanding of Mhrra?'s hypothesis which
- “7“‘atates that the predictive validity«oﬁ thewvisualerecallmprobe will

decrease with subsequent measures of achievement on less related:

12
.
- 3

‘ learning materials. ' : . S
e : . ' . , B

] Another intriguing variable related to this study is that of student R
- "a ttentiveness." Doeg/thia variable lielp to explain why -visual' recall .- - ;o
Y. probes exhibit e highest predictive validity when applied during the ‘

- . period of inst;thion in which echievement is to be measured? Addi- .
s l:, tiodal research in this area would be interestingz_but possibly v . .

difficult, R e S

RS

Gav e e
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**¥§ 'Although this study has raised'many questions,«it has also demonstrated
‘ . anew and potentially useful methodology for examining the relationship

between cognitive structure and visual recall.-/ThE'conceptual contri-‘ -

.bution is also significamt‘pnd warrants further*study.
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escriptors—<*Abstract Reasoning,'*College Students; Educa- -
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tional Research* Higher Education° *Learning Theories~
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Transfe of Training ,,~*~ o
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‘Exp ded’ Abstract and Analysis Pregared Especially for I. S E by
J. Dudley‘Herron, Purdue University.
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v

...~ In-this study of acquisition and transfer of the coﬁcept of pro-
pdrtionality,’the ‘authors attempt to answer several questions. First,
v will t¥aining on the _operations of the INRC group which Piaget sees
‘ as inberent in proportions-lead ‘to improved ability in solving the
prbportions Second, will, training transfer from one task to another?

i3
DAY,

-
2,

Thifﬁgé will tne training transfer to some .new task requiring similar

e
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i Et e

: IOgic? Fburth if”transfer does occur, is it due to similarities 3
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settings (e g., both tasks involvin the manipulation of weights and .
lengths:ofua lever‘arm)° Finally, the authors tested the "Deep~end

The“resea c ‘isﬁclearly based on'Piaget’s notions concerning the

VTS

X‘i 4/4:

V ! &F&fti:’

a) b

Vgeneralizability'of a result obtained by Dienes and
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’I'he study was performed in a remedial mathematics class at the

.

o f.,*.icollege level The group was very diverse. Ages ranged’from 18 to 55. o
.M‘f.ltﬁ.'with.a median age. of 22.. Mathematics scores on.the California Achieve- ‘

'ment Testnranged from the sixth-'toﬁ;he thirteenth-grade 1evel“yithmw“rw~wwA‘i
median'o£'9 1 A L e S . :

AaiN

‘;.w? - B T R I

- Ihexstudy-was-conduéted dufingXEhe third week.of.an.eight-week

"summer.session. Delayed posttests were given during the seventh week.

- . AR} . T .

© Students were assigned alphabetically to two groups\of 24 students
each. Both.groups were pretested on proportions and then trained on
three tasks: Rings and Shadows (R&S) Half-Balance (H=B), and Wheél-
Barrow {WB). However, the order of presentation of these tasks differed
between ‘the two groups. Both groups were given a posttest on proportions

-.wimmediately after training and _again four weeks later. A .vwritten test

of Piaget s Balance Beam Task ‘was given as a transfer’ task This. test-
was also given to+21 more able students enrolled in a special program

»

involving computers. . This more ablelgroup was,treated as a control
group. The total design is summarized in -Table I taken from the origi-

" nal paper. e ; <
T ) S ) .

. TABLE I" .. izl oo
Design.of the' Stidy " -

PN = P ,»; " th plenl

Group 12 7 L cféhﬁ’éb L " . Control

‘wf&»" Pretest proportions . ?’frétest proportions. ' ST
. -Train RSS and H-B; . Trafi WB:.
-‘;;x; - Tést, RES ‘and’H-B. . ', AestWBz. . .. -
. BT s RS
: %Jtain R&Ssand H-B -
uq“ifislbst R&S and H—Bx ‘?
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gosttestfproportionsvf
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clarify the intent of the»study.

. v . -
ﬂn"’

Letﬂus take the simplest part first-—the complexity of the tasks.
The Half Balaﬁce Task is designed so that it illustrates only an inverse

proportion. The: Rings and‘Shadows Task is, designed so. that it, illus~
- ,,cjg;w “ . .
e trates only aedirect proportion. By contrast, the Wheelbarrow Task is

designed to illustrate either a direct or ‘an indirect proportion. Thus,
there are simple tasks (H-B and’ R&S) and complex task (WB) Conse-
quently, by varyiﬁ”~the order in which the tasks are presented the

P
aut ors are~able-to test the "Deep-end Hypothesis."

w . : ,'o o ) :
The Balance Beam Task that was used to check transfer‘of training

-

R

may be- presented so that it illustrates either inverse or direct pro--

s,

R T

portion. In addition, it involves the manipulation of weights and
distances as does the ‘Hdlf-Balance Task used for training. Then’ if one

PRSP S ‘.mu,ﬁw..u.::m ve T kD ¥ W«A\. USRS VU DS P .«w.h.qyw - -

’ compares the performance on the total Balance Beam Task with the per-'
formance -on, the Wheelbarrow Task,“the comparison.is between . two tasks
. that have similar logical structures (both‘direct and inverse proporé
tions are inVolved) but have dissimilar elements (the physical arrange-
ments in the two tasks are sufficiently different that students are .
unlikely to sense that they‘are doing tie same things") ﬁ5¥In ‘similar

O R um;:\ww.arm..‘a RN uefw»,csmm L e I >

fashion, if performance onethat portion of the Balance Beam Task that

'

ce Beam Task that involves indirect

p et oS .*,x ..“qu\c - V.Qs,

et

ﬁAlM tests*of hypothese3’wer

l)y‘;x«,’ R

There ‘vere more possi-

7others, necessitating ‘the use




,proportions rather than”raw scores.' Furthermore, the range of scores

rx,small making it necessary to normaLize the data by the arc sine

EIES

- .. .

i:: “‘s‘ ““ fo“'*’ ﬁﬁﬁ - ‘ .
p-end Hypothesis." Essentially, the_{

Firs’t,g 1et us deal with the "Dee

. .o toe . - K
. : N .o RS

\ 1. The,results indicate that the training (regardless of order of task -
':fuih} presentation) had a ‘beneficial effect. Tﬁe scores on the posttest and

' delayed posttest were higher than ‘the scores on the pretest. e
. - LY . - [ = ) . ’

P -

R
N
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N}i?uiis

n -~ ' Having determined that there was a training effect, the.next question

P
Zuh,

v
s
PITN

NN ( f @ddressed is whether this learning transfers to another task that involves . -’ﬂ

A,
T proportions. This was tested»by comparing the performance of the two -
"y

oup on the Balahce Beam Task.. The mean

sy

trained groups and the conxkol

'ﬂ'number of errors made by the
‘ Group 2, and 6. 22 for the control Statistical tests revealed that the
;;_.'"difference between the mean for Group 1 (4 92) and the, mean for the

ree groups,was 4 92, for°Group 1,.5 52 for

a

fcontrol group (6 22) was significant at the 0.05 level Thus it appears‘
that the training which was provided did haveianieffect_oniperformance
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. $he final question addressed is whether this transfer of training is
due to,id

and the Balance.Be

e
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eSt ‘was done to see whether.success on 9 &
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e ‘pl‘ﬁnédb by .sim,
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u,support‘the conclusion that transfer was not due to idéntical structure
. K

» et N s - .;

". ) ‘('5, o

Half~Balance Task that was used in training has, according to

tSQﬁ&

0 :

. . hthe agthors,
“({7_; Beam Task used to test transfer. In both cases, weights" are added to get

\elements that are identical to elements found in the Balance

WGt

bending.or rotation,‘ In both cases the distance.between the weight andra

Ly

It is this kind of similarity that the authorj o
eem to havelin_mind_when_they refer to - identical eIEments. A chi~sq are

There is a relationship between performance on t tWo tasks and the
authors conclude that the transfer of training that they observed is due

to identical elements found in the £ ttaining and transfer tasks. - R
& , s - i

-
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‘IntegpretationSj ' ' . . R o R

‘e - . : < . . - - - SUSUNN
- -~ -

The authors conclude that training that takes into con51deration the
1ogical stru, ture of proportions and that builds on the existing cogndtive

structure of the 1earner can result in 1earning of proportions. They alsofryl

~ e e

A:nd they were careful to f:

and the

S
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logical structure'of theotasks (i e‘;~whether a. direct or inverse




The authors also address important questions.

(Is ther” any learning’ Does the 1earning transfer to new situations?

¢

" i

Ov rall the design of the study appears to be sound However;

) several questionable assumptions were made. Subjects were assigned to

U were correlated with alphabetical order. Although I cannot cite the

;’»' ,'f‘,wv-, o

:;~ studv. I believe previous research has shown that alphabetical assign-

mentioften.leads to'~ onequivalent groups. As an%giample of factors that
may operate, Anglo-Sa;on.and Spanish surnames ‘tend to begin withudiffer-
ent. letters. Such influences could lead to groups that differ in English

language skills when assignment is made alphabetically. R . .

Another questionable assumption is that estimates ‘of test reliabil-
? ity derived from data-for a group of seventh-grade students constitute
suitable estimates of‘the rEIiability of these tests when administered

o

to a very'diverse group of college students. In similar fashion, the

Bl T TR R o e

_use of a superior group of student n a special program ds a "control"

for‘the treatment groups_appears questionable. o Y

o

I also worry about some assumptions made in the data analysis.
understand why it was necessaryyto ehmpare proportions rather qhan raw

SRS - R

gf“ansformatiom, but I am uneasy“tbout it. One chance error on a task

(o ...r

Lovs .

: than the same chance error'on a task wit?;ten*possible errors. With

B pyaey

--a ’ly evenly, but I infer‘from the report of this research

contain a very large number of‘data points.Aif

RIS

,; had in sorting

. ,_A S - 1 N

However; I believe that




f the effectivenessiof a training procvmgre, it seems very important

e E

training was{"A sample:protocol"an outline of onealesson, or sample

.questions asked during instruction would tell a great*deal ahout what
A'Aln;tead -we. are simply told that training was done by means.
:9‘:. of a%classroom demonstration of each task "with stress on the reversi-
Mwbilities needed toqestablish a state.of equilibrium after an identity
‘ transformation ‘was performed " What do the authors mean by “stress on

reversibilities"’ Did they simply point out that balance»can be

s

.

equality of moments? = . .

as - . . X .

o Other important points are left unciear. Just what is meant by
"identical structures," "identical elements" and»"identical concepts'?
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know whatﬂthese terms*%ian. ‘I am' not told and am never sure that my

\3. inferenceslabout}theirgmeaning are correct.

- AU

Y ‘ L]

.

t

1 know how the direee—and inverse proportions questions would differ,
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as possible. Fewer artip

‘rned»from the research

o

.o If I am -to benefit from- this research as it pertains to transfer, I must

a ’Tclose tontheir work andtStatements that appear perfectly clear to

<~

that weight, by adding weight to the other side or by~altering the length

» of the lever arm, or did they -have students ‘do calculations to demonstrate}

«

- Co The exact nature of the tests used in this study isn't clear. There
is reference to four types of proportions on these tests~ Direct-Abstract,"'
Direct—Numerical Inverse—Abstract, and Inverse-Numerical I think that

o
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t th’e questionable assumptions that are mentioned above, )
I am *xclined to believe the ~resu1ts of this research 'I’hey appear
reasonables to me.‘ They are consistent with other things that T know,

"a

taught somethingt are more likely to -know it than people who aren t taught
that thing. . Thus, the finding that students who were given the training
" -did betterr -on the posttest than on the pretest is important for the pur-
poses of this research but it is not new, (If the authors trad provided _
a description of the training ‘and testing materials, this finding would
be important to others who are trying to teach proportions. As reported,

nobody but: Zh"ema*uthors canubenefit from the finding,) R

. \
e . . .
Eead

'l‘he finding that the ‘training procedure leads to“Better performance~
on the part of those who mere not taught is.. consistent with other relsearch

\dn EA :
. - R &

but not profound : o
- The. rebﬂ& that is potentially important is the- one pertaining to 1

the factors that infl.uence transfer. Let us 1ook more carefully at just

e
Ve

'-"i “i-rwhat,was shown.,” ..MWW_.,»' PR T . o .

T
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Ce On the Half-Balance Task,. training apparently focused on the fact

FEET

f‘hat the bending of the metal bar when additional weight is hung on the )

4‘13\'11*« ‘! T A

o ,over a_,portionf:of the Balance Beam Task ‘was. highly corre 12 ted The
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k in guestion requires that condit ns on
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di ,ance ,between the weight and the support for the fbeam. Presumably ol

length of the lever arm’ is constant for balance to be maintained was -
also covered e, PV A SO e T

~ - -
- a

The similarity. between these two situations is rather clear to this -
o reader and it was apparently cl’ear to the subjects in this study. Those,
‘ ol who did well on one task did well on. the other task as well v '

[RUUSE

~- . - N - -

+ ~

Now 1et us examine a situation. in which ‘sSuccess on oné task does

not predict success on the other task: . s %

. ' —
<. . . C . ~ .

’ If the weights on either side of the Balance Beam are ‘fixed, the -

e

DIPTSR AP . S

equilibrium of the- balance can be upset by movying one of ‘the weights.
=, eTo restore the equilibrium, that weight can be moved back to its )
original position, or the weight on the other side.can be moved. It . - o

-y s
FE peieon®

xS .

- .cansbe shown that the movements on either side must be directly propor-
%- A%?ional For example, if the beam is balanced with a weight on the left o A
. " 2.cm from the support and a weight ‘on the right S om from the support,
' moving the left weight to a position 4 cm from the support can, be com-
pensated by moving the 'right weight to a position 10 cm from the support. .

o Doubling the length of the lever arm on one side mst be compensated by,

Ko
. e
Ly
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- -, N - . . » “
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. / One of the training tasks,’ R&S also had Variables that were related
by a direct proportion.v Consider a ring 4, cm in .diameter tbat is lodated
10 e from a candle. If this ring 1is replaced by one g 2. cm. dia-
A 4 ‘i‘cast by the ring will be smaller, However, the original

e e»,p — R

d rec proportion tasfk with the Bala
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1 believe -
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same. Ihe authors conclude that: transfer is influenced by identical

e
“v\

,elements and not identical structures. Under theacondi,tions of this "

i study, I think that their conclusion is correct. J ~also think that
this result- deserves~ further research along the following lines.
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‘I ask you to think about your own notion of direcf proportion.

You probably see di‘recq p.ro.portions everywhere. Iﬁ density you see
that mass’ is directly prpportional to volume'. . In kinetics you see that
) acceleration is d%ectly proport§gnal to the accelerating force. 1In

[C

Hook's law you 'seé that the stretch of a spring is dié?ectly proportional
to the' force applied to the spring° In chemistry, you see. that the maSs

réagent in n:he reaction.é) And on and on. ' @

- e LR ‘:"'

:

Tt is ]jkely that this relationship that we call a direct propor\“

'.~\fl % Nt

data hat we wanted

2R & .
.ourselves to gmre more obvious sinformatio
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her -involvesrnLa‘nipulation of‘ diameters of 'circles‘ “)fg
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This..is similar to. what. I understan ‘Pd,aget to be saying when he

4.:‘

.,.di cussescthe inability ofr young children to conserve s’ﬁbstance s

-»-.\,1,-1

(Piaget, 1564) The young child is .:likely to focus on the ‘change in

g Perhaps the-deformation‘itselﬁcommandsattention so much.that the‘child
is unable to«.attend to «the logical structure in the set;:ing:%} It seems

q_‘v-/v

: as thoug it is not until ,such events beeome routine' that the mind is.

able to disengagg from the surface phenomena and deal with the logical

'\. e .‘o

underpinnings. R o S

PR e e

v - - P

Think of your first visit to a..foreign country or a strange city in

your own country. Although you have the training to enable’ you

v v

. Sy

. !
s differences in econgmic strudture and governmental organization, you are®

yses in the beginning. You are too busy with

ing architecture. Not until our mind has dealt with such surface obser-

vatsions a:ﬁ%'become saturated with them do we naturallymve to. such o

“5ien
"gecond omer""consideratiOns-as- z«-theﬁarchitecture“is._diff_erent-,01; e

why our government anda economic system has evolved as it has. )
LY 3

~ + N vy -

i

R ’l‘he kind of - question that I am trying to raise and the one that
° ' —would appear to be a logical extension of the research reported in this
PO - study is’ this. Is it reaso.nable to expec."i: students to be able to trans-
:;;;.mwwfer wtrac theym,have learned about direct proportions and inverse propor~- ~
tions during a short period of training ‘0.3 somewhat different task that 4

L they~encounter s.everal‘weeks later" Is\it, perhaps moze reasonable to - '

‘expect the ability to apply such logical operations spontaneously to

ity - a...) ,.@ .,,,,“ ..s»wu-.., — P I

S e this same logical structure in a variety of si:tuations which on the
. : & “‘»“f cow e * - 4\“’

to pe tally unrelated." Iswit not the discovery that #t

,.s»

%.
surface, appean

e

. structures" discussed, in .»this research would ""be unlikely £o appear in a .

this oné but might appear 4in a similar study

-rw‘ , ~
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Prédictor Variables' Science Education
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This study mas designed to inVestiga\te relationships among student s

w..mental %ilities and studen‘t*’ a“h‘ievement on’ a spéc ific anit from a
A nationally developed elementary science. curriculum project. In order to

[y

effect‘iirely fulfill this purpose, the reseawghers had:.to identify rele-
Jvant mental abilities and develop criterion easures for cOncept achieve-
- ment. The findings ‘were then interpreted fo their relevance to future ” -

= ' curriculum- development pro jects and*‘to classroom instruction.
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- The. structure of the intellect model developed and described by
o Guilford Jin the book The —Nature of Human' Intelligence (1967)° formed the
basis for “the mental abilities assessed in this research study. This )
_. . model : views intelligence in, terns of 12Q. specific intellectual abilities.

TR we e, conjectured to,, influence student achievement.\ Thus the researchers ‘

oSy

to thewstruct, re of int lect 1

an )
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To riate for mental abﬂities utilized in the : COPES

"3

content ,,;area,of behavioral uas ,{ghosen. All other categories of Guil

IPP

;;Design ‘a
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"However, subsequent analyses were aISO qarried out on boys

»

The following structure-of-intellect variables were.chosen for

PR M b enel

Vstudyv\ (1) cognition oi semantic units, (2 cognition of semantic

classes, (5) convergent production‘of semantic relations, (6) convergent
production of semantic systems, (7) convergent production of ‘symbolic
systems, (8) convergent production of symbolic relations, (9) conveﬂfent
production of symbolic implications, (10) _convergent production of
figural transformations, (11) divergent production of\semantic units,
(12) divergent production of semantic transformations, (13) divergent
production of semantic relations, (14) divergent production of figural
systems, and (15) eValuation of figural classes. All of these abilities
Have published tests available with reported reliabilities ranging from

041 to‘O 92, .

C“\ The data for this study ‘were, analyzed utilizing stepwise multiple

regressionjprocedures. lhe)pretest score was th;‘depende\tlvariable.,
“ 'ther variables werg’entered into the.regressio

Y

T The analysis'revealed that
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ductive thinking is the most important type overall for the COPES Mech-"

Three of the four significant predictors were
’.g.oncerned ,with convergen, p oductiouof various kinds of content. .. The

Rfengeo)

RATTTS .,:qﬁ\:e:s;

) the main ‘ca ceptual themes.., Thus the curricu‘lum developers succeeded in.
'fort o produee a science curri,c»u m that required thinking in.,\
li&a v%th the}overall project objectives.,, However, the difference :f:n
the outcomes for the male: and female sample indicates that, there are
probably specific differences in abilities between the sexes. Thése

findings indicate that it is possible to determine prerequisite mental

.. abilities for success in the COPES curriculum. Guilford's stricture of~

-

intellect podel is also useful when deciding which type of mental -
abilities are of .imp,ortance.,_ Classroom teachers as well ‘as future

--”.gurriculum developers may. "profit from this type of JAnformation.

- A -
-2
g
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‘ ' ol
essary in order fo more

fully analyze the modern elementary scien e curriculum projects.; Teachers .
today sare faced with choosing f’ om- div rse projectsﬁ;ﬁsuch -as ESS (Elementary :'*‘
y 2 11um Improvement Study), S: APA (Science"

) al'ly ,Oriented Program 4 in Elementary
d programs All of these programs stress .o

£ «-,:\
sy o

unsure if the progi;agps : c@ally do develop abilities that thekcurriculmn .

developers .stressed ,Th studies arralyzing the mental abilities prerequi—

Pl ey

5 “‘*v*‘

. chievement in: thewarious projects are quite neceSsary.

.‘4— i . ‘ -

.\‘\'e -

,‘;, .’;‘Qe i;eport . bres ted in a form thit is readilysunderstandable

~l concepts ;

e e, gv e

'\»cr

er3 . hefbrevity of the total‘report somewhat limit

é..amunts of., ,student involvement and studen{t activity. . then one is : . L



‘plications of the study are limited somewhat by

he f{act%that no attempt was, made t9 ﬁmine the overall teaching .

\ behavior associated' with the instruction*: It.was stated that six teachers
: '“ere used to. teach the instructip sequence and that thorsix teachers

It would

» -,v’.

)wwézful for others
the,)COPES materialsa.‘ Also ib would be useful to know .how long each had .
been using COPES materials An their classrooms. Additionally, it Jwould -

‘ Fa ‘h-w W
- be of interest to other researchers whether a specific teacher' s style

xto know how familiar each of these teachers was with

et s *—w—u—_,-....-me- s [ .. .. . e )

: determined,- in effect, some of the necessities for specific mental abili~
. ties on the™ part of their students.: This could “have been. ascertained by
doing the data analysis separately for each teacher. While the resulting
sample sizes would ‘have limited the interpretations of these analyses,
- evidence would have been obtained for considering or ‘not considering all

teachers as ode’; group as was done in the reported analysis.

e . ®

N . - N to . .‘:n" . .. o
The report also needed to include the total amount of instructional o .o
time spent on the-COPES Mechanical Energy sequence.,,, While the ‘COPES _‘5

- »
o

teacher s guides Specify some general time limits, not all teachers ] o

vt Hotnd £, Saee ¥ Gy T sou sy 2

g
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follow these suggesfions.' Did all students in” fact receive “the sane

amount of instructional time on;the tasks during the sequence"

- ~ - >
S . .

The results of the study are interesting in many aspects. Some .
science educators consider the objective of elementary science to< develop‘ *
. divergent thinking to be most valuable fn fact, many see a, relationship

\_,

between this divergent thinking ability*and educational success. The"" b

The fact that the, convergent production operations were .
Simiiarly, the fact

«w» es,‘ hou’ld raise
et R m;.

n answered by providing a table of means and stan-

qupeg ipp _may. ‘have e .bee

Bl -

dard deviations ?for vthev tofal group, the malas., and the females on all of

»mrz L3 P

-‘.—«‘;_
o =T Yot

.males and: feufales diffe’r in their meni;&l abiliti es T




-If the two groups were indeed similar,‘

3 A, men g %
s Wl

e .
y kww -

then theAcognitive functioning=during the instruction was most important.

WYY

If they were‘not similar, then one group may have had to utilize other

&

f».,-.l« M&y«m/\ '. '““Cf' e 1o " - »w,u., - s 41 E
4 o

SN

. S . . 4ty
Lastly, the rationale for the use of Guilford's mo?%l on intellect
needs toibegmore fully explained Was this study designed to further
explore the applicability of £his, model or was it designed to study' )
- student abilities prereQuisite to success in the COPES curriculum? There'
are other student aptitudes that may'be just as useful when answering the
second question. Student variables as cognitive styles, cognitive prefer— ¥

ences, or locus of control may be more useful Some of these variables

are also easier to measuréz The testing time of four hours appears to

limit the usefulness infmany school settings. Further studies could thus.
compare other constructs’ with the structure of\intellect variables

measufed to see which are zore important to significantly predict success

in’science instruction using the COPES curriculum, SR L
*.:‘:m,-n;;w_;’z:_. »,‘ v”n«-,‘; m-"f‘ ."»« »<~- LN p._ T T w,',:u > e R

The educationab task of assessing all the significant variables how-

V-

ever may stillfofferwdiminishing returns for the classroom teacher.d

e

‘e

Science is only one area‘of the total elementary'school curriculum.

Gen .
- ’

“,Otherwsubjects may need other abilities. Assessment of pertinent struc-

o e s
f children in our modern science programs

LS

h A T. and J C. Stanleyi§§Experimental and’ Quasi—Experimental

;.«,

gns. for Research Chicag0° Rand McNally” College Publishingss,
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g‘, ﬂiﬂ of Meyexr's' ‘Tést -of Interest.'" Journai of Research in
Scienc Teaching,wl4(1)“;]%6§-68h(1977):'J"" :

N

I,Descriptorsv.ﬁ ,*Educational ’*Research Faqtor Analysis H
! Science Education, *Sc.ientific
Attitudes}:Sec *Secondary..wSchool Students°
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The purpose of this study was to investigate the empirical vvalidity of
Meyer 'g- Test of Interests (MTI). No hypotheses were stated, although the
'intent was to explore the quantitative relationships among the major
cantrqct' variahle“g%gf‘ the MII.
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. The. research procedure followed was primarily a factor analytic exami-»

A

H fs ‘eu,n,,et 'a'l‘., 1977) and in England‘(Meyer, 1970)

variables analyzed were sub-scale scores from the MTI for both samples.
.The Israeli sample was 380. tenth—-grade studen.ts and the English group»

T

'ﬁas 680 G. C. E. 0=level students. ‘The reader was Jreferred to the . ¥
1 original studies for detailed descriptions of the samples.

< < e
v .

.From the. Meyer article, it appears that the English sample was composed
of .students in the "experimental" Nuffield curriculum,.a"at the end of the

£1fth form of secondary schoolt:ﬂ?'appro:dmately grade 11 or 12 in the
egons,

\United States) These .§tudents were selected ‘from- "all schools -able to.”

cooperate from a list provided by the Nuffield Science Teaching Project.
The sex distri’bution was not equal with 470 boys and 210 girls. The

) lsraeli sample, .as described by Hofstein, ‘et al., "involved 410 tenth-‘
’fﬁade students from seven Israeli high schools in- different parts of the

Do B
e e : e e N e o
TR i R == JE-P A SV o N Rea T L T s e A »-..w.-bgkr

‘_ country. "t T:ne selection of schools was undertaken AnC Such a way “ag” to-

ensure an adequate‘%distribution of subjects according to, their socio-
economic origin. All students had, during their previous, ed(ucatiohal '
career, followed "aa ﬁiif rm curriculum comprising the conventional

In addition to the MTI
. ety .«i‘,u

ést““” d two

e

y sestimates'for the ﬁTI when used with 'thewiEn’glish sample
& s, for the three

-g...,;... ....,1«*

h the Is raeli

e - e, ¥ N"":s.. e
%

ditionj f\f SOme‘eassessments were :
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Si 1. Interest in~a scientific hobby or leisure activityx o RIS

r e . % . ' :’:§

s, 2. Interest'in solving problems in sciencé'by practical : - SR

L& . L. . W ‘ ) N BRI

,activity in contrastﬁto<appeal.to authority; that is - CtL

é; T " ( interest inmscience as.a method of solving problems . ’ ,;~§

g“f : ‘(: . ’ N T ’ ‘ ) ° "( . » s . -e IR . p: ° . i 20 M”f',;;'f;

gEo T 8y 3 VIntereStfin scfénce as a,body of faets. S RRE

E‘;Q‘:’ PR ": - : . ) . Ta g s . - ° ) ' M s - - ’ P N ”:Vt :;:ég

e T T e s N e ) ’ . i3 : T T

S , Further,~the last’ subvariable is rther divided into interest in’ various L

& e 'areas of Sc{"?'nti.fil‘i content: physics, biology,' chemistry, astronomy, - - it
?_ o v geology, and history of science.*iAwu : ..' - . . {' :
S -In: addition, the MTI gathered student responsés as,.to their "Favored :

e MSources of Scientiiig Information (teacherS‘“expert or book) and -

Ven’\ce Leisure Activities (1iterature of art).

a2

TR

ofe i oo

- .,),

the two;, samples separately to factor analysis, using

i

rocedure‘z,principal”component analysis is followed by

o0 de RiE A

with eigenvalues equal to or greater than one B
ariablesS¢Q,§3, and Tl (described above)

factors

;"\.N'v“.,‘ -

rereyy

SRR au..,,.,,_

not"included ia the factor—analysis since tbgg are obtained by
\ i g ‘ d represent
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tributors to a;f‘ctor if the loading coefficient was greater than + 0 Qﬁﬁ$&

RN

- -~ . . - . - . . .’

R S . - ‘." -

'.l‘he first noticeable difference between the two sets of data was . ‘the"
number of factors obtained' four for the English sample and five for

] ._ o the Israé‘li. However, the fifth factor was composed of signifieant

NS
B
'

by

k.
&
&
g
:
%

- : contributions nly from the four additional cogtii tive tests administered R

to the Israeli students. None, of ‘'the MII va:riables loaded significantly . - )1

gon this factor. S . ) - - - .
v . - . /:,é

Factor one from both samp],es "links together fouy of the main variables AR ”‘

.. _ - of the Meyer instrument. interest in science as a leisure activity (s1)

‘ hinking and attitude . .
A Additionally, SR

w4 e g factor one had loadings Afrom the several 83 subvariables.Y With -the 5

4 e
xs

BV

-and as a problem—solving method (Sz), scientific

Ao TSN
R

.

e

«F
2.
7
o

(T2), and attitﬁde-toﬁchoel sgience teaching (83

AR
,\ \s&

} i .., Israeli sample, ' Factor T included Interest in Science as a set of
2 .- factsi— chemistry, while\ the English sample had loadings from the biology,
5 e ) ',, ) chemi' ‘ry and physics S3 sub-variables. The percentage of variance '

7
TN

,‘,,u
R
5
”
.

s g

explained by Factor ?_[ 'in the Israeli and English sample respectively

saE“n%les had loadings from the

ure: Activities..b,nlna additiqn with the English- sample,

oy

proportion of total variance of each set
£a tor. 111 W

ﬁ-‘-\*f ',‘4*‘.{ B
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‘e WES observed in relation to, the four MTI factors. . Factor I, a géneral

R

VEL

“

,'(.' Y s

both‘samples wag ﬁomosed of si gnificant loadings

S W b am g S €

from the same vafiables the favored s ce of scientific information -

teacheru expert and book ‘I‘his facto*r contribnted -9, 0 percent and 12.5
percent, respectively},i to the total variance of the data with the Israeli

s e T
L PN . " .
" I 3 . b

anda English samples.

.

Due, to the- separate loadings of the cognitive variables used with the
Israeli sample, the authors- claimed that “the essential independence of .
the cognitive and the affective variables is demonstra?:ed. Théy claimed
that this independence of the interest and attitude variables with the

. student s cogpi.tive abilities and achievement is in agreemegt with other
f.indings. g . . . ‘

. : v

A - -

. : Ny .

From the results obtained with both’ sets of data, general ”correspondence

24, e e

“of the MTI, "The ¢ommuna1ity, in terms of the factor analysis .of. theseﬂ

P

four variables suggests that in. the psychological sense they are essentially
'unidimensionalh .e. that they may }bé reduced to-a single underlying
construct which,. on theﬂxbasi, "’f the present evidence, does not allow for

ML;‘II»«(S 0.) scqre' through a 1in
';variables.f" Th’is conclusiom is e, '

\a\f"‘ R e

::pat;ke;rnﬂ; in;, tael. ai g 'a For the Israeli students, ali the e sub-l-,‘
*‘;:%%svariables 1oaded,\om71*'aé€or I, . . while they ,were split betWeen Factors I ‘

T R e

'the Engliséh:;group. ‘Ihis ”correSponds with the separation for

T,

AT ’
PR

v 5

AR

s/cience interest/attitude factor linked together four of the main varit:les ) a.
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asnth‘:traditional’disciplines taught,<yhi1e astrdhomy,,geology and

The}authors concluded that

,AJ

S the independence oant 1east some of the science subject variables

.of the general,science‘interest/attitude factor;“as revealed by

Both sets of factor anaiyses,wsuggestsathat‘interest in science as
a-source. of information*cannot be considered a genuine component
of the overall, science orientation variable, except perhaps where
: sich interest relates to science subjects actually studied by
rstudents at - school 1eve1.j

N PR

Although these non-curricular science variables do not contribute to

pES—

the» ;Os«variable directly,theyappear fairly neutral. According to

et Ayl iy

che‘anthors,,this would not distort the meaning of tbe S. 0‘ scores‘byﬁ“ ‘

‘yerys-assumption underiyin‘

P w!”

- as, ithe loading of

g,'*» pénnd
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?gring 'rocedure -.aggregating the interest and;attitude sub- ‘
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. evidence oft,its vafidity as’

_-»\~ Therefo;:e, the review of literature was very limited. Co sidering the -
\difficulty in. conceptualizing and measuring student interebt in science,
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The question as to what extent

I
-

the M'I.‘I‘and other‘ cience-affective instrtmxents' measure common constructs
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This study ‘was- a . e-examination “of data, some previously athered. .. B
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'brief mention of the few ‘other related studies may, have been helpful.
The Reed Science Activity Inventory (Cooleywand Reed, 1961) and its modi- ﬂ
fication, the Science Activities Checklist (Skinner ‘and Barcikowski, 1973) :
and the -Semantic Differential Intere‘st Test (Butzow, ‘1974) are examples.
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This studyn emphasized an in-depth, empirital analysis of the instruments

ge'use to assess ipportant ‘varidbles in science education. ' The use of
k4 the analysis procedures and criteria (eigenvalue and factor 1oading) was i
correct if one is justified in using data from eight_Likert items as a

variable in parametric uanalyses~ The number~ and kind ‘of items was, not

desci:ibed iné this article*’ ’ .:For this.,information, means of variables ana

one in England.
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Ihe"f data analyze i ‘sthis fstudy ~were, from two samples.

’ While such; divergence 4in- years might
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'fa t that ;tﬁe,”data patterns were S0 similar Seems ‘to
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; the three subscores.) did not agree
1977) which only listed the
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A typographical error on theAlast line of p. 65 (S3 should have been o
) T3) was not a. major distraction. The data in Table I.were much too
n u~_voluminous,to use - indeed the factor loading in Table, 11 presented
B fthe inherent patterns and relationships. The lack of analysis due to’

sex. differences is, puzzling, especially as it;was used by Meyer (1970).

o , md Rempa and Tube (1974) ch MTh data. A .
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-The major commenﬁ"“are about the conclusions related to the uni-
dimensionality or. multi-dimensionality of science interests. At best,
: single study can contribute to the evidence being collected in those

issues - not settle, the issue. ‘Data collected with the Reed Science VL-L~'

""‘-,(,,. T T
N

- Activity Inventory and its modifications _have been- interpreted~as ST

..\,.r =

m‘u({ iy e,

consistent with the mmlti-dimensionality of science interest. lgterest— . ,-:“
ingly,ﬁthe data.- they used were also factor pattern’coefficients~ s in
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this study. In both studies, the responses were loaded On several . B o
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factors. Cooley and Reed interpreted this as evidence for §everal ’ -
dimensions of science interest, while Hofstein, etwal.,,discuss ‘the ,! -

MEI as"providing measures of several facets of interest in science..."
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the MII -, generally consistent with that,described by Meyer (1970) The

é:;;_ first factor (with both the English .and.: Israeli samp

s A S kt,s_ll

loadings from th’ Interest and the Attitude variables, prompting the“ifg,!
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o ded n a separate factor.
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‘aables is demonstratgd "; They claimed that this outcome-
; / Kempaiand Dube (1974)
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' This wasdconsidered important in view of the evidence contained
in the research literature (Evans) that interest traits and academic
,achievement are positively correlatede Kempa and Dube felu that «m':
‘ aiAlthough
. acknowledged and allowed for in the interpretatiqn of affective measures...

he correlations‘tend to be low, their existenc@*hust be

«

%Apparen fy, weak empirical results can be interpreted»in different ways.
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As recognized”by Hofstein, et a1., "a‘factor-analytical study-of a test
cannot provide evidence of its validity as*a measure. It is in this
regard that theoretical as ‘'well as empirical emphasis is needed. ‘A careﬁi,
ful analysis of*the affective domain is essential to determine 1€ miquely
what "interests" are. The editor of the Affective Taxonomy suggested
that interest related to the first three levels - Receiving” Responding
and Valuing. Campbell (1972) used these ‘three levels in constructing a

‘ Scientific Curiosity Inventory. Butzow (1974) attempted to construct an

BRI Y st B A R v v T

Interest Scale utilizing a semantic‘differential format.h These' and othen
sources in" psychological and educational 1iterature need to be examined

by all interested in assessing student interest in science. >, ¥

It is the hope of this reviewerxthat work such as that described by

lAHofstein, et al., and bthers continues dn an,effort to’ assess those most

'elusive but important asPects of our science programs,"
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