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by {

Marvin D. Patterson
Plorida State University

.The movement in education to individualize instructicn for studentg_
grew"iargely,out'of the sixties. Programs such as indiviaually Prescribed |
Instruction (IPIS and’Program of Learning in Accordance with Needs (PLAN)
gave impetus to the movement (see Flanagan, 1967; and Bolvin and Lindvall,
1965). : : .

Efforts to individualize instruction in science continue on into the .

seventies. Along'with other subject areas, PLAN* is being- marketed by

s ’

. Wéstinghouse Learning Corporation (Patterson, 1970), and IPI is being dis-

tributed by Research for Better Schools.in Phgladelphia. Individualized ;
. . [ /
L -

minicourses for high school science are currently being developed at

" Florida State Universfty and marketed by Ginn and Company (Burkman, 1974).

Although some studies have been completed that report the cognitive
results of such pFograms, little 1is known about the relationship between -
the degree of individualization ;nd sfudgnt achievement. Frequently
programs are‘}abeled as "individualized" with no attempt to quantif; tb?.
dégree to Yhich the program approaches an ideal defined by spegific criter- *
ia, This oversight to describe the inéepepdenf variable adéquately creates
prob}ems in attributing cognitive or affectiqé diffefeﬁgég to treatment

conditions. ] '
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*Paper presented at the National Association for Research in Science
Teaching (NARST) Annual,Meeting, San Francisco, April 24, 1976.
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The major efforts of this study were to develop an instrument that
_would quantify the degree of individualization and then contrast the
cognitive skill attainment of children from high and low individualized

»

settings. . . -

Problem and Definitions

The specific question explored in the current study was: when

classrooms are classified as high or low individualized, are there major
differences in the science-related cognitive skills of children?
For purptses of this study the following definitions will apply:

Individualized instruction. .A student centered approach to learning

A .

wherein individual student differences are taken info account when

designing each student’s program of study. The ideal approach®to individ-
ualized instruction provides alternatives to students in these five areas:

3

1)‘£he variety of content available; 2) the amount of content required;
3) the rates of learning expected; 4) the seqﬁence of the content provided;
‘qnd 5) the variety of methods or activities used.

Science-related cognitive skills. Includes those science+related

intellectual abilities that help the child understand apd.inquire into his
physical environment. Examples of these skills include éhe(following:

i) thg ability to make inferences about the physical properties of obiects,
their structure ané &ntergctions in different situations; 2) the ability

of children to produce explanations about their experiences with materials

-
.

in clagsificatory or conservatory situaticns; and 3) the ability to make

interpretations of graphic and pictorial materials.’

i

' The Sample ’ g ,

Three samples are of concern in the present study. The first is a
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sémple of teachers emiloyed by'the'Broward County, Florida, Public h .
Z * . N ‘ . /
Schools. This sample was utilized to field test the Instructional )

Practices Questionnaire, a self-reporting instrument to measure the

degree of individualized insfrucéion being practiced. The second

sample consisted of,seiéﬁteen fifthrgrade teachers of science from the

-~

Broward County Schools. This sample together with the studefits they

[

" were teaching constituted- the terget groups for exploring the resesreh -~ - - - - —

1

question in this study. The students taught by the severiteen teachers
—— ,
were given @ scienceé cognitive instrument and a brief .questionnaire

described below. . ' . ’

The Instruments

?

1. Instrfuctional Pradtice Questionnaire (IPQ) * measures the
\ .

IS o\ .
degree of individualezed instruction taking placé in a class-

€7 .

room. The instrumenf_was developed by the invéstigato& and éhe

‘ Broward County Research Department (see Appendix A for an example).

2. Bristol Study Skills (The Bristol) - An abbreviated version of

the commercial version of this test was utilized in this study. .
. \

Buros' Seventh Mental Measurements Yearbook (1972) suggest the
test measures cultufal and scientific knowledge of the environ-

ment. The following subtest scores are intluded in the scoring:

LA
2y

Properties: emphasis hére is on inferences about materials and -

situations; ,Structures: emphasdis is on Piaget's conservation of

supstance, weight, etc.; Processes: emphasis is on interpolating

v

mechanical situations; Explanatjions: emphasis is on Piagetian
conservation, classification and scientif}c reasoning; agd p
Interpretations: emphasis is/Bn.knowledge of gfgphic and pictor-

-~ ‘ ‘
ial symbols. The estimdte of reliability for the entire test was

;?0 as derived from the pﬁbiisher's reliabdlity coefficient. ' ~

.
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3. StudEnt'Questionnaire (SQ) - this queptionnaire is an instrument

designed to validate teacher responses on the IPQ. Questions

-

explore student perceptions as to the general mode of instruction

" in science. (See Appendix'B for an example.)

b S

4. Parents' Educational Level (PEL) - describés the highest grade
i

level completed by either paremt. The information was acquired!

4

. )

from school registratich ToTms: A £0ding "scheme was developed to

, .
code the grade levels reported. ‘ (Seé Appendix C for an example.)

A

Procedures:

The research plan consisted of the followingé%teps: |

© 1. déevelop the IPQ; - . .

2, field test the IPQ on a large population of teachers;

3, admlnister the Bristol and Student Questionnaire to

their students; .

4. analyze the data. ) ‘

<

/-evelopment of the IPQ focused upon developing questionnaire items '
%.

thét would differentiate teachers accprding to the kinds of individualized
instruction practices they were applying in their clessrooms. Items were
. L4 ; M /

purposefully written in such a manner\Es‘tg\ioequately cover the five

.

. dimensione of individualized instruction previously stated in this paper.

Content validity was established by using the reviews of a variety of curri-
-)‘
culum, supervisors in the county' Data were later-used to establish more

objective validation ef the instrument, this result is reported later in

this paper. . f

Not all of the items on the IPQ relate directly to indib%dual{;ing
\ )

instruction. Rather, some items measure procedures that might facilitate
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individualization. For instance, items 1 and 22 relate to grouping tech-
niques. Therefd}e, from the original guestionnaire eleven items were .
keyed directly)to individualized instruction, i.e., items 2, 5, 7, 8, 12,

14, 17, 18, 19, 21, and 23, The remaining items were used in other county’

research. . . ¥
A -. (i .

The field test of the IPQ was completed using 298 reading teachers

and 270 math teachers. The estimate of reliability for the eleven items

N )

based on the responses of the reading teachers was .74 while the relia-

bility.for the math teachers was .79, A principal components analysis of

[

the eleven items resulted in every item loading on one common factor in

e .

the case of mathematics teachers and all but one loading in the case of

reading teachers.

Before teacheré\kg;e chosen to complete the science IPQ, certain
strategies had to be planmed. Not all teachers who had completed the
other .IPQ's would also be teachers of science. Only teachers of science

e

» : a .
weré needed in the current study. It was decided that most likely science

would be individualized in éhose schools that had other individualized

. ; Bl
subjects operating. Similarly, schools with other low individhalized _—

subjécts would most likely yield a léq individualized sciénce program...
- B I e .

at least it seeméd mriore likelj than if teachers were chosen completely

3 -

[

at random. .

In order tg maximize the probability q{»getting differences on the

criterion variable between high and low individualized settings, schools

had to be selected according fo carefully considered criteria. It was

highly desirable to select schools, first of all, that could be clearly

<

clagsified as high or low individualized. This was accomplished by

dividing the schools' IPQ mean scores intq quartiles, the upﬁer quartile

.

6
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containing high individualized echools, the lower quartile the low indi-~

vidualized schools. Secondly, it was important that teacherspwithin the

school have low variaﬁfizfy in- their IPQ scores. Thus, the IPQ standard

deviations of the teachers within the schools became important statistics

s

in. this selection process. The-mean scdres and standard deviations for

. the seven schools eventually chosen are shown in Table 1.

- N -
A . Table 1. =~ o ‘
Means and Standard Deviations of Seven Schools

Selected for thé/gzgdy Based“on Key IPQ Items

-~

X

Number of Reading IPQ Mathematics’ JPQ ' Total IPQ ..
School  Teachers Mean SD Mean *\SD* Mean Scores
7 N
'8 .
5 40 1 44.3  2.08 43.0 0.0 87.3
@ - . ‘ -
3 50 5 44.2  5.85 37.6 4.9. " 81.8 y
> 7
§ 60 1 42.8 4,57 50.0 0.0 92.8
5 | . ' . ‘
5 70 4 42,8 4,32 4 38.7 . 10.7 | . 85 Y
3 - ] — . ‘.
= . // ,/'/ .

10 1 29.8
20 3 30.7
30 2 25.5

I

i |lLow Individualized

The seven sghodls cﬁosen'here requested to' have their fifth grade —

teachérs of science complete the IPQ and give their students the Brisgtol
. e

and Stydent Questionnaire.

Data ‘Analysis

i
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*multivariate analysis of covariance (MANCOVA)™ served as the method of _ :

VAl

LS " \
anaiysis. Tﬁgvfive subtests.of the Bristol served as the dependenf -

\

A/véizables, while Parents’ highest educatiobal level (PEL) was 662223;;;1-
e ~ '

, ate.

e dependent

|
]
|
%
/variables, teachers were élassi— 1

fied into groups based on their scienceiIPQ 8¢ . The top one-third <
e middle third as '

medium individualized and the bottom e~third as low individualized. . ’

- In order to answer the.research‘question, the effect of each teacher
was treated as a nuisance fa%tor in €he study.. It was assumed that all
children in a particular class had to conform equally to the degree of °

indiyidualization reported by the teacher via the IPQ. The statistical

- ' .
analysis applied was hierarchical in des&gn with the effect of ‘teachers

nested within the high-low-individualized groups. The advantage of the
nested design is that it isolates a source of variation that affects

[y

scores (Kirk, 1968, p. 229). The source of variation in the present study

L

came ffom differences between teachers within the high and low individual~

] - -
.

ized groups of teachers.

Using the nested design, a comparigpn between two groups was executed,
. . . H

i.e. a comparison of Bristol subtést‘means was made between classrooms ///,/
classified as‘high‘individualized or low individualized, s

\

- . ’

Findings .. /r‘

‘Scores on the science Instructional Practices Questionnaire (IPQ) for N

the seventeen teachers ranged from 21 - 48 with a mean\gf 36 and a standard

.. ) B N
///’/ lsee Cooley and Lohnes (1971) for a description of this analysis.
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deviation.of 6.98. The correldtion between the SQ classroom méan scores

-~

- N ¢ . e
Qnd,tgachers' IPQ scores was +.47, a moderatg relatjonship pursuant togs

. validating teachers' self-reports of instrqufbﬁal practice.

‘In all, 903 fifth grade students cbmpleted the Bristol Test. The

total sco

andard error of the estimate was 0.31: - Table 2 summarizes

1)

-~ ___of 9.3._The

the data associated with seven high individualized teachers and six low

€

individualized teachers.

- ﬂ’ Table 2.

Student/Teacher Data in High and Low Individualized Classrooms

//43

>

s ranged from 1-45 with a mean of 25.7 and a standard deviation i —_

Teacher « IPQ Score PEL SQ Bristol Mean SD
' I 71 48 6.6 143 —30.0"" 6.8 < ,
9 72 47 6.6 7f8 30.4 6.6 ‘
N ~ .
o 73 44 6.6  13:6 32.2 7.4 e
o | -
g ! .
= 61 s 6% 11.2 28.1 . 7.8 ‘
B sS4 HL 5.1 9.5 22.4 10.7 .
C) 74 39 6.6  14.3 31.2 7.6 Y
‘ fo =] -~ - -~ .
' . L * 4l L9~ v 5.2 11.4 ; 22.9 9.9
L\'— \ -, ‘ z N
T 22 32 “ 6.2 10.8 27.0 8.7, =
3 . Vs -
S 31 31 4.7 11.1 23.7 9.2 ~
~ ‘.
D 3 23 : 30 - 6.2 11.1 29.1 . 9.0
4 ' > . . i i
- 53 .. 29 5.1 11.8 18.7 9.1
o f L - . ! )
’; 11 28 4.5 1.1 24.2 7 8.6
2 . ‘ .
- . -
T 32 . 21 4.7 11.9 20%/’ 9.8
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') The Bristol subtest means and standard deviations for students comiing

. - . A \ “
from. high individualized classrooms and low individualized classrooms are
provided in Table 3. As indicated in the table,]high individualized stu-

dents attained higher mean scores on every part of the Bristol test. To

.,.___m:_T.ass;;s_whether these scores were actﬁgluy.significantly different bétween . - L
the groups, a multiv;riat; anmalysis of covariance (MANCOVA) was performedi\" ’
with parents' ‘educational level (PEL)las a covariate. . .1 .
N ‘ ' ) Table 3. )
Bristol Means and Standard peviations for qudents ' )
) . From Classrgems Differing in the Degree of . )
) Y Individualized Instruction * ° > - -
. ) . . '--- High ] Low o
‘ .o " Individualized Individualized
Bristol Subtest e o~ " (N=321) R (N=380)*'
1. Properties M \ 7.9 .. . 6.7 ,
- | R D | 2.5 . - 2.7
II. Structures M . 6,6 5.9
SD . 2.9 ' 3.0 ) 3 .
’ III.Processes ) M - 4.3, - 3.8 -
. © sp 1.7 1.8
. //IV. Explanations CL\\\% M. ! \5.7 - 3.2 . ’ §
) ' ‘ .SD 1.7 . 16 A
) V. Interpretations M 5.2 , 4.7 P
SD 2.2 . 2.2 '
! 3
Total Bristol M 217 24.3
SD ,8-.6'—‘ 7 9.2
’ i - L !
10
‘
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P

: (
, a test of

tput. An F-ratio - :,, *'——“‘-4

of 6.3.(df = 5, 683) was significant beyond the{}961 level. This indicated

To assess usefulness of this variable as a covariat

»

. within cells regression was included in the MANCOVA

N

that PEL wasfsign?f;eéntly related-to the criterion va;iables, i.e., the

five subtestq of “the Bristol. Hence, PEL w§s/regarded as a useful covari-

afe in the analysis of this research duestion. P ////;//’

Included in the multivariate analysis of covariance output £6r this
7
P

.

first question was a test for sigﬂificant differences ig/the unique vari-
ance associated with each tqacyer within the high andflow individualized
groups( The overall results produced an Frra§16’?“2.3l P <"001L,'The

> ’ v ' '

P ., , . <
univariate tests resulted in significant differences between teachers
. s M
7

/ ,‘
\Xp < .01) in all five'ipstagces. These

signif;;;nt differences that

é%igted between_classrooms on the Bristol subt sts suggested that unique
] . .

. A /

effects between teachers or classrooms were operating in the prese

. . /
. . situation. The nested design chosen for the analysis of this research

,
»

3
K4

4
question subsequently partitiened, this variance from the error variance,
.. .

~
~

;{j’
\

% the results of which are reported-below. L

The multivariate test of overall Bristol differences between high and

low individualized classrooms was siénificant (F~ratio = 5.3, df = 5, 685) """
beyond the .00l.level. The result, favoring high individualized class-
rooms, coﬁtrolled for parents' educational level and unique teacher effects.

The univariate tests indicated that students from high individualized c1a§s—
~ >

rooms scored significantly higher on’ the first four of the fivé Bristol , B
- -5 : .

subtests. The F-ratios and p values for each of the Bristol pé&{f are .
. . 3 )

!

Y

provided in Table 4.

)

~
dow WM
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Table 4. .

P
! , : »

-, Multivariate and Univariate Tests of Significance

- a4 Contrasting High vs. Low Individualized Groups
/ . ==s== : ===== --,,- ==
/ ’ ~ N Univariate ...
////7d Bn}stol - F-ratios (1, 687 df). ) P/Less Than o

. e ‘ 7

" . Properties’ ) ’ 21.5 S0 01 ’ o
Structures 8.2 -
Processes . 7.1 »

. Explanations - 14.0 7.001 -
Interpretations ‘ ) 2,7 . ~ T .099 - ) T

. .
. .
\
. /

Discussion and Conclusions p

§tﬁ&ents experiencipg‘ﬁigh'in&ividualized classrooms *had total Bristol
~ ’ v .

mean scores, of 27,7 while low individpalized students scored 24.3 on the

-

-

Bristol These raw score mean valqes, favoring the high individualized

classrooms, were significantly drfferent (p €.001) even when parents'
s
/eaucational level and unlque//;acher differences were controlled in the

’

. analysis. As$>hing similar/cognithe~legéls at the start of the study, the

e .

results seem to support he eihtegtion that higher levels of seience- \

relateé/c6§h§t;ve ski 1s are associated with a higher degree of individual-

T ized instructlonféituation
i

Taken a;/ e value, Parts I, II, and III theoretically should be able s

to de;es;//lfferen'es in’the/benefits of th;y/anipulative experiences of -
) . child en. This study seems tp bza;fgg;:this -copteéntion since students

pérformed best on these sts when they céme from high individualized

' /’

12' , :




. ’ : . ]
science situatibns -—— situations-inm which Ehey had been able to conduct
. _ N
‘ __;,,theif'oan expeéiments. 'Students experiencing more passive, teacher-
:T\' diri rb. ams did less well when asked to reason through natural
- T ected p gl S roug ‘

interactions and processes presented in these parts of the Bristol.

T . The other Bristol subtest that had major differences between'high

~—

and low individualized classrooms was Part IV, Explanations.: This part
of the Bristol is concerned with Piagetian conservation, classification

and’ scientific reasoning. The Bristol Interpretive Manual (Brimer, 1969)

% P

suggests that the main theme of Part IV is ''ways of accounting.for
experience'". As with the other subtests, this subtest's results favor
y 2 -

. Hgh individualized classfooms.e Pethaps-with youngsters in high individ-

- - -~
ualized classrooms conducting their own science acgivities, greatgr prac-

tite and eiperience is gained in dealing with concrete problems. As

pupils work with materials, plan and perform experiments, much reasoning

0 .

is required to synthesize ‘tReir experiences in meaningful ways. It appears
that pupils who do’ haVe more frequent experiences in working on and think-

ing through their own problems in science are more likely to perform well

3

on Part 1v, Explanations. L

IS e -

Part V of the Bristoly I’terpretations, produced the only non-signif-

ipant P-ratio between high and low individualized classrooms. This sub-,

<X
Jés: of the BristJiPis regarded by the test makers to be the most difficult.

1t
i . ,It}ﬁeals_chiefly with abilities to make inferences from diagrams of symbol-~
ically presented'data. As it turned out both groups achieved the highest‘

proportion of correct responses'on”this part of the Bristol. A major akill

-

E} »

~ utilized ‘in Interpretations,is one that is frequently included ‘and rein-

forced by mathematics and social studiea instruction, thus both groups
)

.__;______gbould have performed well on this subtest in contrast to the other parts.
Y q W !
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Furthermore, since interpretations do not necessarily depend on numerous

manigu&étive activities, the experiential advantage held by the high

.

/individualized group seems to be less important to performance on this

subtest:

Implications of the Study

In‘school systgms where many teachers claim to be individualizing,
‘better psychometric techniques need to be developed to classify teachers
on an individualized instruction continuum, When the conditions are
ill-defined,—iflifdigpossible_to makeiznﬁerences about relationships

7 .
between these conditions and performance differences. One approach sug—

gested by the present study is to utilize a teacher self-reporting measure,
the Instructional Practices Questionnaire. Using such a questionnaire,
,system-wide assessments describing instructional practices would be

) feasible. Such an inventory effort would greatly help schooi/systems

.

describe what their schools ares-actually doing to individualize instruc-
]
3 T .. 7/
That students who experience high individualized science program

tion.

develop higher levels of science cognitive attainment, supports the

. -
beliefs of many science educators. For years science educators have

claimed that student-centered, inquiry;oriented classrooms are more daair—cjzi;.

able than teacher-centered,'readiqggﬁrienteo science classes. 'Eewer

Pl s - K 2

educatorg have been willing to commit themselves to individualized modes
of instruction, even though many will support it in theory. This\stﬂé;
lends support to those who believe that students need to be active parti-

cipants 1in the exploration of scientific problems. The processes of

science seem to be best understood when_;tugents\g;actice them in high L

¢ -

4 ST
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individualized classrooms.
; If science-related cognitive skills are to be included as goals of
’ N .

[
”~

st¢hools, tﬁénﬁappropriatq modes of instruction that foster such skills

. . \
need to be.included ‘in the,gchools’ programs. The results of this study

-

suggest that higher levels of ‘cognitive growth seem to-gzd}elated to the

-

degree of individualized classroom structure and the oppoftunities for

students to perform their owr investigations.
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APPENDIX A
j- IHSTRUCTIONAL‘ﬁRACTICES QUESTIONNAIRE

Teacher Name . " School

.

ey

I. General description'of teaching si;uation:
which type of setting do you teach science?

Standard classroom (four, solid walls)
£

Portable classroom

Pod or suite (two or more rooms with
sliding walls between)

Flexible or open space (two or more
rooms with no walls between, solid

or siiding) .
- S
*Other(Specify '

. How many university courses have you taken in the' teaching
"of science? Specify the number of courses (not credit
hours) here:

.

3. How many years of science teaching experience do you have? i
~ o /

A

N

0 - 2 years
3 - 6 years

)

7 or more

‘

4. How many years have you taught at your present schoo}?
0 « 2 years S
- - 3 } 6.years ™ (

7 or more




&

5
L

L g ,

II.Instructional methods used in your formal science proé?am:

Please anéwer each of the following items according to the frequency

é

teach formal (directed) science do not complete this section.

stated activity occurs in your teaching situation. If you do not

For each item, please circle the numbér next to the statement that

best describes your situation. Use the following scale: AN
5 - Very frequently_erurs-—-
4 - Often occurs—
-7 - 3 - Sometimes occurs
p 2 - Rarely occurs
/ 1 - Never occurs, -
/ ' ]
) 9 Pupils within a class are grouped homogeneously on v
achievement~pr performance in this subject. 1 23 45
e
2, Teaching is directed to an entire élass in this -
subject. 1 2 3 & 5/}
3. Instruction is directed to temporarily formed skills
groups in this subject. - 1 2 3 45
4.  Students receive skills instruction through '
individual pupil-teacher conferences. , -1 2 3 4 5
5. Pupil's progress proceeds at the pace of the group
to uhich he is assigned. . 1 2 3 4 5
6. Pupils are given individualized assignments only ’
after they have completed the requﬁred group ‘
’ assignments. ’ 12 3 4 5
7. Pupil's progress is paced by individually ptepared
prescriptions or contracts. . 1 2 3 4 5
8. Pupils help plan assignments with teachers on a . :
one~to-one basis. . 1 2 3-4 5
«
9. EPuQils maintain a regoxd of their' own progress. % . 1 2 3 4 5
10.° Instructioq is sequenced in. this subJecE primarily, ’
- on teacher judgment. 1 2 3 '4 5
11. Instruction is seqdenéed im\ this subject according R
, to a teachers' manual. . : 1 2 3 4 5
.12. A variety of learning dctivities bchur at the same
time in this subject.:. ' 1 2 3 4 5
- n ’ - . .
13. Pupils change skill groups as their performance ‘
" . changes. R W 12 3 45
. » N i
L
14, Pupils’are allowed to initiate studies in curriculum .
: .topics from a higher grade level whenever they are
ready. ) . _ ] . 12 3 4 5
' 15. I plan my students' instructfon with other teachers. 12 3 4 3
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o 4 - Often occurs —

3 - Sometimes occurs
: ' . 2 ~-*Rarely occurs .
& 1 - Never occurs
. . ) l v v

16. My students have individual conferences with me at least

5 -~ Very frequently occurs ’ !

onee a week. 1 2 3 45
17. The same tests and other forms of evaluation are given ’
to an entire class of pupils at the same time. ' 1 2 3 4 5

\j 18. Pupils jnitiate changes in topics of study in this subject. 1 2 3 4 5
a o

19. Diagnostic tests are given to pupils on an individual basis’ -
- when pupils are ready to make changes in their programs of
study. 1 2 3 435

20. Iﬁstructional groups in this subject are cross-graded .
(i.e., pupils from two or more grades are in the same gredp). 1 2 34 5

. e
21.- A1l students are expected to learn the same amount.6f -
© matérial or the same number of {skills. 1 23435 ’

22. Pupils are grouped according to their interests in this e

subject. | 1 2 3 4.5
23. Instruction is uniquely'sequenced for each. student in this

subject area. . . 1 2 3.4 5
24. For instruction in this subject groups é;;?heterogegeous. 1 2 3 4 5

* &

25.Students use a yariety of books in their science instruction. 1 2 3 4 5

26.Reading and writing about different science topics is the

chief'mode of instruction. . 1 2.3 4°75
27. Pupils record observations and data from their own o
experiences. . ] 2 3 45
28. Commercially prepared science kffg/;;;;’;’;;IS'or ESS are ' * ' '
used in addition to science textbooks. , . 12345 :
29. Students use equipmentahd.other science materials as a regular N

1 2 3 405

. part of their science program.

. H

30. Students conduct their own experiments. 1 2 3 4 5




" APPENDIX B

; STUDEXNT QUESTIONNAIRE .
. .
Name: Your teacher:

A. These questions have no right or wrong answers. Please check the one
response which best tells how you study in science.

+ MULTIPLE CHOICE )

T

1. How-often do you work in groups in science?
often

seldom -

¢. How often do you work by yourself in science?
often
B

sometimes | . tL

seldom

-

3. Hew often do you have individual conferences with your teacher?
often

sometimes

. ‘ seldom

~

4. How often are the assignments the same for everyone?
often .

seldom o
,§. Do you often help plan what activities you will do?
2 no -
# '/
B - , .

6. Do you often help decide when your assignments will be due?
B . no - ;

-' °. yes -

.7.” How often do all studerits take the same test in a group at the same time?

often , .
sometimes . » 5
) = v [«9 R
2 %
¥ seldom
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e APPENDIX C

Coding Scheme for Parent Education Level

O = Unknown (not repdrted by school)
1 = No formal schoolingl(specifically reported)
2 = Some grade school (Grade 5 or less) . '

3 = Finished grade school (6th, 7th or 8th grade)

4 = Some high séhool

_ . P
5 = Finished high school -
/
6 = Some college (Nursing school included)
> i “
7 = Finished four-year college )
8 = Some graduate, professipnal school
. 9= Graduate or professional degree )
S
' ‘ A 7
,‘g) .
-— . ’ — 7




