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ABSTRACT

In a previous study, the benefits of matching
instruction with students' needs were examined. Three personality
variables were used for the purpose of matching: Maslowian need
level; locus of control; and cognitive style. This study used the
ninth-grade physical science students (N=301) participating in the
previous study to (1) examine dif{erences in the cognitive and
affective entry characteristics of students expressing different
Maslowian needs and (2) to determine the effects of teaching a 3-week
unit of instruction using a strategy designed to meet the locus of
control and cognitive style needs of students whose physiological and
safety needs had not been accommodated. Results show: significant
differences in the cognitive and affective entry characteristics of
students of differing need levels; students differed in their
attitudes toward science in general and their prior knowledge of
physical science; and matching was not beneficial for students
primarily concerned with fullfillment of low needs. In addition,
differences in achievement (not attitude) were found to be dependent
upon the extent of matching. These and other results are discussed in
terms of the matching moda2l of instruction and the desire to design
instruction to accommodate the diversity of student needs in
secondary school physical science courses. (Author/JN)
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Attitude and Achievement in Ninth Grade Physical Science of
Low Need Level Students: A Reexaroination of the Meatching quothee-jrs

The matching hypothesis was the focus of an investigation conducted with students enralled
tooninth grade physical science classes in g srsgll urban school district incentral Texss. The
results of the atudy, reported at t'he 1983 NARST meeting held in Dallas, Texas, indicated that
desgning instruction to reet psychological, locus of condrol, and cognitive style needs nroduced
Tmited beqefits. Unexpected, however, was the finding in the experimental school that more
than half of the 301 physicel science students who constituted the sample expresséd primaty
naychological needs clasaified 83 maintenance. For these students basic physiological and ssfety

Teeds had not been satisfied. Possessing characteristics that were inconsistent with the

gnderliying assumptions, these students were dropped fraom the study, leaving only those students

whe expressed primary reeds for lovesnd b -hging, esteern, and higher.
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This 'E;t'u(j'u involved an examination of the cognitive and affective entry characteristies of o

rnth grade physical science students and the berefits of matching. More specifically, the study
2pught to address two basic questions that emerged from a preyvious investigation of "The Eftects
ST Ulateting Instructional Strateqy With Selected Student Characteristics on Ninth Grade
Fhysical serence Students” Attitudes and écme#ement"(Trout and Crawley, vn preass. The twa
questions addressed 1n this study were.
1. Aretherr differences in the cognitive and affective entry characteristics of nhyaical
Coatence students who express different Masléwian needs v
~.  What are the effects of teachino a three week unit of i netr.uctionb using a strategy
des1gned o rneet the locus of control and cognitive style needs of students whose
physiological and aafety needs have not been accomadated?

Fhenretical Basiz

The study explored the benefits of rmatching instruction with the needs of students enrolled
ba mpth grade physnzal science y31ng @ social Tearning theary paradigmy Rotter , Chance, and

mhgeec VG2 gnd Rotter, 19300 Aceording to social learning theariy, s behavior 18 rmade more

aravable by increasing both the expectancy that the behavior will result in reinforcement and

.
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. Page 2
the value of the anticipated reinforcement, within the context of the situation inwhich the
desired behavior 15 to occur. Denerglized expectancies regarding potenhal reinforcernents is a
construct postulsted by Rotter in terms of the varsble lacus of cantral. Persons who feel
entirely responsible for the reinforcements they receive are-said to have aninterngl locus of
vontral; those persens who feel their reinforcements are under the contrel af others ar accur
by chance are said 1o have an external 16cus of contral. Yalue is derived fram the role of the
expected reinforcement in need gratification. Individuals ona given need level, according to
Masten 'sC 1976) need hierarchy, should value reinforcements which satisfy that particular
rieed mare than reinfarcements which gratify other, less atrongly felt needs. The contextof a

- sttuation s psychological in nature, dependent upen & person's perceplion of & situation and the

ab1lrty to disti ngirsh behavioral cues from the surraunding, & conatruct that has come to be
called field independence /deperdence. Fisld independent persons can essily differsntiste among
selectad elements of the perceptual field, while field dependent persons cannot.

Three theoretical constructs of socisl learning theory are thus considered as personality
characteriatics which can be measured fof' individual students. Furthermore, each of these
characterizhics has educational implications which allow for 11 accormodation thraugh
itstructional practices. The assumed additive nature of these'three eharacteristics a1 for ™
the torrmulation of aroinstructionsl model through which desired educatignsl autcornes, sttitudes
amd semevement, should be enhanced by mstching students with 1nstruction designed ta | ' ST

coraplernent ther 1ndividual differences, 1o this study & particulsr combination of personslity

[ ]

cogracteristica or associated learning needs. _

Matehing varied from completelte., matching on all three variables) teincomplete(ie
matehing on none of the variablest. Given the additive nature of the matching mivdel under
vigeitigation, the more comiplete the matich is between studerd needs and instructional
: h.sz'acter‘;:«-ticé the greater shauld be the enhancement of educatiunal outcomes, narely attitude
nd sutneserment

The degnoat thiz investigation was quasi -expertmental with aspects of achon-oriented
reiegreh Jtuents remained inntact class grou,s, rendering true randomization irmpossible.
~eatle trained observers were used to enzure the conatruct validity of the inatructional strategy,

stonntril over the irplementation of the strategy was lacking

N



Page 7

Procedures

4 briet descriptjon 13 pravided of the procedures followed 1n the initial study; sdditional
detalls can be found in the study by Trout and Crawleylin press). Two high schosls were
selected for the study. One high school was t‘andbmlu selected to serve as the experimental
school, the other.serve.d as the sontrel schaol for purposes of testing the representativeness of
students in the experimental schuols Physical ém‘ance teachets fram both schools participated in
training sessions. Teachers in the experimmental school were trained o use an instructional
strategy designed to wmplement“the learning needs of students with a particular combination of

- personality char&bteristics- -the need for love and belonging, an externsl locus of control, and &

tield dependent cognitive style. Teachers in the cantral group, on the other hand, were provided
with training designed to improve their genersl presentatiunal styles, without regard for the
personalities of the students in their classes. Students in the two schools were taught a series of
physical science topics chosen by the participating teachers from the district's curriculum
guide | ' ' |
' F"r:rsr.u nality cheracteristics vere determined using well established, coramercially

- -gvariable tnstruments:- - Mastowisn need tevelwe3-3ssessed ustngthe Nesd Sstizfaction Scale =t

developed by Lollar and Smits{1979). The No_cki-Strickland Locus of Control Scale for

- Childrent Nowicki and Strickland, 1973 was used to measure locus of control. Cognitive style

wys assessed using the Group Embedded Figures Test{Witkin, O1tman, Reskin, and Karp, 19713,

Attitudes toward acience class, science in general, science instruction, and the science teacher
were messured using the se'mantic differentisl technique. Achieverent was measured using 3
fest dasigned specifically for the study. Reliability and validity informationon all instruments
has been reported (Trout and Cravley, in press).

The study commenced with @ series of tests to aasess students’ personality characteristics,
followed by attitude and schievernent pretests. & trestment period of 21 class days then foilowed
inexperimental and control schools. The atudy concluded with @ series of attitude and
sctuevernent posttests. Once the representativensss of students in the experirmental schiool was
eztablizhed an cognitive and affective measyres, the cantrol school was no longer used. The
desgn of the study provided natural contral groups, according to levels of compatibility, within
the ex.perimental school for purposes of teating the benefits of matching.

Data wery inihally analyzed for students in the experirmental school whose primary need
w33 one of twa levels, love and belonging or esteern. Of the 2101 studenta in the experimental

S
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3¢ huul 131 students were excluded frrom subsequent analyses, 25 due to mwmplete data and |
166 due to therr low levels of Maslowian need. Thus 81l students for whom dats were used in the
orginal study(n=1107 could be classified into ane of eight possible cells formed by thfee
tndeperdent variables of two levels each. The trestrent consiste'd of instruction using -
cooperative qrauping, task-independent rewards, and lessons in which social content and factual
material were stressed. Results showed matchi ng to be an effective means of improving sttitude
toward sciense but not achi e'}ement or attitude toward science class, science instruction, or the,
s ence teacher _ o

The present study examined the entry characteristics of the 301 atudents in the

e.x perimmental school and the benefits of mstching for the 166 students excluded from the initis] : C -
atudy. Students who have unsatistied phusiological and safety needs constituted over half of the
students in the original matching investigation. Differences inthe cognitive snd affective entry
uharacteristics of all students, grouped according to primary need level, were tested using
'A!-JENA procedures. Next, the effects of matching were tested for low nesd level studenis using
ANCOVA procedures, with levels of compatibiltiy(Q, 1, or 7 betweeninztruction and students
sharacteristics(ie., cognitive style and locus of control) serving a5 the i ndependé nt wa riable And -

-3¢ usted- F‘H&tté—at—%@f*%‘r{*ﬂ‘&t%ﬂﬂd‘& and-achievement measures-serving a3 the dependent - Tt

warmblm

| Significant differences were found in the cognitive and affective entry characteristics of
pdents with itferent Maslowian needs. In particular, st udents differed intheir attitudes
torard so1ence in generali pa.01). Students primarily concerned with fulfilling growth
needs | inve g tmlunm ng, esteern, and bigher ) expressed & more positive sttitude toward science
ingeneral than did therr counterparts who were prirmarily concer ned with maintenance
needst physiologicsl and safety) Furthermore, students differed intheir prior knowledgs of the
phuarcal acience tapies{pe 050 Students primarily concer ned with the fulfiliment of love and
setonging reeds registered lower levels of prior knowledge of the physical science topics taught
during the inveatigation than did ther peera who expreazad primary concern with the
uttdirnent of physological, safety, esteem, or higher level needs.

Matching did not prove to be beneficial for studenta primarily concerned with the
it )it cuf\p‘husmh:sm cal and wafety réeds  Using aninstructions] strateqy desiqned to |

soremedate 2 Nield deperdent cogmtive style, an external locus of control, and a need for Jowe and
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, Fage &
velonging did not enhance attitudes on any of the outcomes sddressed in the study, even though 8
rmajority of the students were Yound to be field dependent and external in their locus of control,
Matching did produce achievement differences according to the level of compatibiltiy(p< 01},
Urfortunately, matching had & deleteriods effect on students’ achievement. Students who were
':fomp]e.te}g incompétible with the treatment(i.e., field independent, internal Jocuz of control)
outperformed stude n.ts who were completely compatible with the instructional stratequiie.,
field dependent, external locus of control).

implications .

The results of this study indi vate that matchi ng s indeed & complex process, and the
wariables which might prove useful for matching pur"’goses are not at 8ll abvious. Whether
externally or self irposed, the desire of teschers of introductory physical scierce courses to
deaign instruction in auch 3 manner as to meet the varied personality-related learning needs of

© most, i rot 31 students, is well intentioned perhaps but most 1ikely produces 1 mited results.

Little 1fany, support is provised in this study for such well-intentioned efforts.

l
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