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Attitude and Achievement in Ninth Grade Physical. Science of

Low Need Level Students: A Reexamination of the Matching Hypothesis

The matching hypothesis was the focus of an investigation conducted with students enrolled

In ninth grade physical science classes in a small urban school district in central Texas. T he

results of the study., reported at the 1983 NARST meeting held i n Dallas, Texas, indicated that

designi ng instruction to meet psychological, locus of control, and cognitive style needs riroduced

limited benefits. Unexpected, however, was the finding in the experimental school that more

than half of the 301 physical science students who constituted the sample expressed primary

psychological needs classified as maintenance. For these students basic physiological and safety

-needs had not been satisfied. Pos.:missing characteristics that were inconsistent with the

ng .35$ umpti on$, these students were dropped from the study, leaving only those students

pressed primary needs for love and h .tigi rig, esteem, arid higher.

Put. pose

This study involved an examination of the cognitive and affective entry characteristics of

with qrade physical science students and the benefits of matc hi rig. More specifically., the study

sought to address two basic questions that emerged from a previous investigation of "The Effects

MatC 1-11 rig I fist r uctional Strategy With Selected Student Characteristics on Ni nth Grade

Phu e nce Students' Attitudes and Achievement"(T rout and Crawley., in press). The two

iviestions addressed i n this study Were.

1. Are their differences in the cognitive and affective entry characteristics of physical

e rice students who express different Maslowian needs?

What are the effects of teachi nil a three 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 have not been accomodated?

nel.lrettCal Basis

The study explored the benefits of matching instruction wi t the needs of students enrolled

ninth grade ph yai cal s csience using a 30c1A1 learning theor paradigm( Rotter Chance, and

Q72 and Potter, 1980). according to social learning theory, a behavior is made more

probable by i nc reasi rig both the expectancy that the behavior will result in reinforcement and
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the value of the anticipated reinforcement, within the context of the situation in which the

desired behavior is to occur. Generalized expectancies regarding potential reinforcements is a

construct postulated by Potter in terms of the variable locus of control. Persons who feel

entirely responsible for the reinforcements they receive are said to have an i riter 41 locus of

1.ontrol those persons who feel their reinforcements are under the control of others or occur

by chance are said to have an external locus of control. Value is derived from the role of the

expected reinforcement in need gratification. Individuals on a given need level, according to

maslo.......'s( 1976) need hierarchy, should value reinforcement* which satisfy that particular

need more than reinforcements which gratify other, less strongly felt needs. The context of a

:-..ituation IS psychological in nature, dependent upon a person's perception of a situation and the

lltg to disti nguish behavioral cues from the surroundi rig, a construct that has come to be

called field i ndependenceldepe ride rice. Field independent persons can easily differentiate among

selected elements of the perceptual field, while field dependent persons cannot.

Three theoretical constructs of social learning theory are thus considered as personality

characteristics which can be measured for individual students. Furthermore, each of these

characteristics has educational implications which allow for its accomodation through

ntructional practices. -The assumed additive 'nature- of these-thfa tit-rate riStits.alTo'WS for

the formulation of an instructional model, through which deli red educational outcomes, attitudes

and 3chievement.. should be enhanced by matching students with instruction designed to

,:c,rnplernent the; r individual differences., in this study a particular combination of personality

ena racte or.dSSOCiated learning needs.

Matchi ng varied from complete ti .e., matching on all three variables) to i ncompleteti e

mtc.hing on none of the variables). Given the additive nature of the matching model under

rhee. 1 cviti n t ne more complete the mats: h is between student needs and i mist r ucti o nal

raC te r L3ti CS the greater should be the enhancement of educational outcoines, namel attitude

a rid air. to ew.: merit

,'he design of this investigation was Quasi-experimental with aspects of action-oriented

r r.r.yt II St uoents re mai ned i n i ntact class grou reriderl ng true randomization i mpossi ble.

^711e trained observers were used to ensure the construct validity of the instructional strategy,

;.;1 r! C'Ver the implementation of the strategy was lacks ng
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Procedures

A brief description is provided of the procedures followed i n the i mtial study; additional

details can be found in the study by Trout and.CrewleVin press). Two high schools were

selected for the study. One high school was randomly selected to serve as the experi mental' .

.school, the ct herse rvc.i as. t he cont rot. school for purposes of testi rig the representativeness of

students in the experimental school. Physical science teachers from both schools participated in

traini rig sessions. Teachers in the experi mental school were trai ned to use an instructional

strategy designed to complement the learning needs of students with a particular combi nation of

personality characteristics- -the need for love and belonging, an external locus of control, and a

field dependent cognitive style. Teachers in the control group, on the other hand, were provided

with training designed to impro;ile thei rge neral presentational styles, without regard for the

personalities of the students in their classes. Students i n the two schools were taught a series of

physical science topics chosen by the participating teachers from the district's curriculum

guide

Personality characteristics were determined using well established, commercially

avaliable-i-nstruments: flaskryn-arrneed-levehas.assessedystryg-the-Need Settsfaction-f.i'cale tt,

developed bJ4 Lollar and Sun ts( 1979) . The No, icki -Strickland Locus of Control Scale for

hildren( Novicki and Strickland,1973) was used to measure locus of control,..pogpitive style

was assessed using thecroup Embedded Figures Test(Witkin, Olt man, Raskin, arid Karp, 1971).

Attitudes toward science class, science i n general, science instruction., and the science teacher

measured using the semantic differential technique. Achievement was measured using a

test designed :specifically for the study. Reliability and validity information on all instruments

na,:i been reported(T rout and Crawley, in press).

The study commenced with a series of tests to assess students' personality characteristics,

followed by attitude and achievement pretests. A treatment period of 21 class days then followed

n experimental and control schools. The study concluded with a series of attitude. and

achievement posttests. Once the representativeness of students in the experimental school was

p.stabl !shed on cognitive and affective measure, the control school was no longer used. The

design of the study provided natural control groups, according to levels of compatibility, within

the expert mental school for purposes of.testi ng the benefits of matching.

Data were initially analyzed for students in the experi mental school whose pri ma r y need

was one of two levels., love and belonging or esteem. Of the 301 students i n the experi mental

5
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, 191 students were excluded from subsequent analyses, 25 due to incomplete data and

166 due to their low levels of rlaslowian need. Thus all students for whom data were used in the

original study( n.110) could be classified into one of eight possi ble cells formed by three

Wept ndent variables of two levels each. The treatment consisted of instruction using

cooperative grouping, task-independent rewards, and lessons in which social content and factual

material were stressed. Results showed matching to be an effective means of improving attitude

to ward science but not achievement or attitude toward science class, science instruction, or the.

:;cie rice teacher.

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

experimental school and the benefits of matching for the I 66..students excluded from the initial

study. Students who have unsatisfied physiological and safety needs constituted over half of the

5t udent$ in the origi real matching investigation. Differences in the cognitive and affective entry

characteristics of all students; grouped according to primary need level, were tested using

ANOVA proceduee5.i. Next, the effects of matching were tested for low need level students usi rig

ANCOVA procedures, with levels of compati bilti y(0, 1 or 2) between instruction and students

racteristics ti .e., cognitive 5:t Vie and locu::i of control) serving as the independent variable and

--sill -u:sted-pos-ttest-scores-4:+n-ii-tt-itude-ard-actiievecilefit-measur-es.-servillg -as the -dependent-.

variables

ianificant differences were sound in the cognitive and affective entry characteristics of

:.!idents with different Maslowian needs. In particular, students differed in their attitudes

to.... and science in general p :Audents primarily concerned with fulfilling growth

nee&i: icive and belonging, esteem., and higher) expressed a more positive attitude toward science

in general than did their counterparts who were primarily concerned with maintenance

needs: physiological and safety). Furthermore) students differed in their prior knowledge of the

pnvical nience topics( p< 05). Students primarily concerned with the fulfillment of love and

,,eloriging needs registered lower levels of prior knowledge o. t* the physical, science topic; taught

'Jun nu the investigation than did their peers who expressed primary concern with the

fulfIllment of physiological safety, esteem, or higher level needs.

Matching did not prove to be beneficial for students primarily concerned with the

rip? nt ofe1:151010g1c81 and safety needs_ Using an instructional strategy designed to

deper:dent cognitive style, an external locus of i:ontrol and a need for love and

6
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belonging did not enhance attitudes on any of the outcomes addressed in the study, even though a

majority of the students were found to be field dependent and external in their locus of control.

Matching did produce achievement differences according to the level of co mpati biltiy( p.0 1 ).

Unfortunately, matching had a deleterious effect on students' achievement. Students who were

completely incompatible with the treat ment(i .e., field independent, internal locus of control )

outperformed students who were completely compatible with the i nstructional strategy(' .e.,

field dependent) external locus of control).

Implications

The results of this study indicate that matchi rig is indeed a complex process, end the

variables whit h might prove useful for matching purposes are not at all obvious. Whether

externall y or self imposed, the desire of teachers of introductory physical science courses to

design instruction in such a manner as to meet the varied .personality- related learning needs of

most, if not all students, is well intentioned perhaps but most likely produces limited results.

Little, if any, support is provi.,:ed in this study for such well -intentioned efforts.
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