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ABSTRACT

Although educational research has rroduced an
abundance of useful findings, the quality of education has improved
but very little. In spite of an ever-increasing financial outlay at
all governmental levels, schools are falling short of expectaticns of
those who must use the products of public education. The answver to,
"¥hy can't the schools inprove the product?" will not be found
through use of iudustrial concepts, but by a better understanding of
the learning prccess. The effectiveness of Skinner's learning
psychology as agpplied in the Auto-Paced Teaching Process {(APT) as
compared to conventional instruction is tested. The sample included
132 college scienve students: 44 in APT group; 88 in the
conventionally taught control group. Subjects were randomly assigned
to groups. Treatment variable tested was the effect of Skinner's
contingencies of reinforcement employed in instruction of the APT
group. Criterion tests included achievement tests, Purdue Attitude,
STEP-Listerning, Welch Science Process Inventory, and Science Unit
Rating Scale. ANCVA of achievement test scores show APT =ignificantly
higher at .02% level in 2 of the 3 science vopics studied. Covariate
analysis cf attitude scores significantly favor AYT students at .001
level. APT students took 28% less time to complete assigned tasks.
Results indicate that application of clinically tested learning
theories to classroon instruction will produ<e greater teaching
effici~ncy. (Author/PR)
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Although educational research has pnrocuced . an ahundance of f£ind-
ings, the quality of aucation in our schools has irmproved very
little. Prorises of *hetter sclhiools for better cormunities” have not
raterialized. In spite of an ever-increasing financial outlay at the
federal, state anc lonal l~vels schools are falling short cf the ex-
rectations of those vho must use the nroducts of nuhlic education,
After listering to the continuous nleas of educators for research
funds, higher teacher salaries, erployrment of aqualified srecialists,
reduvtion of class size, introduction of snecinl equiprment, nd buge
capital investrants parents. tarpavers anc¢ Legistlators--those who
provide the rroney--find that sclhools have little to show to justify
thege increased expenditures. Coviously, more roney is not the
ansver.,
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he case anainst traditional puhlic instruction is avervhelring.
Pennev,et al. (1977} report that durinc the past eleven years, the
U.8. Office of Education invested $12 million in suprort of reading
researcl,, yet reading instruction is at a rlateau.

The recent releasz of the Survival Literacv Stufy by the presi-
dentially aovointed NMeticnal Reading Council has sorme surprising
statistics. A survey conducted at the council‘s request phy Leuis
lHarris and Associates, Incorporated shows that 7% of all Awmericans
have difficulty filling out an anplication for a Social Security
numher. Eleven ner cent need helm filling cut a oersonal bank loan.
Thirty-. .our per cent cannct f£fill-nut the #edicaid amnlication. The
report states that 4.3 miliion Anericans zre rconsicered functionally

illiterate.

Vilpatrick (1279} reporiing a fenate committee Liearing held last
May in Vashinctor.,, D.C. ¢2scribes the testirony of Meil Sullivan,
former superintenient of schools in Berkeley, California. Sullivan
stated,

"le went the whole route, Joueisd class size, provided reoredial
reading teachers, bought the rechines, did those things we thought
were right. The results after tve und a half or three vears clearly
incdicate that not only Jdid the c*-1d in the inner citv not irprove,
he hac retrograssed."

The uwrobler jis not confined to deficiencies in the basic skills
of reading, mathematics and vriting. The ohsolescence of current
teaching practices cuts across all levels of instruction-~from that
of early elenentary to the pout-Qoctoral programs. The universal
dissatisfaction exoressed hy both the recipients of education and
those who rust may the bills mu=t ie faced 'squarely if vublic educa-
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ey .
w2 tion is to survive.
that has been the resnonse of educators and mnlanrers to these
E i?zzharges? Some feel the industrial analogy is valid, thus we now have
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added to the educational paradigm such terns as accountability, guaran-
teed perfermance contracts, systems analysis, tuition vouchers, out-put
oriented managenment, the pupil-change rnodel schecol, consumer-choice
education, and countless other expressions recertly generated.

Industry is waking a great effort to break the monopoly public
schonls have on American education. Through industry=-oriented spoxes-
men in the education cowuvnity the followiug argumerts are being used:

1. A preater variety of instructional methods could
be tested by free narket methods if parents were
given a choice in the type of school to which they
could send their children.

2. The price paid for instruction should be comensurate
with the gains .ade by students during a given tiie
period,

It is difficult to find fault with their two postulates. The
advocates of the industrial approscn to the solution of osur education-
al problems have gained supporters. Y:t, one can readily see that
this approach is only a wmodification oi patterns followed by educators
in the past in their =fforts to fin' a "better way," Here, the indus-
trial analogy can bte dravn again. Educators, like automobile wanu-
facturers, reel it'anecessary to find a new line or a iew model every
Zour or five years in order to stay in business.

Thie policy of drift from one educational rlan to another will
aot solve the problenm confronting us. These remedles do 1 ttle more
than divert attentior. froiz the real probhlew. What is at the base of
the problem is the complexity of the learaing process. It is evilent
there is an urgent need for a unified science of learniag.

Psychologists have investipgated learning theory in the lahoratory
and have made iwpressive advances tosards the understanding of the
learning process. Many psychologists are of the opinion that a science
of learning tased on Lknowledge gained in the laboratory is still in
the éistant future. Hilgard(1956) states, "There are no laws of learn:
ing that can be taaght with confidence.: By contrast, Skinuer and his
assoclates feel that they have discovered a number of useful learning
principles in the laboratory that are applicable to public education.

Skinner's learning psychology ewnphasizes an active response on
the part of the lecarner followed by a reinforcer(or revard} if the
«response is the onc desired by the instructor. Skinner's application
of this priuciple to classrorm .instruction was in the form of progrom-

med textbooks and teaching machines. These efforts were met with sub-

stantial). opposition from the educational community. It shouald be notec
however, that programruned texts and teaching machines ar¢ not the only
vay to apply Skinner's principles of lcecarning. The liiiits of applica-
tion of his principles rest only on the inagination of the user,

An investigation conducted at State University College, Buffalo,
New York tested the effectiveness of Skinner's learning psychology as
applied to the auto-paced learning laboratory. The teaching technique
tested,tker Auto-Paced Teaching Process(APT Procesc) relies heavily on
Sk}nner's principle of reinforcemeat of correct »e¢s3ponses,
(&
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ObJjectives of the Inguiry

The hypothesis testcd the superiority of the Auto-Paced TFrocess,
a Skinner-oriented learning Process, when cocupared to conventional
instructions in terus of 1) achicvewent in physical science, 2) atti-
tudes towards science, %) understanding the processce of science,
L) ability to prepare science unit plans, and 5) tine required to com-
Plete course assign.ents.

Methods and Technigues

S8ix sections of a nulti-section course in physical science were
selected as the research sanuple. These sdctions were taught by two
instructors. One section from each instructor was randomly selected
and prlaced into the Auto~-Paced Teaching Process treatment. The remain-
ing sections ftorwed the control group. There were &I subjects in the
treatment group and 88 in the control groug.

To check the homozenelty of the treatwuent and control grours,
Bartlett's test for houngenzity of variance was perforned. Test re-
sults showed both groups to be siwmilar. A further test using STEP~
Listening 1A test instrument produced evidence that both groups wvere
nearly identical in composition, and typical of the U.S., college pop-~
ulation.

The treatment of both groups was identical as to course content,
visual aids, and laboratory exercises perforued. The treatwent vari-
able tested was the effect of Skinner's contingencies of reinforcement
(Skinner, 1965) eanployed in the instruction of the APT group. Con-
tingencies of reinforcement, as used in this study, refers to feedback
given APT students after a response vas made. The feedback included
the correct response, and why 1t was correct.

The APT students used rrograaued textbooks for houwe study. Their
laboratory exercises were audio-tape directed. Both, the textbook
and tapes, provided reinforcement of correct resyponse at each step c¢f
the learanlng process.

Data Sources

Test instruments used included locally validated achievement
tests, the Purdue Master Attitude Scales, STEP-Listening 1A, Welch
Science Process Inventory, and the Science Unit Rating Scale*,

Results and Conclusions

Analysis of variance of posttest scores{ TABLE 1) show the auto=-
paced ygroup's scores significantly higher than those of the conventional
group in the pgeology and astronomy units. No significant difference
was found in the meteoroclogy unit.

Covariate analysis of thc Purdue attitude scores show the APT
group significantly higher at the .00l level of confidence., The find-
ings indicate that conventional teaching wethods used in the study
hed no effeet on student attitudes tovards science. By contraat, APT
rnetheds produced a strongly favorable change in the attitudes.

@ “Science Unit Rating Scale, designed and vaildated by F.T.Sieuankow~
[ERJ!:ski in 1968 for use in research only.
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TABLE 1

SUMMARY OF ANALYSIS OF VARIANCE
OF ACHIEVEMENT SCORES

Unit Total df MSB MSW F Ratio Null Hypothesis
Geology 1754 258.1% 44,53 5,78% Reject
Astronoay 1351 587.88 23,61 15, 48%s Reject
Meteorclosy 131 Lz .37 18.74 2.31 Fail to Reject

# Significant at .025
## Significant at 001

Covariate analysis of the Welch SPI scores show no significant
difrerence in the means o tie itwo groups at the .05 level, however,
the iean of the avto-paced group vas higher. These findings indicase
that a teaching meiheo” alone cannot significently influence a student':
understanding of the .rocesses employed ty scientists in their search
for new knowledge.

To test the planning ability, three Jurors were selected toc rate
the science unit plans subiiitted by studenis in both groups. The
Jurors, having no knowledge of the source of the science units, and
working independently of eaci:t other, rated the unit plans of the auto-
paced grnup higher than the units suvuitted by the conventionally
taught group. The ratings were significantly higher at the .05 level
in 5 of the 30 F tests perforued on the 10 subscales included in the
Science Unit Rating Scalg.

The conventionally taught students required 28 per cent wore tine
than the APT students to couplete the same task. Timme study findings
are indicative of the preater efficiesncy of the APT Process.

Findings related to the .ain hypothesis show that there was a
significant correlation at the ,001 level betveen learning potential
as measured by STEP scorcs and quality points earned by the auto-pace
students. This was nouv true of the conventicnal group.

'hen groups were divided into ability sublevels, the autc-paced
nethod challenged high achievemnent at all levels. The §, {roup over-
achieved. By contrast, conventional wuethods proved satisfaciory only
for the Ql Group.

A negative correlation between STEP scores and achlevenent scores
of the upper level subgrovp of tlie conventionally taught students in-
dicates that these methods are not reaching the superior nonscience
student,

Educational Importance of Study

The study does point-up the possibility foxr aore efficient teach-
ing developing frou the avplication of learning theories tested in
psychological laboratories., Structuring the tcaching prucess upon
y findings related to the functioning of the i:ind is wore likely to

[: l(:roduce a unified science of learning than the process of drift now
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so prevalent in education., Rather than euulating industrial tech-

niques, educabtors should profit from fellow professionals in the
medical field and treat “he cause of the problei: and not its symptons.,
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