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INTRODUCTION
Since the early 1960's public schools have been a rich source
of opportunities fo r the research and applied programs of the
behavior analyst.
evident.

Benefits fo r both groups of participants are

School teachers and other personnel need the principles

and procedures o f behavior analysis to increase th e ir e ffe c tiv e 
ness in a ll aspects of the educational process.

Needs were

p a rtic u la rly apparent in instructional design and behavior
management.

Behavior analysis also needed d ire c t contact with

the schools to validate procedures developed prim arily in the
laboratory or conceptually, and fo r access to situations and
populations for research purposes.

The train in g of new

psychologists was also an important factor in bringing the
professional and academic psychologists to the schools.
Resources, both in terms of personnel and money have
generally been available fo r work in the schools.

Although local

sources have been lim ite d , funding for educational research has
ty p ic a lly come from the federal government and appears to be
increasing fo r the area of program valid atio n .

For example,

"Prior to 1964,...n o more than a few hundred thousand dollars
were spent annually on educational program evaluation.

But by

1970, the federal government was spending some fiv e m illio n dollars
a year."

(Cohen, Garet, 1975, p. 19).

Sources reporting outcomes

1
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of such evaluations are extensive and vary considerably in emphasis.
Of p a rticular in terest fo r the purposes of th is research are those
placing an emphasis on performance-based evaluation making use of
both norm-referenced and criterion-referenced achievement tests.
One p a rtic u la rly extensive comparison of altern ative
educational programs was the National Evaluation of Follow-Through,
conducted by the O ffice of Education and Abt Associates (1977).
Project Follow-Through was an elementary school sequel to Head
S tart and was tested using nine d iffe re n t instructional models
fo r teaching disadvantaged students in 139 communities.

The

evaluation was based on student performance as measured by the
Metropolitan Achievement Test fo r basic s k ills (word knowledge,
spellin g, language, and math computation), and cognitive s k ills
(reading, math concepts and math problem solving).

The report

indicated that the University of Oregon Engelmann-Becker Model
(Stanford Research In s titu te , 1976) was cle a rly the most effective
program fo r improving each of the basic s k ills specified and
measured and also in increasing students' self-esteem and
achievement resp o n s ib ility, the la t te r measured by two tests of
a ffe c t.

The Behavior Analysis Model of the University of Kansas

(Stanford Research In s titu te , 1976) achieved overall second-place
success fo r basic s k ills .

However, i t was found lacking in the

technology needed to teach cognitive-conceptual s k ills .
Nero Associates (1975) published an extensive description of
the implementation processes of eleven such programs, two of which
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were not included in the national evaluation fo r the FollowThrough program.

The specific programs varied a great deal in

emphasis and procedures; from the programmed materials used by
Oregon, Kansas, and Pittsburgh, to a non-graded approach (Hampton
In s titu te ), to a prepared environment (Bank S t. College), an open
classroom (EDC Program), a child centered program (Far West, and
a program focusing on the parent and home (F lo rid a ).

(Stanford

Research In s titu te , 1976.)
The form of goals and objectives, curriculum content, teachinglearning methods, and teacher roles were program elements dictated
by various sponsors.

(Nero Associates, 1975.)

Six programs,

including Oregon and Kansas, used behavioral objectives.

The

others suggested general procedural and educational goals, but
l e f t the determination of specific goals to teachers, parents and
children.
Curriculum content was eith e r designated in advance, as i t
was in Oregon, Kansas, and Pittsburgh or determined on the basis
of children's in terests, needs and local resources.
The area in which the programs varied most was in teachinglearning methods and roles.

In h a lf of the programs, teachers had

a l l , or almost a l l , of the resp onsibility fo r directing learning.
Among these, Oregon was alone in emphasizing o ra l, rather than
w ritten responses.

The Englemann-Becker Model is based on an adult

presenting d aily lessons, in reading, spelling and arithm etic, to
groups of children.

Concepts and s k ills are introduced in a
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pre-planned sequence, and children's responses are systematically
prompted and reinforced.

In the remaining six programs, the

students themselves have a s ig n ific a n t amount of resp onsibility
fo r planning and conducting th e ir own learning; although in three
of these, the environment is arranged so th at the teachers
retain actual control.
Another factor in determining the efficien ce o f an educational
program is the time needed to tra in teachers in its use, a topic
central to the in terest of th is paper.

Oregon, Kansas, and

Pittsburgh, using instructional manuals, were able to tra in
paraprofessionals fo r teaching in a re la tiv e ly short time.
Training in program approaches less operationally and behaviorally
defined took two or three years.

(Program sponsors from Bank

St. College, Tucson, EDC-Open Educational Program, Far West.)
(Stanford Research In s titu te , 1976).
A ll of the Follow-Through programs avoided introducing
fragmentary reform, such as the isolated use of learning centers,
or behavioral objectives.

Instead, variables were integrated

into a whole and complete program; backed by a set o f theories
about teaching and learning, and translated into practical
application.

(Nero Associates, 1975.)

The purpose of the present study was to apply procedures
and information developed in studies such as Follow-Through, to
the review and evaluation of another type o f long-term educational
project being conducted in a local public school settin g.

The
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project reviewed in th is study was also concerned with a broad,
rather than sp e c ific , focus on teaching and emphasized the role
of teacher train ing and on-site support as the primary method of
implementation.

The project also included in its content

emphasis on both behavior analysis and instructional procedures
and involved a ll levels of students Kindergarten through 12th
grades.
Project Background
Data fo r comparing behaviorally based teaching strategies
with other methods have been collected over the past four school
years in a small rural Michigan school system.

The data consists

of scores from Science Research Associates norm-referenced
achievement tests administered to grades one through fo ur, in
May o f 1974, 1975, 1976, and 1977.

Test scores were used as one

o f the measures of effectiveness of a four year experimental
e ffo r t to conduct an on-going inservice program fo r teachers in
the systematic use of behavioral procedures in classroom instruction.
Teachers volunteered as project participants.

The program was

created through the cooperation of the Department of Psychology at
Western Michigan University and School Administrators, with
endorsement by the local d is tr ic t School Board.
The Project (as i t w ill hereafter be c a lle d ), was funded fo r
three years as a performance contract, by T itle I I I monies through
the Michigan State Department of Education.

Funding fo r each
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subsequent year was contingent upon the preceding years success,
as measured by student gains on the SRA achievement tests.

The

target populations fo r 1973-74 and 1974-75 were those students with
pre-test scores below grade level fo r 2nd through 4th graders and
one grade equivalent below grade level for 5th through 12th graders.
During these f i r s t two years, incentives available to participating
teachers included:
a.

Reimbursement fo r col1ege tu itio n incurred fo r enrollment
in the on-site weekly seminar on teaching technology,
conducted by the university professor who served as
d irector o f train in g ; and

b.

Up to $1,500 i f th e ir individual performance contract
was to ta lly successful, as evidenced by extraordinary
academic gains made by th e ir students.

In 1975-76, monetary support from the local school system
allowed the target population to be expanded to include additional
grades and subject areas.

Incentives were then based on the

performance of a ll students, grades K through 12; and Project
teachers had the option of using performance gains measured by
SRA achievement te sts , and/or objectives-referenced tests made
under the supervision of the Project director and an independent
evaluator.

Payment was made to fourteen of sixteen teachers,

and as was expected, objectives-referenced tests proved to be a
more sensitive measure of achievement than norm-referenced
achievement tests.
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When T itle I I I funding ended fo r 1976-77, the local d is tr ic t
monetary incentives were discontinued and other incentives fo r
teacher participation were established by the local system.
Instead of extra pay, Project teachers received incentives such
as being excused from attending monthly d is tr ic t inservices and
having materials produced on the Project substituted fo r the
development of objectives-referenced teaching units required as a
regular part of instructional development by the administration.
Although the Project has been described by several d iffe re n t
names over the years (Teacher Accountability Through Behavior
Analysis, Teacher Developed and Tested Positive Based Learning
Systems, and currently, A Teacher Developed Precision Teaching
Program), its a c tiv itie s have remained re la tiv e ly stable.

Teachers

joining the Project attend a year-long weekly Inservice Training
Seminar on the systematic use of learning principles in classroom
management and individual teaching.

Graduate cred it is granted to

teachers who complete the required readings and demonstrate mastery
via quizzes and implementation of instructional methods in th e ir
classes.

A fter teachers have completed a year in the Project,

they attend the seminar once a month to discuss th e ir current
projects.
A ll Project teachers must complete two classroom teaching
projects during the school year, related to two of the s k ill areas
taught in the Seminar.

F irs t year Project teachers usually work

on classroom management procedures emphasizing positive motivation
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and incentives fo r student learning; and the development of teaching
units with tests and instructional procedures based on behavioral
objectives.

Other s k ill areas explored are the design and develop

ment of self-paced learning sequences which are student performance
based, evaluation and modification of instruction through collection
and use of student performance measures, Parent - student - school
behavioral contracting fo r academic a c tiv ity and methods fo r
measuring and changing individual student's behavior.

Descriptions

of Projects demonstrated to be effe c tiv e are published annually in
a booklet e n title d "Teacher Projects".

(F a rris , Note 1 ).

Classroom

management procedures are described in another booklet, "Classroom
Programs", (F a rris , Note 2) which uses a procedure sim ilar to
flow-charting called state diagramming.

State diagramming enables

a teacher to analyze problem areas in the d aily routine and to
lo g ic a lly incorporate incentives and feedback fo r work completed.
(Snapper, Knaff, Kushner, 1970).
Participating teachers are assisted in identifying specific
needs in the classroom, and in developing projects which meet those
needs, by graduate psychology students from Western Michigan
University.

These project s ta ff people, called "resource personnel",

earn cred it for meeting with th e ir assigned teachers fo r approximately
ten hours per week.

They are under the supervision of the Project's

Director of Training and meet with him in weekly s ta ff meetings to
review and plan teacher training a c tiv itie s .

Project teachers

meet with the Director of Training on an individual basis when
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consultation is desired.

The diagram below is the organizational

plan of the original Project.
Management Plan
Board of Education
Auditor
Superintendent
Director of Training}
Resource Personnel

1Project Director

Evaluator

Building~flc mimstrators
Contractors

The Precision Teaching Project was o rig in a lly one o f 116
educationally innovative programs that was state and fe d erally
funded to operate in Michigan.

The voluntary financial support by

the local system, the continued cooperation between the University
and School Administrators, and most important, the sustained
in terest of teachers, attests to the value of the program as
perceived by people involved.

Previous evaluations by E ffective

Feedback, Inc. of Ann Arbor, Michigan v e rifie d the greater-thanexpected academic gains made by the Project's target students.
I t is important th at the Project's directors and participants
continue to receive feedback on the effects of the Project on
students.

E llio t Richardson, while Secretary of Health, Education

and Welfare, commented in an interview that the primary purpose of
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evaluation is "to establish the worth or m erit of a program in
order to provide data useful in making decisions" ( Eva!uation 1,
Fall 1972, pg. 9 ).
The scope of evaluation has expanded such that in 1971, the
C alifo rn ia leg islatu re passed the Stull B ill ; a mandate fo r the
evaluation and assessment o f the performance of c e rtifie d
personnel of school d is tric ts in that state.

Although the b i ll

recommends some general evaluation guidelines, which include
"assessment of c e rtific a te d personnel competence as related to
the standards of expected student progress" (King, Jordan, 1972,
pg. 7 4 ), the task of establishing a uniform system of evaluation
fo r teachers and other professional s ta ff is the responsibility
of the local school boards.
School boards have several a ltern ative procedures fo r eva
lu a tio n , none of which are to ta lly sa tisfactory.

Ratings of

performance on a scale from one to ten are frequently used, but
haphazard.

Even highly structured observation methods require

subjective judgements when deciding on the behaviors to be
observed, and then i f they are present, has the teacher performed
them s a tis fa c to rily ?

Only student performance can reveal th is ,

but measuring achievement presents more problems.
stated in Educational Evaluation:

James Popham

"Norm-referenced achievement

tests are un likely to contain a s u ffic ie n t number of items
measuring important concepts, such items having

been eliminated

because student's tendencies to respond to them correctly yields
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in s u ffic ie n t variance."

Yet the recently popular c rite rio n -

referenced tests must be ta ilo red to each instructional program
i f the tests are to be tru ly sensitive and an improvement over
norm-referenced tests.

Currently there is no way o f knowing how

closely any published te s t matches in stru ctio n , but any valid
achievement te s t w ill uncover gross educational deficiencies in
basic s k ills .

For these reasons, and because of the lack of

feasib le alte rn a tiv e s , norm-referenced achievement test scores
were used in the present evaluation.
As stated in most books concerned with evaluation, ( Evaluation
Research - Methods of Assessing Program Effectiveness (Weiss,
1972), Social Experimentation - A Method fo r Planning and Evaluat
ing Social Intervention (Rieken, 1974), each evaluation requires
the planning o f a unique method that f it s the needs and lim itations
of the program under study.
Evaluations of T itle I and T it le I I I Projects often lacked
suitable control groups, and sometimes even pre-test data were not
availab le.

This situation l e f t evaluators with few altern atives,

necessitating the use of local and/or national norms in order to
compare the performance of T itle I and T it le I I I Project children
with the means of the larger groups.
Fortunately the present evaluation of the Precision Teaching
Project benefited by the presence of comparable control group, and
data fo r the same group of students were available fo r four
consecutive years.

Previous evaluations of the Project compared
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Project gains in grade and subject area with D is tric t gains.

The

evaluator pointed out that the group data are roughly comparable
but not precise, since prescores and postscores fo r the D is tric t
are not matched.
was:

The question posed in the previous evaluation

"Has achievement of participating students been raised as a

result of Precision Teaching techniques?" (quotation's mine).
question that the present evaluation attempts to answer is :

The
"Has

achievement of students of teachers particip atin g in the Project
been raised more than that of students of non-participating
teachers?"
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METHOD
Subjects and Setting
The subjects fo r the study were 31-33 elementary school
students from Grades 1 through 4.

The number of subjects

decreased due to absence on 4th grade post-test dates.
subjects were male, a ll were Caucasian.
elementary school in a

The

Seventeen

setting was the

small, rural Michigan v illa g e .
Dependent Variable

The data were the SRA norm-referenced achievement tests for
Grades 1 through 4.

Grades 1 and 2 were tested with the Primary

I e d itio n , th ird grade was tested with Primary I I , and the Blue
edition was used in Grade 4.

The tests were designed to measure

academic progress and include "questions representative of the
most common instructional goals" (Science Research Associates,
1972, pg. 3) in reading, language, and math.

The combined

scores o f these three subject areas constitute the composite
score used in the present analysis.
Administration of
Scores are reported in

the tests takes place annually, in la te May
a variety of ways; as percentiles,

stanines

decile p ro file s , grade equivalents, and as expanded standard
scores called Growth Scale Values.

Growth Scale Values are

represented on a single, equal interval scale covering a ll forms
of the te x t in each subject area.

Growth Scale Values were used
13
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in the present evaluation, as they permit continuous measurement
from Grade 1 to Grade 12, free from inconsistencies caused by
changes in norms.

The use of Growth Scale Values permits the

following of educational progress across several grades and thus
permits tran sitio n to d iffe re n t test forms.

For example, a Growth

Scale Value of 175 represents the same comparative performance
rating for Grade 2 as i t does in Grade 10.
The use of percentiles or grade equivalents was considered
irre le v a n t since th is evaluation is not comparing scores with
national norms, but with scores within the school it s e lf .

In

addition, no attempt was made to obtain a tru ly representative
sample, according to age, race, sex or other factors.

For these

reasons, normative standing was disregarded in this study.
Procedure
The present study used a non-equivalent control group design
with pre-test and post-test measures.

The units fo r analysis were

individual students non-systematically assigned to classrooms.
Since such non-systematic assignment cannot be considered the
random assignment necessary to determine i f p artitio n in g treatment
and control groups according to 1st grade teacher would be
necessary in order to control fo r pretreatment differences affecting
the dependent variable.

Another problem in using analysis

of

variance was the very small sample sizes involved in most comparisons.
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Two-factor analysis of variance was used on 33 pre-test
scores to determine the presence of pretreatment differences, and
on 33 gain scores obtained a fte r 2nd grade, in order to determine
a treatment e ffe c t in the presence o f pretreatment differences.
Each factor contained two levels:

Factor 1, Level 1 were students

taught by 1st grade teacher A; Factor 1, Level 2 were students
taught by 1st grade teacher B; Factor 2's levels specified the
experimental and control groups.

Because pretreatment differences

(in results obtained by 1st grade teachers) were discovered, a ll
scores were s im ila rly partitioned when describing and when testing
fo r educationally important differences.
Using descriptive s ta tis tic s and testing fo r educationally
important differences in gain scores, i t was possible to compare
the gains of 4th graders who had received 0, 1, 2 or 3 years of
precision teaching.

An educationally important difference was

considered to be one-fourth of a standard deviation fo r the grade
in question.
his book:

This c rite rio n is recommended by Becker (1976) in

Evaluation of In stru ctio n , and was one of the c rite rio n

used fo r significance in the National Evaluation of Project
Follow-Through.
Values of the Independent Variables
Varies from 0 to 3 years, depending on the number of years a
student was taught by a teacher particip atin g in the Project.
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Values of Dependent Variable
Expressed in Growth Scale Values, standard scores that remain
consistent in meaning, across grade levels and te s t forms.

Using

Growth Scale Values permits the computation of gain scores.
Sequence of these Values
Eight combinations of years and grades taught by Project
teachers were evaluated.
C riterion fo r Changing the Independent Variable
Students were not assigned to classrooms from one year to the
next in any systematic way.

Students who did not work well

together were inform ally assigned to separate classrooms the
succeeding year.
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RESULTS
Data are reported fo r a ll subjects in terms of Growth Scale
Values which, as stated e a r lie r , are expanded standard scores.
Pre-scores were obtained a fte r the f i r s t grade, post-scores were
obtained a fte r the fourth grade.
In order to determine the existence of pretreatment differences,
the control group and the treatment groups were each partitioned
according to the f i r s t grade teacher.

Neither f i r s t grade was

given the independent variable in this study.

F irs t grade teacher

A's students obtained a mean Growth Scale Value of 166, students
in teacher B's f i r s t grade had a mean Growth Scale Value of 133.88.
The two factor-snalysis of variance indicates that the difference
in these pretreatment means was s ig n ific a n t a t the 0.18 lev el.
There was no s ig n ifican t pretreatment difference between what would
la te r be treatment and non-treatment groups, which supports the
contention that assignment to treatment was non-systematic.
Based on these re s u lts , Factor 1 consisted of non-homogeneous
le v e ls , while levels of Factor 2 were fo r practical purposes
homogeneous.

Therefore, although using one-way analysis of

variance on levels of Factor 2 could be somewhat ju s tif ie d , this
would s t i l l not control fo r possible pretreatment differences
according to 1st grade teachers.

In an attempt to control fo r th is ,

treatment and control groups were partitioned by 1st grade teachers,
but no pattern is evident in the results.
17
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There was a sig n ifican t difference (.007 le v e l) in gains
achieved at the end of 2nd grade by students from the two f i r s t
grade classes.

Gains attributed to Factor 1, f i r s t grade teacher,

were separated from those attributed to Factor 2, the independent
variable.

Teacher B's students achieved greater gains, so that

by the end of second grade, post-test scores showed no sig n ifican t
differences in the performances of the original f i r s t grade
classes.

An alternate explanation for gains attributed to Factor

1, Level 2, is a regression of low scores towards the mean
(Campbell, Stanley, pp. 10-12).

That this gain is actually a

regression a r tifa c t must be considered when assignment is not
random.

Gains made by students in the Project 2nd grade were

s ig n ific a n tly higher (.007 lev el) than those made by the nonProject 2nd grade.

Regression probably need not be considered here

as neither pretreatment group mean was s ig n ific a n tly lower than
the other.
In order to determine the presence of educationally important
differences among 4th graders who had received varying amounts of
Precision Teaching, the mean gains of the p articu lar treatment and
control groups in question were subtracted, the lower from the
higher, and that sum divided by 62.38.

The divisor is the standard

deviation from the composite fourth grade Growth Scale Value, blue
le v e l, form E.

I f the divident equalled .25 or more, the difference

in gains is educationally important, using a c r ite r ia of onequarter standard deviation.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

19
Only educationally important results were reported, blank
ce lls in Tables 2 through 10 represent non-significant differences
between comparison groups.
A plus (+) indicates th at the group with more years of
Precision Teaching had higher gains than the comparison group.
A minus ( - ) indicates that the group with less Precision
Teaching achieves greater gains than the comparison group.

(See

Appendix fo r actual numbers representing educationally important
differences.

For example, 1. represents one standard deviation,

and .25 equals one-quarter standard d eviatio n .)
The p o s s ib ility of regression toward the mean must be considered
in every comparison where sizable differences in p re-test scores
e x is t.

The true amount of gain is in question, and the p o s s ib ility

of regression could only be ruled out by random assignment to
treatment groups.
When comparing groups with 1, 2, or 3 years in Project class
rooms with the two groups whose teachers never participated in
the P roject, students from Project classes gained more in
seventeen out of nineteen comparisons.

In both cases where the

non-Project groups made greater gains, the A child who received
Precision Teaching in the 4th grade only was the subject fo r
compari son.
In a ll fiv e comparisons of students with 2 or 3 years of
Precision Teaching versus students from 1st grade A who received
Precision Teaching in 2nd grade only, the students with more
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Table 1
Test Scores Expressed in Growth Scale Values
Values of the Independent Variable
0

2nd
gr.

3rd
gr.

4th
gr.

2nd &
3rd grs.

3rd &
4th grs.

2nd &
2, 3, &
4th grs. 4th grs.

.t Grade Teacher

A

X Pre

176.6

175.5

i 85

171

181

67

J Post

264.6

264.5

283

229

270

183

88.

89.

98.

58.

89.

5

2

1

1

1

1

5

35

161

142

56

128

154

133

217

294

292.5

260

269

280

286

182

133

150.5

204

141

126

153

2

2

1

2

3

1

Gain
n

B

X Pre

149.5

X Post

231

Gain
n

81.5
2

2

116.

173.6
269
95.4

ro

o
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Table 2
Educationally Important Differences Between Control Group A and 1, 2 or 3 years o f Precision Teaching
Values of the Independent Variable
0
1st Grade
Teacher A
1st Grade
Teacher B

2nd gr.

3rd. qr.

XX

4th. gr.

2nd and
3rd. qrs

3rd and
4th grs.

2nd and
4th grs.

X

.

+

+

2, 3, &
4th qrs.

+

+

Table 3
Educationally Important Differences Between Control Group B and 1 , 2

+

+

+

or 3 years of Precision Teaching

1st Grade
Teacher A
1st Grade
Teacher B
Table 4
Educationally Important Differences Between Precision Teaching 2nd Grade A and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B

ro
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Table 5
Educationally Important Differences Between Precision Teaching 2nd Grade B and 2 or 3 years of P. T.
Values of the Independent Variable
0

2nd gr.

3rd gr.

4th gr.

2nd and
3rd qrs.

3rd and
4th grs.

3rd and
4th grs.

2, 3, &
4th grs

1st Grade
Teacher A
1st Grade
Teacher B
Table 6
Educationally Important Differences Between Precision Teaching 3rd Grade A and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B
Table 7
Educationally Important Differences Between Precision Teaching 3rd Grade B and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B

ro
ro
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Table 8
Educationally Important Differences Between Precision Teaching 4th Grade A and 2 or 3 years P. T.
Values of the Independent Variable
0

2nd gr.

3rd gr.

4th gr.

2nd and 3rd and
3rd grs. 4th grs.

3rd and
4th grs.

2, 3, &
4th grs

1st Grade
Teacher A
1st Grade
Teacher B
Table 9
Educationally Important Differences Between Precision Teaching 4th Grade B and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B
Table 10
Educationally Important Differences Between 3 Years of Precision Teaching and 0, 1 and 2 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B

+

+

+

+

.

+

+

+

+

+

X

+

ro

co

exposure to Project teachers gained more.
Students from 1st grade B, whose 2nd grade teacher only,
participated in the Project, gained more than three groups of
students who received 2 years of Precision Teaching, and more
than 1 child who received 3 years of Precision Teaching.

The

children from 1st grade A, whose teachers fo r 2nd and 4th grade
were Project teachers, did gain more however.
Groups from both f i r s t grades who had a Project teacher in
3rd grade only, gained more than those coming from f i r s t grade
A, who had Precision Teaching in 2nd and 3rd grade.

The group

from 1st grade teacher B who had a Project teacher in 3rd grade
only, also gained more than the group from 1st grade A with
Precision Teaching in the 3rd and 4th grade.

Of the eight

remaining groups receiving 2 or 3 years of Precision Teaching
instead of in 3rd grade only, a ll eight made greater gains.
A ll eight comparisons using both 1st grades A and B, who
received Precision Teaching fo r 2 or 3 years, gained more than
the students from 1st grade A who received Precision Teaching in
the 4th grade only.
In four comparisons using 1st grade B, who received Precision
Teaching in the 4th grade made greater gains than those who had
received Precision Teaching fo r two years.

Only students from

1st grade B who received Precision Teaching in 4th grade only.
The single student that received three years of Precision
Teaching gained more than 10 out of 12 groups with 0, 1 and 2

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

25
years of Precision Teaching.

The student gained less than the

groups from 1st grade B who received Precision Teaching in 2nd
or 4th grade respectively.
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DISCUSSION
The central goal of th is research was to determine the
comparative effects of Precision Teaching and tra d itio n a l teaching
on the academic gains made by elementary level students.

The

results show f a ir ly consistently that the more Precision Teaching
students receive, the greater th e ir academic gains.
This was true in seventeen out of nineteen comparisons
between students receiving no Precision Teacning versus those
receiving one, two or three years of Precision Teaching versus
those receiving one, two or three years of precision Teaching.
However, in 16 of those 19 comparisons, the experimental groups
began with lower pre-test scores, making regression towards the
mean a possible explanation fo r the greater gains of the
experimental group.
In seven out of nine comparisons between those who received
Precision Teaching in one grade, and those who never had a Project
teacher, students having had Precision Teaching made greater gains.
Those who came from f i r s t grade teacher A and had

a Project

teacher in fourth grade only, did not make greater gains than
two of the groups who received no Precision Teaching.

In six of

those nine comparisons, the p o s s ib ility of regression is present.
In twenty-three of the twenty-eight comparisons between
students having one Project teacher versus those having two Project
teachers, the students receiving more Precision Teaching gained
26
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more.

Again, the p o ssib ility of regression exists in 21 of the

28 comparisons.
In fiv e of fiv e comparisons between f i r s t grade A recipients
of Precision Teaching in second grade only, and those receiving
two years or more, the la tte r made greater gains.
The overall results favor the Precision Teaching Project,
but regression towards the mean must be considered as an alternate
explanation fo r these results.

However, the v a ria b ility in

a) the amount of e ffo r t expended by individual Project teachers,
b) th e ir p rio r experience in the Project, c) the Project area on
which they worked, and d) the carryover of Project ideas to nonProject teachers are a ll undoubtedly factors contributing to the
inconsistencies found.
A case in point regarding a, b, and c above, the fourth grade
fo r the 1976-77 year was taught by two d iffe re n t Project teachers,
both new to the Project.

The f i r s t semester teacher worked on

classroom management, the second semester teacher concentrated on
self-paced learning of basic s k ills .

The la t t e r subject area

would lik e ly have greater impact on achievement test scores.
Interaction between Project and non-Project teachers often
resulted in non-Project teachers adopting ideas and methods used
by the Project teachers.
The inevitable weakness of this type of study is the nonrandom selection of Project teachers.

Due to the optional nature

of particip atio n i t is possible that teachers who jo in , and
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especially those that particip ate fo r more than one year, are
i n i t i a l l y more enthusiastic, innovative teachers.

Yet some teachers

may jo in the Project because they are having trouble teaching and
managing th e ir class.

On the other hand, some teachers may have

joined to earn the monetary incentives available during the Project's
f i r s t three years.

S t ill other teachers may be receptive but

prefer not to commit th e ir time and energy to the Project tasks
over an extended period of time.
The small sizes of the comparison groups can also be a strong
point of the research.

In many cases we have the advantage of

comparing the gains of two individuals.

Sometimes a problem with

very small samples is the d iffic u lty involved in matching pairs
of individuals fo r the purpose of comparison.

However, the uni

formity of the community in which the Project was implemented
reduces the likelihood of sig n ifican t educational environmental
differences between the subjects.
The findings of the present study are supported by previous
evaluations of the Project, done by an independent evaluator in
1974, 1975 and 1976.

(Chapman, 1976).

These evaluations also used the results of annual SRA testing
to compare the gains of Project students to the d is tr ic t gain.
The d is tr ic t gain included the Project Students and a ll others at
grade le v e l.

As that author stated, the d is tr ic t gains were

based on group averages without matching pre- and post-tests for
each student as was done fo r the Project students.

The gains were

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

29

roughly comparable, but the d is tr ic t gains were not as precise.
In a ll eight comparisons made in 1976, the Project students
made greater gains.

As some subject areas are not included in

the SRA te sts , i t was not possible to compare gains of Proejct and
non-Project students.

The gains of these Project students were

measured by objective-referenced pre- and po st-tests, constructed
by the teachers as part of the Project a c tiv itie s .

Sixteen Pro

je c t teachers contracted fo r incentive payments based on greater
than expected student gains, as measured by SRA te s tin g , objectivereferenced te s tin g , or both.
pay in 1976.
payments.

Fourteen teachers earned incentive

In 1974, ten of th irteen Project teachers received

Nine of thirteen Project teachers earned incentive pay

in 1975, when a higher gain c rite rio n was set.
Because of the longitudinal nature of the present research,
i t is necessary to rely on the previous evaluation to determine
the degree of Project-emphasized s k ills demonstrated by the
teachers.

That evaluator reported th at interviews and teacher

materials observed indicated that a ll of the teachers acquired
and used the instructional techniques that the Project teaches.
The current evaluator spent the fin a l year included in the
study o n -s ite , as a resource person to three teachers.

Although

there was considerable variation in the e ffo r t expended by each
teacher, each teacher adopted some o f the behaviors stressed by
the Project.

In the evaluator's subjective judgement, each

teacher exhibited positive changes in her teaching s ty le , especially
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in the area of positive reinforcement of desirable student
behaviors.
The two most common ways of teaching teachers new teaching
and learning principles are to conduct on-site training workshops
and inservices, or to teach them the material through a continuing
education university course.

Precision Teaching combines and adds

to these two approaches a th ird procedure.

In order to success

f u lly implement the procedures and principles learned in class,
teachers may need assistance, ty p ic a lly not available with
university coursework.

In addition, the teacher who is working

f u ll time and taking a night class frequently sets up a situation
in which minimal behavior is emitted.

They read the books, lis te n

to lectures, take quizzes, and may have l i t t l e energy to apply
what they are learning to th e ir own teaching.

On the other hand,

most inservices require l i t t l e p a rticip atio n and provide no review
fo r what is taught.

In the Project, most "lectures" are one to

one, d ire c tly related to th e ir classrooms, frequent, and short.
During contact with resource people, teachers also have the
opportunity to ask questions and receive feedback on th e ir in class e ffo rts .

This helps ensure success and continued use of

what is learned.
In the evaluation of Project Follow-Through, Nero Associates
found that active demonstrations in the setting where new procedures
were to be implemented was most e ffe c tiv e .

Training was enhanced

by u tiliz in g observation instruments and feedback, an area that
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has not been explored by the Project.

Project resource personnel

and trainers fo r Follow-Through programs function in a consultant
ro le , v is itin g classrooms, giving feedback, assisting with the
day-to-day problems of teaching, demonstrating techniques of the
programs approach.
In the implementation of Follow-Through, teacher trainers
were hired by the local d is tr ic ts .

The trainers were selected

from the teaching s ta ff to tra in six to ten teachers.

Trainers

in such positions have the advantage of being accessible, and an
"inside" advocate fo r the program approach.

The position of

resource personnel fo r the Project differed from that of FollowThrough tra in e rs , but since resource persons arranged to meet with
teachers at the teachers convenience, acces sib ility was ensured.
Likewise, the need fo r an "inside" advocate is unnecessary when
the teachers p articip ate v o lu n ta rily , and don't feel outside
pressure.

And, most of the teachers remain in the Project even

a fte r receiving college cred it fo r the f i r s t year of pa rticip atio n ,
becoming inside advocates themselves.
success of

Another reason fo r the

Schoolcraft is the two way dialogue between university

people and school s t a ff.

Student school psychologists and the

teachers are able to validate in the applied
learn form ally.

setting what they

This allows school psychologists to develop

confidence in the recommendations they make.
Many theses have been generated and conducted at the Project
s ite .

Teachers and school psychology students have an opportunity
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to co llect data on many aspects o f instruction and to draw
conclusions about the effectiveness of a treatment with th e ir
specific population.
In summary, the Precision Teaching Project has benefited
elementary school students, teachers and graduate psychology
students.

The fact th at four evaluations including the present

one, have a ll found positive re s u lts , supports this conclusion.
Of course, the methodology necessary to a fte r-th e -fa c t evaluation
lim its the g en eralizeab ility of the resu lts.

"Quasi-experiments,

and any s ta tis tic a l computations we may make with th e ir resu lts,
have no rigorous pro b ab ilistic basis" (Anderson, 1976, pg. 3 ).
On the other hand, th is is the only evidence we have thus f a r , and
i t is better to make use of what information we do have than to
ignore i t as "non-empirical11 and to make policy decisions based on
no data whatsoever.
I f the Precision Teaching Project was implemented in other
s ite s , with sim ilar resu lts, we would possess the cross-validation
th at the Follow-Through evaluation model and th at Direct Instruc
tion achieved.

Future research along these lines would need to

carefu lly control such variables as a) random assignment to tr e a t
ment group, b) amount of teaching experience, c) the Project
subject area worked on, d) carry-over to non-participating teachers,
and e) the selection e ffe c t that the optinal nature of participation
creates.

I t may be possible to control fo r e, by randomly

selecting one-half o f the teachers wishing to particip ate and
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including the remaining teachers in the study as a control group.
In this way, the control teachers would presumably possess the
same "volunteer" q u ality that the Project teachers have.
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Table 2
Educationally Important Differences Between Control Group A and 1, 2 or 3 years of Precision Teaching

2nd gr.
1st Grade
Teacher A
1st Grade
Teacher B

values of the Independent Variable
2nd and
3rd and
3rd gr.
.48 cr2

X

1.5

0—2

.72

cr-2 + l

cr2

.45 c r2
+
+
1.86 o~2 .85 cr2

2nd and

2, 3, &
4th qrs.

.
+
.61

1.04 o-2

Table 3
Educationally Important Differences Between Control Group B and 1, 2 or 3 years of Precision Teaching
1st Grade
Teacher A
1st Grade
Teacher B

.26 a -2
+
o +
2
1.6 cr
.83 O-

+

.38 cr2
1.1 o -2

1.96 cr2

+

.55 or*
.99 or

o
X

2

.71 cr2

1.39 o-2

Table 4
Educationally Important Differences Between Precision Teaching 2nd Grade A and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B

1.6 cr2
1.25 (T2

.83 cr2

+

2
.59 or”

X
1.03 o -2

CO

^4

Values of the Independent Variable
0

2nd gr.

3rd. gr.

2nd and 3rd and
3rd grs. 4th grs.

4th gr.

3rd and
4th grs.

2, 3, &
4th grs.

1st Grade
Teacher A
1st Grade
Teacher B

CO

+

p

1.55 cr*

.69 (T 2

x

+

.45 o -

2

+

.29 o -2

00
00

1st Grade
Teacher A
1st Grade
Teacher B

+

Table 6
Educationally Important Differences Between Precision Teaching 3rd Grade A and 2 or 3 years of P. T.
ro
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Table 5
Educationally Important Differences Between Precision Teaching 2nd Grade B and 2 or 3 years of P. T.

Table 7
Educationally Important Differences Between Precision Teaching 3rd Grade B and 2 or 3 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B

CO

00

Values of the Independent Variable
0

2nd gr.

3rd gr.

4th gr.

1st Grade
Teacher A
1st Grade
Teacher B

2nd and
3rd grs.

3rd and
4th grs.

3rd and
4th grs.

.5r o—2

.93 <r*

.60 o-2

X

2.34 c r2

1.33 cr-2

1.1 cr 2

1.52 o—

2, 3, &
4th qrs.

2

1

Table 9
Educationally Important Differences Between Precision Teaching 4th Grade B and 2 or 3 years o f P. T.
00

1st Grade
Teacher A
1st Grade
Teacher B

VO
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Table 8
Educationally Important Differences Between Precision Teaching 4th Grade A and 2 or 3 years P. T.

+

"

.55 o-2

J-

.86 o

.88 a-2
.39 o-2

Table 10
Educationally Important Differences Between 3 Years of Precision Teaching and 0, 1 and 2 years of P. T.
1st Grade
Teacher A
1st Grade
Teacher B
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+

2
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