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Forenoird

A mandated concern of all ihose individuals engaged in the production of protocol and
training materials is that of evaluation. The specific objective of all the protocol and training ma-
terials projects is to produce materials which have been tested and revised until it can be demon-
strated that the materials are effective. Unfortunately, not all of us are sophisticated in the
concepts and strategies of evaluation although we may know, or are coming to know, much about
the strategies by which materials are developed. Tke authors of this article have both kinds of
skills and are exceptionally well suited therefore to speak to the specific problems of evaluation
of the particular kinds of materials which concern the National Center for the Development of
Training Materials in Teacher Education :

The senior author, Dr. Okey, was one of the original project directors at Indiana University
with whom the National Center contracted to produce a set of training materials. His project
consisted of a seli-instructional program entitted TEACHING FOR MASTERY and is based upon
Bloom's well-known formulation, The materials focus on the acquisition of skills in the prepara-
tion and use of diagnostic examinations which provide information for student remedial work,
Aiter having completed a preliminary set of materials, Dr. Okey proceeded to evaluate them not
only in terins of the immediate effect on the learner but also in terms of the effects on the
students of the learners. The end product is a validated set of materials. In addition, however,
there is a by-product in the form of an evaluation procedure which may provide a prototypical
model for evaluation of other such projects. The subject of the article of course is the evaluation
model. | believe it will prove to be helpful for many developers interested in evaluating their
training materials. -

L. D. Brown, Editor
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Designs for the Evaluation of
Teacher Training Materials

James R. Okey and Jerome L. Ciecla

Indiana University

The intention in this paper will be to describe methods to assess
the impact on students of a teacher using skills learned in a training
program. To accomplish this, & program designed to train teachers in
a particular set cf classroom skills will be described. Then, designs
used to assess the effect of teachers using these skills will be given.
Thus, while the paper describes a particular set of training materials

and methods for measuring their effect veness, the intention is to il-

[

lustrate evaluation designs that have wide application for assessing
the effects of using teaching skills in terms of student outcomes.

Evaluation Questions

There are three cruci§1 questions a developer or evaluator of
teacher trainiryz materials needs to ask:
1. Do texzchers attain skills which the muterials are designed to teach?
To answer this qgéstian requires measurement of whether a training
program is effective in producing stated pérforiaﬁce outcomes. This
amounts to an internal or intrinsic evaluation (Scriven, 1967) of the

training package. For example, if an objective of a training package

is to learu to comstruct divergent questions, a posttest would be given

to a teacher following study of the package to assess achievement of
this skill. TIf an objective is to learn to construct evaluation items
for given objectives, a test administered to anyone studying the pack-

age would indicate whether or not this skill was acquired. In either

event, the important question for the developer is whether the training
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program produces the outcomes specified for it. Other aspects of inter-
nal or intrinsic evaluation could be Qsed by a developer or evaluator,
but these shall not be éansidered here.
2. Do teachers use skills from the training materials in their class-
rooms?

This evaluation is commonly performed with observation schedules
or rating forms (e.g., see Amidon and Hough, 1967). Observers enter
the clagsroom directly or vicaviously to record what a teacher does.
Amount of teacher talk, frequency of verbal praise, or the type and

number of questions asked may be recorded, depending on whatever skills

were included in the training program being evaluated.
3. Does the use of skills by teachers have any effect on student learn-
ing?

This question concerns not the training package itself, but the
"payoff" for using the skills in it {Seriven, 1967). For example, if

teachers learn to construct diagnestic tests by studying training ma-

increased student achievement. If teachers learned to use praise to
reward classroom participation, the effect of use of praise by teachers
on student attitude could be measured. The emphasis in each case is

not on acquisition of a skill, but on the effects of using it.

Each of the three questionc posed above is important. A thorough

.evaluation of a training program will attend to each one. The intention

in this paper, however, is to focus on designs to aid in answering the
third question, whether the use of certain skills by teachers has any

payoff in altered student achievement. The reason for focusing on the
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latter question is that little attention has been given to the relation-
ships between teaching skills and student achievement (cf. Rosenshine
and Furst, 1971) and to the means of obtaining evidénce of these rela-
tionships.

Selecting Evaluation Designs

Campbell and Stanley (1963) describe an extensive set of designs
for research and evaluation studies. For each design included in their
work, they discuss threats to validity, procedures for organizing groups,
analyzing data. Among the sixteen designs they describe, three are iden-
tified as true experimental designs (Pretest-Posttest Control Group De-
sign, Solomon Four-Group Design, Posttest-Only Control Group Design) énd
are recommended for use when possible.

Despite their acknowledged superiority for gathering data to answer
questions, the three recommended designs of Cémpbéll and Stanley are fre-
quently difficult to use because each of the designs specifies one or
more control groups. Use of control groups, however beneficial for ob-
téining reliable answers to questions, is often not practical because:

a. few subje&tév(teaéhers) may be available and dividing a

small population reduces the number of subjects for mea-
suring treatment effects.

b. subjects (teachers) resent placebo treatments or serviﬁg

as members of untreated control groups.

c. ethical questions arise regarding the use of control groups

or placeﬁg treatments.

Payoff evaluation studies, by definition, must be done with teach-




ers who have students. To find teachers with students, a developer or

evaluator may go directly to schools to locate volunteers or work through

in-service classes. These employed teachers may te enticed into trying
new materials or techniques when tiey see an advantage to themselves in
doing so. However, it is difficult to convince teachers with a heavy
work load and numerous problems for which they desire help that they
should participate in a study as a member of a control group.

When it is impossible to use the recommended designs the next best
procedure can be tried--in this case, using what Campbell and Stanley
call "quasi-experimental' designs. The differenge between these and
true experimental designs lies in the degree to which the experimenter
has control over arranging treatments, selecting subjects, scheduling
observations, and other events which occur during an experiment. Sev-
eral of Campbell and Stanley's quasi-experimental designs are one-group
designs in which the same teachers act as both experimental and control
teachers; yet the designs allow a comparison of the effects of using and
not using selected teaching skills.

In the remainder of this paper three designs taken from Campbell
and Stanley (1963) will be used to demonstrate how data can be gathered
for payoff evaluacion studies while avoiding the problem of setting up
separate groups of teachers for comparison purposes. The three designs
are singled out to illustféte alternative procedures for evaluating the
effects of training in a classroom setting. The training package used
in ﬁha studies will be described briefly énd will be followed by a des-
cription of each design and the sample data collected when using it.

The Training Materials

(Okey and

A self-instructional program called Teaching for Mas



Ciesla, 1972) designed to train teachers to implement Bloom's mastery
learning strategy (1968) was developed. The materials, which require
about five hours to complete, consist of tape=-slide and paper and pen-
cil exercises. Frequent opportunities for practice and feedback are
included and self-tests with answers are available for each of the six
sections into which the program is divided. A total of 22 outcomes are
stated in the program that range from sequencing objectives, to con-
structing diagnostic tests, to selecting alternative instruction for
unsuccessful students.

The overall goal of tﬂe training program is to teach teachers to
implement a five step plan for increasing the achievement of their stu-
dents. The major skills required to do this are learning to prepare
and administer diagnostic examinations QD{EDUESE objectives at frequent
intervals, and then to direct students to remedial work as négdedg

The Teaching for Mastery program was studied by all members of an

in-service class of 21 elementary school teachers about mid-way through
a 15 week term. Portions of two class periods were devoted to indepen-
dent study of the program with the remainder done outside of class.

Time Series Design

Campbell and Stanley (1963) diagram the Time Series Design as fol-

lows:

The diagram shows a time sequence of events from Dl on the left to
OS on the right. Measurements or observations (Dl, 02, ete.) are made
‘at intervals and then a treatment (X) is introduced. Following the treat-

ment, measurements (053 DE’ etc,)-aré continued. This design has been

A T b b et o e e e 5 i



used tc measure such things as attitude changes both preceeding and fol-
lowing an event such as showing a motion picture on race relations. An-
other use might be to examine the number of students that leave school
before and after setting up a dropout-prevention program.

The Time Series Design is well suitéé to evaluating the effects of
teachers studying and using skills from a training package when a two
group design is impossible. Multiple measurements before studying the
package allow pre-treatment or baseline behavior to be established. Re-
peated measures after studying the package allow both immediate and long
term effects to be measured. Using several observations before and after
a treatment allows an evaluator to interpret results more confidently
becaise transient or Spuri@us effects are more apparent.

Figure 1 shows data gathered by a first grade teacher 1ng a Time ;

‘Series Design with a class of 24 students. The plotted points represent
the percentage of .children in the class scoring 90% and higher on summa-
tive tests in mathematics given at approximately two week intervals. The

first three observations were made prior to studying the Teaching for

!

Mastery materials an&\thé last Ehree after doing so. Thus, the graph shows

= 'mrf

achievement results for about 12 weeks of instruction.

100 _
Percentage of 90
students 80 Teacher training
scoring 90% 70 . materials studied
or higher on 60 | here

unit tests 50
40

1 2 3 & 5 6
Successive Units

Figure 1. Student performance before and after teacher
training materials are studied.
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The reason for studying the Teaching for Mastery materials was to
have teachers learn to use the skills taught in the package and thereby
increase student achievement. One measure of this achievement is the
number of students scoring at a selected level on tests over the objec=
tives for a unit, In‘this study the teacher used a 90% criterion level;
if students scored 90 or above on a unit test they were said to have
mastered the matérial_ Other criteria could, of course, be used such
as an 807% criterion level or the mean test score for all students.

The problem of analyzing data from a Time Series Design is consi-
derable. If the several observations before and after the treatment
are the same (e.g., repeated administration of the same attitude mea-
sure), problems of comparison are simplified. In this case, however,
the observations are different; six unit tests are gifen, each cover-

ing different objectives. To compare the scores is hazardous because
objectives from one unit may be more difficult than those from another.
In this study the procedure for analyzing data from the Time Ser-
ies Design was to compare the mean percentage of students achieving the
90% criterion before and after tﬁé frgatmeﬁt! These data are given in

Table 1. Correlated proportions should be used for this comparison

since the same class took a series of six tests. This was not done be-

cause only a set of scores for the entire class was available for each

unit, not individual scores for individual pupils on each unit. Because

number of subjects used in calculating the z value is three times the
number of students in the class to account for the three observations

contained in the mean score. That is, a pre-treatment n of 60 (3 X 20)

B 1% e e
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1
and a post-treatmeat n of 69 (3 X 23) was used. The difference between

" the proportions is also significant (z = 1.99, P < .05) when 20 and 23

subjects are used in the calculations.

Table 1

Comparison of Pre- and Post-Treatment Achievement
in a Time Series Design

Measure n Percentage of students Mean z
scoring 90% or higher
on successive tests
Pre- : .
treatment 60 40 75 57 57.3
treatment 69 83 78 87 82,7

* p {001

More sophisticated data analyses than shown here are possible when
using Time Series Designs. In this study the proportion of students
scoring above a Eérsain level on unit tests was selected because this
was the criterion teachers were encouraged to use in the training pro-
gram. Campbell and Stanley (1963) treat the problem of comparison of

observations from Time Series Designs at greater length.

1 The number of students in the class fluctuated during the study. The
average number before the treatment was 20 and after the treatment
was 23,

e,

g B i 1 50 e gt
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Equivalent Time-Sampl

The Equivalent Time-Samples Design is diagrammed by Campbell and
Stanley (1963) as follows:
XIQ XQD XlD- XQD

A time sequence of events islshaWn starting with treatment Xl on
the left and proceeding to the final observation on the right. This
design can be thought of as an "on and off" design. A treatment is in-
troduced (Xl) and then withheld (Xg), then reintroduced and then with-
held again, and so on. In other words, the treatment or experimental
variable is turned on and off. After each use or non-use an observa-
tion (0) is made of thé behavior being examined.

The Equivalent Time-Samples Design can be readily used for assess-
ing the power of skills learned in a teacher training package. Suppose

a teacher learns to use certain questioning skills. These skills can

dents. Students' attitudes or intellectual achievements under each

treatment can serve as dependent variables to assess the effectiveness

of the skills. :
If teaching skills have an effect on student learning and are al- é

ternately turned on and off in successive units, a saw-tooth type of

achievement record should result. When the skills are in effect student:

achievement should be up, when natgused, student achievement should bs«

down. Of course, a reverse situation would be expected if ;ha ;eaching

skills were designed to alter a behavior such as frequency of classroom ?

fights.
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Figure 2 shows the results obtained by a sixth grade teacher using
the Equivalent Time-Samples Design with 29 students during four success-
ive units in a mathematics clags_’ During the four units, each approxi-
mately two weeks in length, the teacher alternately used and did not use

the skills studied in the Teaching for Mastery training materials.

70 |

65 1 A Skills used
Percentage of '
students scoring 60 | 0 Skills not used
80% or higher
on unit tests 55 |

50 |

1 2 3 4

Suecesaive Units

Figure 2. Performance on units during which the
teacher turns skills on and off.

Results obtained with the on and off treatment confirmed expecta-
tions. When the teacher used skiils learned in the training program,
student achievement was up; when skillé were not used, student achiéve—
ment fell, Table 2 shows the results of a test fgr'the significance of
difference in achievement for the two units when the skills were used
and the two for when they were not. A total of 29 students studied
each of the four units., Values of n = 58 were used in the calculation

to reflect the two observations under each treatment condition. When

an n of 29 1s used, a z value of 1.23 (p € .09) 1s obtained.

S, Sl AT 8 % o



Table 2

Comparison of Achievement in ar Equivalent
Time-Samples Design

Treatment n Percentage of students Mean z
Conditien scoring 80% or higher Percentage
' on successive tests

S5kills used 58 62 66 , 64
Skills not 3.4%
used 58 48 48 48

* p g 001

Posttest-Only Control Group Design

The Posttest-Only Control Group Design is diagrammed by Campbell

and Stanley (1963) as follows:

This design is an excellent one to use when testing the effective-
ness of teaching skills except for the difficulty of withholding én ex-
perimental treatment from a group of teachers. A way around the problem
of withholding treatments from teachers, however, is to have teachers
withhold certain tréatmenés from portions of their students for limited
periods of time. For example, a teacher studies a set of training ma-
terials and learns certain skills that are intended to alter student
behavior. To test :he effectiveness of these skills, the teacher divides
a class, using the randomization procedure, into two groups. For a ghort

period of time, perhaps for two or three weeks, he teaches one of these

T b Mt s Dt 10 e st 5090 =000 2t s 1 et o e b i VY Liin b s e i e e et s+ o E L U T
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groups using the learned skills and teaches the other group without using

them. Both groups of students pursue the same objectives

[}

nd are judged
using the same criteria whether a unit test, an observation instrument,
or some other evaluation instrument. Appropriate procedures for isolat-
ing the groups during study (e.g., sending one group to the library while
the other group is taught) and aveoiding other sources of contamination

(e.g., alternating the order in which the two groups are taught on suc-

on fractions. The students were divided at random into two groups and

taught by using and not using the skills from the Teaching for Mastery

proaram. Both groups took the same test over the same set of 20 objec-

tives at the end of the unit.

Table 3

Seores for students taught while the teacher
used and did not use Mastery Teaching Skills

Group n X sD t
Mastery skills '
not used 13 10.2 3.20
2,0%
Mastery skills
used 13 12.8 3.26

* p <:,05




Discussion

The first point to be made is that the designs illustrated in this
paper for measuring the effects of teacher training materials are not
new designs. They have been described at length by a variéty of people
and have been used extensively. They have not, however, been used often
for measuring teacher training effects. As Rosenshine and Furst (1971)
point out, there have not been many studies (they report approximately
50) in which the relationship between téaghér-behavicr and student achieve-
ment is examined. Even among the studies reported, most have been corre-
lational. The studies reported in this paper are experimental and illu=-
strate the use of designs for examining cause and effect relationships
between teaching skills and student achievement.

Another point to be made is that these designs are rot better than

others that might be used. An investigator or developer of training ma- {
terials should select the design that is é@sgible to use under the cir- E
cumstances that exist. For example, a time series design, because it is %
a single group design, is pf@bably less ideal than several of the "two ?
group' designs, but it is not always possible to constitute several treat=- %
ment groups in a study., If the most that the developer has available to %
him is a single group, he has to select some design that will collect the §
maximum data in that situation., . g

Whenever iluvestigations are carried out it is important to keep in %

mind the audience to whom one wishes to speak. Different information :

may be necessary to demonstrate to different groups the effectiveness of |

a treatment. Classroom teachers and principals (who are probably less §
‘ !

gophisticated in statistical analysis) are likely to be more interestec i




in désariptive data (of the type shown in the graphs in the previous
pages) than in an analysis of variance table or the results of a z or

t test. Persons who have a background in statisties will b e likely to
require different results to be econvinced of the power of a treatment.
One can see that both descriptive and inferential statistics play a

role in communicating the rasults of an investigation to poténtial users.,

Perhaps too often we have decided that inferential statistics are

- needed in order to assess the effects of treatments. If you look, how-

ever, at the results th;t the teacher obtained in the Equivalent Tim
Samples study in this paper, you will see a fairly pronounced treatment
effect between the times the teacher was using the skills and the times
she was not. =Althéugh this is fairly dramatic when presented graphically,
the results are not significantly different when a .05 level of sigﬁis

ficance is used with an n of 29 students. Thus, inferential statistics

\I“I‘

may lead one to the conclusion that there was no significant treatment
effect, while a descriptive.éisplay of the data leads one to conclude
the opposite.

Additional analytic power could have beén achieved in these studies
by selecting appropriate classification variables and blocking on these
for precision of analysis. For éxampla,'gna eould have obtained IQ scores,
motivation scores, or creativity scores from students, and then blocked
accordingly. Not énly would this have given more powér to the analysis,
but it would havevaLLOWéd identificatian of interactions among different
sub-groups on classification variables with certain treatments. One
might find, for example, that high achievementéarientad students do best

under mastery conditions or that gertain IQ groups are differ tiaily
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affected.by use of certain teaching skills. In other words, certain apti-
tude-treatment interactions could be identified by éelezting appropriate
classification variables and determining which sub-groups on these vari-
ables interact favorably or unfavorably with certain treatment conditions.

Throughout this study the investigators had miniﬁal contact with the
teachers when they were in their classrooms. In fact, no visité were made
to any classrooms. The only intervention by the investigators ﬁas to tell
the teachers what data to gather, what time intervals to use, and what de-
ments. It should also be pointed out that because of this there was no
check on the teachers' fidelity regarding use of the skills that they
learned in the training pagkaga.' For future studies, observation instru-
ments or rating scales should be developed in the manner of Worthen (1968)
to establish the degree to which the teachers incorporate the strategies
~or use the skills that they learned in the training materials in their
actual classroom work.

Data from only three teachers from the in-service class of Ei are
reported in this paper. Quite obviously some of the more successful ones
are reported. Statistically significant results were obtained by teach-
ers using each of the three designs although outcomes varied; some teach-
ers were able to cause highly significamt changes in student pérformance
and others were not. Most of the teachers in the study, however, (more
than 80%) were able to effect some degree of improved performance with
their students. What the three studies describe, therefore, is what cer=
tain teachers were able to do aftér receiving a 1imited‘améunt of instruc-

tion from a short piece of tfaining material that was in a preliminary
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phase of development. Data obtained from the 21 teachers are being used

to revise the Teaching for Mastery training package.

A final comment éh@uld be made about the rigor of the studies re-
ported here, the analysis of data obtained from them, and the confidence
one aén place in the results. C(Certainly the results obtained in any of
the studies fall short of a full scale validation of the training program.
Little control was maintéinéd over the teachers and no measures were made
of their ability to institute the treatments. Some students of statistics
may quarrel with the data analysis for each of the designs. In particular,
the number of degrees of freedom to use when calculating the z values is
arguable. We have analyzed the data using one set of assumptions and made
a case for doing so. An alternative and mgre'cangérvative analysis isv
also reported. As Guba (1969) has noted, evaluation studies in a field
setting almost invéfiably fail to meet some of the criteria for traditional
research studies. Because this is true for the three studies described,
the confidence in the results falls somewhat short of that obtained from
a iaboratary controlled study, but!is a good deal greater than the confi-

dence one has in an untried instructional program.

Conclusion

Three designs for assessing the effects of studying teacher training
‘materials are given along with data obtained by classroom teachers when

they were used. The teachers had studied a self-instructional training

package designed to teach them to use Bloom's mastery learning strategy. E
Some of the considerations when selecting appropriate research and evalu- E

ation designs are discussed. Problems of analyzing data from the designs

’ .
are also considered.
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