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Foretold

A mandated concern of all those 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. The 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 self-instructional program entitled 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.
After havinc completed a preliminary set of materials, Dr. Okey proceeded to evaluate them not
only in terns 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. I believe it will prow.. to be helpful for many developers interested in evaluating their
training materials.

L. 'D. Brown, Editor



Designs for the Evaluation of
Teacher Training Materials

James Okey and Jerome L. Ciesla

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, a 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 he given.

Thus, while the paper describes a particular set of training materials

and methods for measuring their effectiveness, 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.

Dialuation Questions

There are three crucial questions a developer or evaluator of

teacher training materials needs to ask:

1. Do teachers attain skills which the materials are designed to teach?

To answer this question requires measurement of whether a training

program is effective in producing stated performance 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 learn to construct divergent questions, a posttest would be given

to a teacher following study of the package to assess achievement of

this skill. If 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



program produces the outcomes specified for it. Other aspects of inter-

nal or intrinsic evaluation could be used by a developer or evaluator,

but these shall not be considered here.

Z. 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 classroom directly or vicariously 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 (Scriven, 1967). For example, if

teachers learn to construct diagnostic tests by studying training ma-

teriels, a payoff evaluation might determine whether use of this skill

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 questions 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



latter question is that little attention leas been given to the relation-

ships between teaching skills and student achievement (cf. Rosenshine

and Furst, 1971) and to the means of obtaining evidence 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,

methods of scheduling treatments and measurements, and suggestions for

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 and

are recommended for use when possible.

Despite their acknowledged superiority for gathering data to answer

questions, the three recommended designs of Campbell 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-

taining reliable answers to questions, is often not practical because:

a, few subjects (teachers) 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 serving

as members of untreated control groups.

c. ethical questions arise regarding the use of control groups

or placebo treatments.

Payoff evaluation studies, by definition, must be done with teach-
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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 1e 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 differenpe 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 evaluation studies while avoiding the problem of setting up

separate groups of teachers for comparison purposes. The three designs

are singled out to illustrate alternative procedures for evaluating the

effects of training in a classroom setting. The training package used

in the studies will be described briefly and will be followed by a des-

cription of each design and the sample data collected when using it.

The Training Materials

A self-instructional program called Teaching for Mastery (Okey and
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Ciesla, 1972) designed to train teachers to implement Bloom's mastery

learning strategy (1966) 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

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 the 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 on -course objectives at frequent

intervals, and then to direct students to remedial work as needed.

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 Rijm

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

lows:

01 X 0 0b
6

The diagram shows a time sequence of events from 01 on the left to

0
8

on the tight. Measurements or observations (0 02, etc.) are made

at intervals and then a treatment (X) is introduced. Following the treat-

ment, measurements (05, 06, etc.) are continued. This design has been



used tc measure such things as attitude changes both preceeding and fol-

iowing 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 suited 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 everal observations before and after

a treatment allows an evaluator to interpret results more confidently

because transient or spurious effects are more apparent.

Figure 1 shows data gathered by a first grade teacher using 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 and...the last three after doing so. Thus, the graph shows

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

Successive Unit

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 mat,arial. Other criteria could, of course, be used such

as an 80% 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 given, 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 the treatment. 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

three observations were made both before and after the treatment, the

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, pre-treatment n of 60 (3 X 20)
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and a post-treatment 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, Percentage of students
scoring 90% or higher
on successive tests

Mean

Pre-

treatment 60 40 75 57

Post-

treatment 69 83 78 87

57.3

82.7
4.6*

.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 certain 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.

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.
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Equivalent Time-Samples Design

The Equivalent Time-Samples Design is diagrammed by Campbell and

Stanley (1963) as follows:,

X 0 X 0 X 0- X 0
-1 -0 1 '0-

A time sequence of events is shown starting with treatment Xi 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 (X1) and then withheld (X0), 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 observe-

tion (0) is made of the 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

then alternately be used and not used in successive encounters with stu-

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-

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 not used, student achievement should be

down. Of course, a reverse situation would be expected if the teaching

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 class. During the four units, each approxi-

mately two weeks in length, teacher alternately used and did not use

the skills studied in the lepAiing for Mastery training materials.

70

65

Percentage of
students scoring 60

80% or higher
on unit tests 55

50

A Skills used

*Skills not used

1 2

Successive Un

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

4

Results obtained with the on and off treatment confirmed expecte-

tions. When the teacher used skills learned in the training program,

student achievement was up; when skills were not used, student achieve-

ment fell. Table 2 shows the results of a test for 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 ;9 is used, a z value of 1.23 (p ( .09) is obtained.
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Table 2

Comparison of Achievement in ad Equivalent
Time-Samples Design

Treatment n Percentage of students Mean
Condition scoring 80% or higher Percentage

on successive tests

Skills used 58

Skills not
used 58

* p < .001

62

48

66

48

64

z

3.4*

Posttest-Only Control Emapesign

The Posttest-Only Control Group Design is diagrammed by Campbell

and Stanley (1963) as follows:

R X

This design is an excellent one to use when testing the effective-

ness of teaching skills except for the difficulty of withholding an 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 treatments 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 the effectiveness of these skills, the teacher divides

a class, using the randomization procedure, into two groups. For a short

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



12

groups using the learned skills and teaches the other group without using

them. Both groups of tudents pursue the same objectives and 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 avoiding other sources of contamination

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

cessive days) are necessary.

Table 3 shows data obtained by a third grade teacher using the Post-

test -Only Control Group Design with 26 students during a two week unit

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

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

tives at the end of the unit.

Table 3

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

Group SD

Mastery skills
not used

Mastery skills
used

13 10.2 3.20

13 12.8 3.26

2.0*

(.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 variety 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 teacher behavior 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 not better than

others that might be used. An investigator or developer of training ma-

terials should select the design that is possible to use under the cir-

cumstances that exist. For example, a time series design, because it is

a single group design, is probably 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.

Whenever investigations 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

sophisticated in statistical analysis) are likely to be more interestee.
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in descriptive data (of the type shown in the graphs in the previous

pages) than in an analysis of variance table or the results of a a or

t test. Persons who have a background in statistics will be likely to

require different results to be convinced of the power of a treatment.

One can see that both descriptive and inferential statistics play a

role in communicating the results of an investigation to potential 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 that the teacher obtained in the Equivalent Time

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. Although this is fairly dramatic when presented graphically,

the results are not significantly different when a .05 level of signi-

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

may lead one to the conclusion that there was no significant treatment

effect, while a descriptive display of the data leads one to conclude

the opposite.

Additional analytic power could have been achieved in these studies

by selecting appropriate classification variables and blocking on these

for precision of analysis. For example, one could have obtained IQ scores,

motivation scores, or creativity scores from students, and then blocked

accordingly. Not only would this have given more power to the analysis,

but it would have allowed identification of interactions among different

sub-groups on classification variables with certain treatments. One

might find, for example, that high achievement-oriented students do best,

under mastery conditions Qr that certain IQ groups are differentially
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affected by use of certain teaching skills. In other words, certain apti-

tude - treatment interactions could be identified by selecting 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 minimal contact with the

teachers when they were in their classrooms. In fact, no visits were made

to any classrooms. The only intervention by the investigators was to tell

the teachers what data to gather, what time intervals tv use, and what de-

sign to follow. The teachers collected all data and instituted alltrea

merits. 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 package. 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

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 21 are

reported in this paper. Quite obviously some of the more successful ones.

are reported. Statistically significant results were obtained by teach-.

ere using each of the three designs although outcomes varied; some teach-

ers were able to cause highly significant changes in student performance

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 after receiving a limited amount of instruc-

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

to revise the Teaching for Master/ training package.

A final comment should be made about the rigor of the studies re-

ported here, the analysis of data obtained from them, and the confidence

one can place in the results. Certainly the results obtained in any of

the studies fall short of a full scale validation of the training program.

Little control was maintained 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 fr-eedo n 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 more conservative analysis is

also reported. As Cuba (1969) has noted, evaluation studies in a field

setting almost invariably 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 laboratory 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.

Some of the considerations when selecting appropriate research and evalu-

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

are also considered.
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