LIBRARY

Michigan State

Unlversity

PLACE IN RETURN BOX
to remove this checkout from your record.
TO AVOID FINES return on or before date due.

DATE DUE

DATE DUE

DATE DUE

nhd 9 %81

188 c/CIRC/DateDue.p85-p.14




DEVELOPMENT
OF AN INSTRUMENT TO
ASSESS THE IMPLEMENTATION
FIDELITY OF PHYSICAL EDUCATION LESSONS

By
Hasan Talal Al-Tawil

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
Department of Kinesiology
1998



whic
by the

b_\' les

(MIT),

SValuatio,
function,
Athe Uy
21998 .
F.

In
Gatg incjy,

[Cacher bt




ABSTRACT

DEVELOPMENT OF AN INSTRUMENT TO ASSESS
THE IMPLEMENTATION FIDELITY OF PHYSICAL EDUCATION LESSONS

By
Hasan Al-Tawil

The purpose of this study was to develop an instrument to measure the degree to
which physical education teachers, who agree to do so, implement K-2 lessons developed
by the Michigan Exemplary Physical Education Curriculum Project (MI-EPEC) as intended
by lesson developers. Seven steps were used to develop the instrument.

Step 1: Determine the purpose and objectives of the instrument
Step 2: Construct a table of test specifications

Step 3: Review and revise an item pool

Step 4: Prepare instructions for using the instrument

Step 5: Use and refine the instrument

Step 6: Establish the content validity of the instrument

Step 7: Establish the reliability of the instrument

The data source for the first six steps was the MI-EPEC implementation team
(MIT). Members of this team included the project’s curriculum and instruction specialist,
evaluation specialist, and the project co-chair who fulfilled both curriculum and evaluation
functions. For step seven, a student rating team (SRT) consisting of four students enrolled
at the University of Michigan, was used. All data were collected between April 30 and July
2, 1998. A brief overview of the results obtained for each step follows.

For step 1, one statement of purpose and three objectives were created.

In step 2, data were obtained for each component of the MI-EPEC lessons. These
data included statements of purpose for evaluating each component and indicators of

teacher behavior that represent the design criteria used to develop the lessons. The three
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members of the MIT provided 148 indicators. These indicators resulted in a pool
consisting of 115 items.

Step 3 involved reviewing the appropriateness of the item pool and refining the
items. The evaluation of the prototype items by the MIT resulted in items being accepted,
eliminated, added and/or changed. Additionally, the format of the instrument and its rating
scale were revised in accordance with suggestions provided by the MIT. This process
resulted in a 64 item instrument.

In step 4, the MIT judged the appropriateness of the instructions in describing the
purpose of the instrument, how it should be used and its format. The results obtained
included additions, deletions and alterations in the instructions of the instrument.

In step S, use and refinement of the instrument, variations in rating responses by
the MIT were resolved by discussing the rationales underlying the discrepant scores. Over
three meetings these discrepancies were resolved by item refinement. The instrument was
then used a second time when criterion scores were established for each item and some
additional changes were made in the instrument. At the end of step S the instrument
contained 76 items.

In step 6, the content of the instrument was judged to be valid by the MIT
members, and in step 7, reliability was established. For the instrument’s continuous
responses (ratings 1 to 5), the mean inter-rater reliability among all MIT members was .77.
The mean correlation between the SRT members and the criterion scores established by the
MIT was .52.

When this instrument is used by individuals knowledgeable of MI-EPEC
instructional materials and who were involved in the development of the instrument,
considerable promise for measuring the implementation behavior of teachers using MI-
EPEC K-2 lessons was obtained. Continued refinement of the instrument, and the
inservice education devoted to its appropriate use, may improve this promise and extend it

to other user groups.
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CHAPTER 1
Introduction

Overview of the Problem

Physical activity has been associated with the prevention and control of several
medical conditions that are major causes of death and disability in the United States. These
conditions include coronary heart disease, hypertension, non-insulin-dependent diabetes
mellitus, osteoporosis, obesity, musculoskeletal disease, high blood pressure and elevated
blood fat (Lee et al., 1995; Harris et al., 1989; Morris et al., 1980; Lakka et al., 1994,
Tenebaum, Singer, & Dishman, 1992; Nieman, 1989; Crews and Landers, 1987; and
Seefeldt, 1986). Of these, coronary heart disease (CHD) is the leading cause of morbidity
and mortality in the United States. It is estimated that an average of one in five persons will
acquire CHD by the age of 60. Of primary importance is the fact that even modest amounts
of physical activity have a protective effect in preventing this disease (Blair et al., 1989).

There are also positive effects of physical activity on psychological well being
(Tenebaum, Singer, & Dishman, 1992; Nieman, 1989; Crews & Landers, 1987). For
example, Tenebaum, Singer, and Dishman stated that there is a positive causal effect
attributed to physical activity on self-esteem, mood, self-confidence and general awareness.

Current evidence makes it clear that appropriate use of physical activity can
positively influence morbidity, mortality and the general quality of life. It is also clear that
many children and adults are not benefiting from the effects of physical activity.

Estimates indicate that only one-fifth of the adult population is physically active
(Center for Disease Control, 1987). Evidence also suggests that although there has been an
increase in leisure-time physical activity by American adults during the last two decades,
the rate of increase has recently declined.

Additionally, children in Michigan, when compared to their peers in other states,

exhibit several elevated health risk factors that are precursors to serious diseases (physical
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2
inactivity, obesity, elevated cholesterol and high blood pressure). Recent evidence also

suggests that the youth of Michigan are not acquiring the motor skills necessary to enable
physically active lifestyles (MEAP, 1984).

The benefits of physical activity on the quality of life and the need for Michigan
residents to be more physically active are well supported in the professional literature. This
support is confirmed by several prominent organizations in the form of strong position
statements which advocate regular physical activity and the need for effective programs of
physical education. These organizations include the:

e U.S. Department of Health and Human Services [Healthy people 2000: National health
promotion and disease prevention objectives (1990)].

e American College of Sports Medicine [Opinion statement on physical fitness in children
and youth (1988)].

e American Academy of Pediatrics [Opinion statement on physical fitness and the schools
(1987)].

e American Heart Association [Position statement on benefits and recommendations for
physical activity programs for all Americans (1992)].

e Centers for Disease Control and Prevention [Special communication on physical
activity and public health (1995)].

Accordingly, increasing citizen levels of physical activity has become a major public health

initiative.

The physical education curriculum in grades K-12 has the potential to interface with
97% of the children in Michigan. Although only modest amounts of instructional time
currently is spent in physical education, this medium, more than any other initiative,
provides the opportunity for the greatest number of citizens to acquire the beneficial effects
of activity and the motor skills necessary to be fit for a lifetime. The physical education

curriculum is uniquely responsible to enable young people to understand the importance of
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3
physical activity and to obtain the fitness, knowledge, motor skills and personal/social

attitudes necessary for wise use of activity for life.

Watson et al. (1994) said that if we can teach youth to be physically active, good
things would happen. They advocate a curriculum that would help students gain skills and
physical fitness as a result of regular physical activity. They also wanted to teach students
to remain active in later years. Jordan (1993) stated that promoting active lifestyles lies at
the heart of the health, physical education, recreation and dance professions. Whether we
are teachers, practitioners or consultants we are all in the business of promoting active
lifestyles for all individuals. Students also need to develop knowledge and values related to
physical activity. It is a presumption, however, that participation in physical activities will
produce graduates who possess the knowledge, skills, fitness and attitudes that will result
in their being fit for a lifetime. The fact that 60% of the current population is sedentary
suggests this is a false assumption. Surely more than 40% of the population participates in
school physical education programs. Additionally, there is little evidence that current
programs of physical education are producing their outcomes (Vogel, 1986).

It is clear that physical education has the potential to positively influence the health
and well being of children for a lifetime and that children need such programs. It is also
clear that physical education programs must be of high quality to provide the above stated
benefits.

Status of Physical Education Programs

Physical education programs fail to meet criteria that define high quality. Lambert
(1987) stated that, generally, poor scope and sequence, unbalanced curriculum (which
focuses too much on sports), too many “exposure” activities in place of developing
“competence”, too much repetition of the same skills and the same sports are common
problems within the physical education curriculum. Vogel and Seefeldt (1988) added that

“many of the criticisms of physical education programs are related to their organization.



in:

COI

anc

phy

(19

teg

con

that

Vog

Mee

tot,

Mar




4
Among the common complaints are lack of sequential progression, redundancy of

instruction, too much or too little content, activities unrelated to goals and objectives,
content placed at inappropriate grade levels, and units that are too long or too short.”

Vogel and Seefeldt (1988) pointed out that physical education programs are facing a
continuing erosion in resources. These resources include time, staff, equipment, facilities
and materials. An important reason for the erosion of resources is lack of administrative
and public support. This lack of support is connected to the belief that participation in
physical education programs does not result in identifiable student learning. This
perception, even if it is not correct, has a restricting effect on needed resources. Ennis
(1992) indicated that one of the most difficult problems that faces physical education
teachers engaged in school-based curriculum design is the conflict between the large
amount of information available about skills, sports and fitness, and the resource
constraints that make it difficult to teach this content to students.

Designing high quality physical education programs requires use of specific criteria
that clearly delineate the nature of their content, organization, materials and procedures.
Vogel and Seefeldt (1988) define an exemplary physical education program as one that
meets three broad criteria:

1. The intended outcomes of the program must be appropriate (defensible in terms of
potential content and relevant in terms of stakeholders’ values).

2. The program’s organization and implementation procedures must be described
sufficiently well so that they can be replicated.

3. There must be evidence of significant student achievement of the intended outcomes of
the program.

Vogel (1998) added the following specificity to the above criteria in the introduction
to the Michigan Exemplary Physical Education Curriculum Project (MI-EPEC) K-2 lesson

materials:
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1. Goals that quickly communicate the program’s intended purpose and content that is

scientifically defensible and socially relevant.

2. Program and instructional objectives that operationally define the meaning of the goals,
are clearly stated, and are measurable.

3. A curriculum structure that identifies when, within grades (k-12), and for how much
time, instruction should occur for all objectives.

4. A procedure that systematically provides for determining what objectives are included
(and excluded) to meet resource constraints in local districts.

5. Instructional activities that are directly connected to the program and instructional
objectives included in the approved curriculum.

6. Instruction that is consistent with the scientific literature on teaching and leamning, and
with the knowledge of professional practice.

7. Evidence that appropriate use of the program’s materials and procedures result in
student achievement of stated objectives.

8. A description of the curriculum and its implementation procedures that is sufficient to
allow replication by others who desire to achieve similar effects.

9. Procedures for systematically refining program materials and procedures based on their
in/effectiveness or in/efficiency that maximize changes based on strong rationales and
minimize changes based on unsubstantiated personal bias.

Additional criteria for evaluating strengths and weaknesses of physical education
programs are articulated in Dummer et al. (1993). The evaluation criteria included in this
document (Dummer) were converted to design criteria to elaborate on the more general
criteria stated above. They were then used to guide the development of Michigan’s
Exemplary Physical Education Curriculum (MI-EPEC).

The acceptance of the importance of physical activity, and knowledge of its
potential benefits, have caused professionals in the field of physical education to initiate the

design of exemplary physical education programs. One such effort is currently ongoing in
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6
Michigan. The MI-EPEC project has been established to develop a physical education

program that enables the youth of Michigan to obtain the necessary fitness levels, motor
skills, knowledge and attitudes to be fit for life.

After developing design specifications, the structure of the program materials and
procedures were developed to guide instruction on high priority program objectives.
Subsequent to development of Instructional Resources Materials, lessons for grades K, 1
and 2 were written, field tested, revised and published in their first edition. At this point it
is critical to evaluate the degree to which the lessons are implemented as intended and their
effect on facilitating student achievement of stated objectives. To conduct evaluations of

this type requires an instrument to assess implementation fidelity that is reliable and valid.

Purpose of the Study

By documenting implementation variability it is possible to establish the relationship
between implementation and achievement of intended outcomes. Measurement of
implementation fidelity is also necessary to evaluate the effectiveness of
inservice/preservice training and to estimate the effects of various contexts, teacher
characteristics and program content on program implementation and effectiveness.

Because evaluation of implementation fidelity is critical to the evaluation of MI-EPEC and
the development of quality programs, the intent of this study is to develop an instrument to
measure implementation fidelity. The specific purpose of the study was to develop an
instrument to measure the degree to which physical education teachers implement the K-2
lessons developed by the Michigan Exemplary Physical Education Curriculum Project as

intended by lesson developers.



D

the

res

imj

De
Thl
imp
of n
wer
Insty

vide

Lin




Definitions

Michigan’s Exemplary Physical Education Curriculum (MI-EPEC): A project of
the Michigan Fitness Foundation. The mission of the MI-EPEC project is to enable those
responsible for physical education in Michigan to create exemplary programs. This
requires developing and disseminating materials and procedures that result in the youth of
Michigan obtaining the necessary fitness levels, motor skills, knowledges and attitudes to
be fit for life.

Implementation fidelity: The degree to which physical education teachers

implement MI-EPEC K-2 lessons the way they were written by the lesson developers.

Delimitations

This Teacher Implementation Evaluation Instrument (TIEI) is designed to measure the
implementation behavior of teacher using the MI-EPEC K-2 lessons devoted to the teaching
of motor skills. Application of the instrument to cognitive, affective and/or fitness content
were not included in the development of this version of the instrument. Additionally the
instrument is designed to be used by evaluators trained in taking observational data from

videotapes of teaching behavior to measure teacher implementation of lessons in grades K-

2.

Limitations

Developing an instrument to measure the degree to which physical education
teachers implement K-2 lessons developed by the Michigan Exemplary Physical Education
Curriculum Project as intended by lesson developers has the following limitation:

The instrument is not appropriate for assessing the fidelity of individuals teaching

physical education with materials other than the MI-EPEC K-2 lessons.
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CHAPTER 11
Literature Review

Introduction

The intent of this chapter is to identify literature related to the development of an
instrument for assessing teacher implementation fidelity of physical education lessons. Of
particular importance is identifying theoretical guidelines for systematically developing an
instrument suitable for measuring teacher implementation behavior.

To develop an instrument, it is necessary to examine the related literature to identify
what others have done in this area and how it can be used in the current study. Sources
used included documents available through Michigan State University’s electronic library
system (Magic), Dissertation Abstracts, ERIC documents and journals. Studies included in
this chapter were selected for their potential contribution to the current study.

Many studies are available that address the development of instruments and many
different variables and methods were discovered that fit the purposes of the various studies
reviewed. However, there were also many similarities identified in the production of
instruments.

This chapter is divided into four sections. Each section includes a review of topics
thought to contribute to the development of the MI-EPEC instrument.

Section 1 overviews topics related to the systematic observation process as follows:
1. Nature of systematic observation

Use of systematic observation

Suitability of systematic observation

2
3
4. The process of systematic observation
5 Sources of observer error

6

Traditional methods of collecting observation data
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9
7. Limitations of traditional data collection methods

8. Primary functions and limitations of systematic observation

9. What can be observed and measured in the classroom

10. Rating scales

11. Videotaping procedures

12. Training of observers

13. Test specifications

Section 2 covers the process (methodological steps) for developing a test and/or
instrument.

Section 3 emphasizes steps used to establish validity.

Section 4 emphasizes establishing the reliability of an instrument.

Systematic Observation

Nature of systematic observation

Furst and Hill (1971) defined systematic observation as a set of procedures that use
categories to code and quantify classroom behaviors of teachers and students. The
procedures advocated require that observed behaviors be coded or classified according to
relatively objective criteria that describe specific behaviors or actions.

Most systematic observation instruments are designed for research rather than for
evaluating and measuring teacher performance in regular implementation settings. Simian
and Boyer (1974) reported on 99 observation systems, of which all except one have been
used in research. Twelve were reported to have been used for performance evaluation.
Also, they reported that 52 of the 99 systems studied are being used as tools to give
information directly to trainees. These observation systems act as mirrors for teachers

and/or researchers to obtain feedback about classroom teaching behavior.
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10
Use of systematic observation

Darst, Zakrajsek and Mancini, (1980) stated that systematic or direct observation
has been used in areas such as anthropology, social psychology, clinical psychology and
cross cultural psychology. Only since the 1960s has systematic observation become an
important investigative procedure in the study of classroom teaching. Observational
methodology is most appropriate when an argument can be made that some unique kind of
information can be obtained by examining the behavior of a subject in a real life setting
(Morra, undated).

Process-product relationships, connect teachers’ behaviors and students’ learning.
In 1980 Brophy articulated a series of these relationships. For example, students tend to
learn more when: their teachers believe that instructing students in the curriculum is basic
to the teaching role; they expect their students to learn and act accordingly; they make it
their business to see that students master key objectives of the curriculum by re-teaching or
finding other ways to teach if the first approach is not successful; and they run business-
like, task-oriented classrooms. Student learning was also connected to teachers keeping
students engaged in meaningful tasks, and recognizing that students need direct instruction
from the teacher. Brophy goes on to explain that:

1. Effective teachers minimize the time devoted to transitions and other purely
procedural matters, and especially the time devoted to dealing with classroom
disruptions.

2.  Students are likely to remain attentive and engaged when their teacher presents an
appropriate activity for them to focus on, keeps the activity moving at a good pace,
and monitors their responsiveness.

3. Students seem to learn the most when they proceed rapidly but in very small steps
especially when the teachers are available to give feedback.

4.  Students taught with structured curricula do better than those taught with more

individualized or discovery learning approaches.
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5.  Students who receive much of their instruction directly from the teacher do better than

those expected to learn on their own or from one another.

6. Students in the early grades seem to require a lot of one-to-one dyadic interaction with
the teacher, who gives them opportunities for practice and feedback.

7. In general, to the extent that students are younger, less intelligent, and/or are not as
far along in mastering the key objectives of a given curriculum, teachers will need to
structure their learning experiences, give more detailed and redundant instructions and
explanations, interact more individually and more often with each student, elicit
responses to questions and performance demands, provide individualized feedback,
divide work assignments into smaller segments or devise ways to provide more
frequent monitoring and corrective feedback, and, in general, continually direct and
supervise learning activities.

8. Within any particular grade level, students who get more direct instruction from their
teacher will learn more than students who get less direct instruction.

9. The teachers who are most successful with the students who are anxious, insecure or
field dependent in cognitive style get top performance from them not by demanding it,
but by fostering it gradually through praise, encouragement, expressions of
appreciation for effort and shared pride and happiness for accomplishment.

10. Students will probably be better served in the long run if teachers are trained to
recognize and respond appropriately to the needs and preferences of each individual
student.

11. Teacher presentation of the same content tends to be more effective when they include
“test-like events” that require each individual in the class to respond actively than
when they merely require the majority of individuals to passively observe while a few
peers respond.

It is safe to say that systematic observation, even with its limitations, has indeed

played a major role in generating important guidelines for good teaching and has
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contributed to the development of a language of teaching. Also, systematic observation has

played a major role in the emergence of teaching/coaching behavior research as a bona fide
area of empirical study in our profession.
Suitability of systematic observation

Systematic observation instruments developed initially for research include items
that measure specific teaching skills, such as the method the teacher used to deliver the
content to the students, distribution of instructional events, and other teaching learning
behavior. Vogel (1988) said that observational methodology is most appropriate when an
argument can be made that some unique kind of information can be obtained by examining
the behavior of a subject in a real life setting. He added that, in general, any decision to use
observational methodology must be accompanied by a careful consideration of the costs
that are involved versus the need for this type of information, and he suggested that
observational studies are most appropriate when: 1) small scale studies are used in validity
arguments for developing less costly methods (i.e., questionnaires, self-rating
instruments), and 2) studies are used which will provide data for making decisions that
have serious consequences (i.e., hiring, promotion, graduation, etc.).

Darst, Zakrajsek and Mancini (1983) said that systematic observation allows a
trained person following stated guidelines and procedures to observe, record and analyze
interactions with the assurance that when others viewing the same sequence of events
would agree with her/his recorded data. From this definition we can see that systematic
observation includes both observing and recording. Johnston and Pennypacker (1980)
pointed out that the goal of observation is to arrange conditions so that man or machine will
react sensitively to the defined dimensions of the subject’s behavior.

The process of systematic observation
The process of systematic observation involves the following steps (Siedentop,

1983).
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Deciding what to observe.

A decision should be made in regard to the specific behaviors that need to be

observed.

. Developing definitions for the behaviors to be observed.

Hawkins and Dobes (1977) stated that well-developed definitions make the
observer’s job of discriminating whether an event constitutes an instance of the target
behavior much easier. Disagreement between observers can be minimized when
definitions are clear, complete and objective. Barlow and Hersen (1984) said that once
the rough outline is in place, the final definition is developed. This definition focuses
on either of two aspects of the behavior; namely its topography or its function. When
the topography of the behavior is emphasized, the definition describes the movements
that make up the behavior. However, if function is emphasized, the definition needs to

focus on the outcome or consequence of the behavior.

. Selecting the most appropriate observation system

Each behavior has two features: repeatability and duration. Repeatability refers to
the fact that a behavior can occur over and over again. Some behaviors might occur
often; others might occur only a few times. There is a duration to each behavior. Some
events take a short time; others take a longer time. Both repeatability and duration are
critical in the analysis of teaching and coaching environments. Thus, when you
develop the definition of the behavior, you will decide whether the behavior is

characterized by its frequency of occurrence or its typical duration.

. Establishing observer reliability

After selecting a system it is important to develop a sufficient level of reliability.
Reliability is an important feature of the process because it is a prerequisite for
collecting accurate data. Reliability is measured by the degree to which two persons
using the same definitions and viewing the same activities agree on their coding.

Observer reliability is often dependent on sound training of the observers.
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5. Making the actual observations

There are some considerations the observer needs to be aware of when he/she goes

to the actual setting where the observation is going to be made.

a. Subject reactivity is a definite possibility, especially if it is the first time that
teachers or coaches are observed. If it is the first time for teachers to be
observed, they might change their regular behavior because of the observer’s
presence.

b. There are a few things observers can do to minimize this reactivity. The
following suggestions should be considered:

1) Teachers should explain to their students in general terms the purpose of the
visit by the observer.
2) The observer should arrive early, so when the first students enter the
observation may begin.
3) The observer should try to be as inconspicuous as possible, both in dress
and behavior.
4) The observer should avoid interaction of any kind with the students.
S) If students are the target of the observer, the observer needs to ensure that
he or she disguises the attention by varying his or her glances.
6) Try to keep equipment out of sight as much as possible.
6. Summarizing and interpreting the data
If data are collected for supervisory purposes, they need to be summarized in such a
way as to provide feedback to the instructor. If they are collected for research
purposes, they need to be converted into values appropriate for statistical analysis.
When the data are collected for program evaluation purposes, they should be used to
improve the program through the refinement process.
In addition to the previous steps, King, Lyons and Fitz-Gibbon (1987) added these

steps to the process of formal observation:
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. Prepare scenarios of episodes that should not occur.

. Decide how long each observation time sample must be in order to yield good data and

determine how many time samples are needed.

. Prepare a sampling plan for conducting observations.

Prepare the observers’ recording sheets.

Choose observers.

Sources of observer error

There are three factors that influence the accuracy and completeness of the coding

records.

1.

Behavior definition is the degree to which the observers can understand or interpret the
behavior being observed in the same way. Hawkins and Dobes (1977) stated that well-
developed definitions make the observer’s job of discriminating whether an event
constitutes an instance of the target behavior much easier. Disagreement between

observers can be minimized when definitions are clear, complete and objective.

. Research design is the type of research plan used to observe and record the behavior.

For example, if the research requires the observer to conduct pre- and post-observation,
with short periods of time between (less than one week), it will affect the accuracy of

the observations.

. Problems of measurement are related to more than one concept. For example, if the

observers do not position themselves properly, they will not be able to observe and
record the behavior accurately. Also, if the observation instrument is not valid and/or
reliable, the observation and the data recorded will not be accurate.

If these problems are ignored, the data will not provide sufficient evidence to

support the record of teacher behavior.

Another factor that can influence accuracy is the nature of the observers. There are

five major obstacles that relate directly to the observer.
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Observer drift

According to Johnson and Bolstad (1973) observers’ drift refers to the tendency to
change coding rules and interpret category definitions differently across time. It is also
called instrument decay. Observer drift is a gradual process that has many causes, such
as going for a long period without using a system, mixing definitions from one system
with those of another, and observing individual instances of behavior that do not fit
neatly into any one category and making accommodations for that. Satiation and
boredom also cause drift tendencies. Procedures to identify the observer drift include:

a. Continuation of observer training.

b. Periodically coding prescored videotapes and checking scores with the criterion

scores.

c. Periodically rotating the observer with whom coding is compared.

. Complexity of the observation system

The difficulty in making correct coding decisions increases as the number of
categories increases. The observers may have a hard time keeping up with the fast pace
of change in behavior patterns. Based on the observation system used, one can reduce
complexity by reducing the number of categories that are coded or slightly increasing

the length of the intervals.

. Observer expectancies/bias

If observers are told that changes in the behavior of teachers, coaches and students,
might occur as a result of some type of intervention, coupled with feedback about their
behavior pattern, they are more likely to produce bias in the data that reflect a change
even if the behavior did not change. Kazdin (1977) suggested that observer bias can be
minimized by:

a. Videotaping the sessions.

b. Frequently inserting new observers.

c. Keeping observers naive as to the purpose of the investigation.
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4. Observer reactivity

Bolstad (1973) said that knowing that someone else is also doing an observation for
the purpose of checking reliability is called observer reactivity, and that it is hard to
control this factor. When observers know they are being tested, agreement percentages
tend to be higher.

5. Observer cheating

Barlow and Hersen (1984) stated that cheating occurs by way of data fabrication,
alteration of data, and incorrect calculation of agreement scores or derivatives from the
raw data. Cheating opportunities can be minimized by:

a. Collecting the coding sheets immediately after an observation session is

completed.

b. Using pens rather than pencils.

c. Letting persons other that the observers do the calculation of agreement

percentages.
d. Conducting unannounced, random reliability checks.
Traditional methods of collecting observational data

Systematic observation continues to compete with other more traditional methods of
collecting information on what teachers, coaches and their students or athletes do.
Traditional methods include eyeballing, anecdotal recording, rating scales and checklists.
Each of these techniques has played a major part of the evaluation process of teachers, both
in preservice teacher preparation programs and in school districts.
Eyeballing refers to anyone from the outside, like an administrator, entering a classroom
and viewing the ongoing activities without making any formal written record of what
he/she saw. Based on the memory of what was seen, he/she may provide feedback to the
observed teacher. Anecdotal recording involves the observer writing down some of the

things that he/she sees and hears.
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Limitations of traditional data collection methods

1.

Some of the limitations of traditional data collection methods are:
Lack of the objectivity

The source of data comes from observer’s opinion about what events occurred.
Johnston and Pennypacker (1980), and Siedentop (1983) noted people are notoriously
poor observers. Opinion is typically based on personal biases and history of
experiences. Thus, the observer has a strong tendency to report what he/she thinks is
important. Consequently, the resulting record is what he/she wants to see, rather than

what actually happened. Thus, rating scales often lack objectivity.

. Reliability

There is no way to determine why a person viewing a behavior scores it a 3 and
another person viewing the same event scores it a 4, or if the difference between 3 and
4 is equal to the difference between 4 and 5. This becomes a problem when the scale
widens from a 2-point scale to a 5- or 7-point scale. Also, if we ask two or three
independent observers to evaluate a teacher using anecdotal recording, the result is
often three different narrative records. This variability can be attributed to personal bias
and experience. Accordingly, data collected through anecdotal recording most often

lacks reliability.

. Specificity

The information provided through rating scales cannot provide a specific database
on which recommendations for improvement can be made. Rating scales and checklists
are simply too crude to show that improvements were actually made and to what extent.
The point of identifying these limitations is to stress that the traditional methods are
often unreliable ways of collecting data within the context of analyzing and evaluating
teaching performance, primarily because there are no strict rules and procedures to

follow.
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Primary functions and limitations of systematic observation

Systematic observation tools play a major role in two different but related areas:

research and supervision. As part of research projects, systematic observation provides

information on both independent and dependent variables. Locke (1979) stated that

supervision can serve a variety of purposes. It plays a role in:

1.
2.
3.

Administrative decisions in public schools regarding the retention of teachers.
Staff development programs in public schools.
Cooperative efforts among teachers to guide new, inexperienced student teachers

during their internship.

. The university supervisor’s contributions in that same setting.

Systematic observation has several crucial limitations:

. It concentrates only on observable events and behaviors.

. Users need to be aware of the fact that, when used appropriately and reliably,

systematic observation produces only descriptive information that is relatively

objective.

. Descriptive data in and of themselves cannot give prescriptions as to what a practitioner

could or should change. Hawkins, Wiegand and Landin (1985) said that there is
evidence that data-based feedback to teachers frequently consists largely of reporting to

teachers what happened (much like knowledge of results).

. Findings obtained through systematic observation are always contextual. In other

words, the message they may provide about teaching performance needs to be

considered in light of the situation in which they were observed.

What can be observed and measured in the classroom

Rink (1979) said that the purpose of observation instruments in physical education

instruction is to describe the process of content development. She categorized teaching

behaviors into three major categories:
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Communication function

This category focuses on the type of communication used for a given behavior, and it is

categorized into four sub-categories:

a.

Soliciting

Any spoken or unspoken behavior that causes, or intends to cause, a behavior from
another person in the instructional situation. Soliciting behaviors in physical
education generally involves giving commands to do something or asking questions

that require a response.

. Responding:

Any spoken or unspoken behavior that is a response to an event in the instructional
situation. Responding behaviors in physical education setting are generally
answers to verbal questions.

Initiating:

Any spoken or unspoken behavior that represents information to others that is not
directly elicited by an antecedent behavior or event. An example of initiating
behaviors in the physical education settings is lecture (providing information
without expecting an immediate response). Directions on how or why to do
something would also typically fall into this category.

Appraisal:

Any spoken or unspoken behavior that directly communicates a judgment or
assessment about performance and is not a corrective statement that solicits future

behavior.

. Content function

The function of this category is to describe the role the behavior plays in the

development of lesson content, and it is categorized into these six sub-categories:
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. Informing:

Any spoken or unspoken behavior that is intended to communicate substantive
information to the learner and does not have a refining, extending, or applying
function. Informing behaviors do not develop content; they merely introduce
content information to the learner.

. Refining:

Any spoken or unspoken behavior that is qualitatively related to improving
substantive motor performance. Refining behaviors can be solicitations (corrective
feedback), appraisals (specific evaluation of performance), initiations (lecture on
how to improve performance), or responses (answers to a question on how to
perform better).

. Extending:

Any spoken or unspoken behavior that is quantitatively related to either reducing or
expanding the content of material. Extending behaviors usually make things more
or less difficult, or are related to a variety of responses.

. Applying:

Any spoken or unspoken behavior that introduces a focus on the use of motor
activity that is related to the use of that movement rather than the movement
performance itself. Application content in physical education is usually competitive

in either a self testing or game situation.

. Conduct:

Any spoken or unspoken behavior that structures, directs or reinforces the explicit
or implicit behavior code of a given situation. Conduct behaviors are disciplinary
behaviors.

Organization:

Any spoken or unspoken behavior that structures, directs, or reinforces the

arrangement of people, time or equipment to create conditions for substantive
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learning. Organizational behaviors are management behaviors without the conduct

category.

3. Source/recipient of behavior function
The source of behavior is coded differently depending on whether the teacher or a
student is the source of the behavior. If the source is the teacher, the category is coded
to reflect to whom the teacher is directing the behavior. If the source is the student, the
category is coded to reflect the nature of that source (a single student, class, or small
group). A single student is one or two students, a class is whole class, a small group is
over three students but not more than half the class, and individual/public is an
individual but in a manner that the whole class can hear.

Rating scales

Rating scales and checklists are popular for describing teachers’ performance. In
using rating scales, observers record their opinion on various aspects of the teaching-
learning environment. When checklists are used they mark whether certain things were
used or were attended to by the teacher. Again scores are based on opinion.

Good (1959) defines ratings as an estimate, according to some systematized
procedure, of the degree to which an individual person or thing possesses some
characteristic. He defines rating scales as devices used in evaluating products, attitudes or
other characteristics of instructors or learners. Rating scales used for observation differ
from systematic observation instruments in that the former record general impressions and
the latter describe in detail what has happened.

Rating scales are used more extensively than any other device in attempts to
measure teaching competency. Often rating scales include items that are not operationally
defined, do not allow for proper time sampling, and do not have evidence of inter-rater
reliability. McNeil and Popham (1973) point out that a major deterrent to the use of rating
scales is the failure to control for sampling. Remmers (1963) suggests five criteria for

judging the appropriateness of rating scales as measuring devices.



|

1. Oby

unb

9

Reli
errol
3. Sens
4. Valic
the d
5. Lt
rate.
Videota,
W
acuriosit
contexts i
incre&sed,
research g
“know led,
social inte
believe th:
Presents
Br,
ObjeCtive
impm‘tam

or parapr{

paniCu]aI

ObJeC[] Ve

academj(

lfllen,em




23
1. Objectivity. Use of the instrument should yield verifiable, producible data that are

unbiased by the peculiar characteristics of the rater.

2. Reliability. The instrument should yield the same values, within limits of allowable
error, under the same set of conditions.

3. Sensitivity. It should yield fine distinctions about the object of investigation.

4. Validity. The instrument’s content, in this case the rating scale items, should relate to
the defined area of investigation and relevant constructs.

5. Utility. The instrument should be manageable to allow data collection at a reasonable
rate.

Videotaping procedures

Wiemann (1981) said that, in the past decade, videotape technology has gone from
a curiosity in the behavioral sciences to a stable research tool. Although the research
contexts in which it is used and the problems upon which it is brought to bear have steadily
increased, little attention has been directed to the potential reactivity of videotaping in the
research situation, whether in the laboratory or the field. The potential reactivity of the
“knowledge of being videotaped” is particularly crucial in studies that deal with “everyday”
social interaction, as exemplified in conversation analysis. Most researchers seem to
believe that observing and recording behaviors normally (not under conscious control)
presents little danger of observer interference with the phenomena of interest.

Broome and White (1995) stated in their article that videotape feedback provides an
objective recording of students’ behaviors and classroom events, and therefore, is an
important resource for assessment and instruction. To get started, they suggest the teacher,
or paraprofessional, set the video camera on a tripod and record student responses to a
particular instructional lesson in a particular classroom setting for a planned instructional
objective. For example, the camera is purposely focused on a small group receiving
academic instruction, a group counseling session, or the time-out booth during crisis

intervention.
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Another taping option is to simply run the tape at a wide angle during various

periods of the school day without any particular instructional objective in mind.
Occasionally these tapes catch helpful glimpses of student behavior that can be used later
for instructional purposes. Gunter, Jack, Shores, Carrel and Flowers (1993)
recommended review of videotapes of instructional interactions with students as a medium
for teachers to evaluate their use of critical instructional and management behaviors with
students with emotional and behavioral disorders. Also, the first videotape session should
be used to let the students become accustomed to the camera. This also defuses “clowning”
and other reactive behavior that students are apt to show initially. After the initial setup and
orientation are completed, no further attention is needed. Before videotaping, parental
permission should be obtained and it should be in writing.

Philip and Thomas (1996) stated that information for teachers regarding how to
select videotape equipment and how to record high quality videotapes in classroom settings
appears to be extremely limited. They do, however, include some tips for videotaping
procedures. For example, they state that the camera should be placed on a tripod for
stability and safety, and they provide a sample letter for use in informing parents/guardians
of the videotaping procedure.

Often the first two or three recordings will be experimental, for the purpose of
finding the best camera settings and classroom setup for recording videos that are pleasing
to watch and that provide visual and auditory information that can be seen and heard
clearly. The effort that goes into such experimentation gives students time to desensitize to
the videotaping process. Also, they suggested that teachers rely heavily on the
recommendations in the operational manual for their video recorder. For example, the
operation manual for the “Sharp videocam” has a section titled “Hints for Better Shooting.”
Such hints as having the light source behind the recorder means that you should avoid
taping students who are sitting in front of a window. You also need to place the camera as

close to the selected group as possible; this will help to screen out background noise.
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The primary requirement is that videotaped sessions provide a record of behavior

that allows functional assessment. If teachers simply record entire instructional periods,
this should insure that enough interaction has been captured to allow an adequate number of
behaviors for calculations. To make sure that the process of videotaping the
implementation of a lesson is done properly, specific procedures should be developed to be
checked and/or followed by the physical education teachers who are going to implement the
lessons.
Observer training
Barlow and Hersen (1984) stated that proper training facilitates observer reliability
in the use of an observation system. This section provides an overview of the major
phases of learning how to use a systematic observation system. Based on the purpose of
the investigation and the complexity of the observation system, some of the steps may be
less time consuming than others. They suggest using instructional principles such as
successive approximations in teaching observer trainees appropriate observation
techniques. For example
Phase 1: Orientation to the system
New observers should be introduced to the basic purpose of the observation system,
including descriptions of the types of events or behavior to be studied.
Phase 2: Learning the categories
Observers should learn all the definitions of the categories. They should be able to
discriminate among the basic categories with 100% accuracy. It is good to show as
many videotaped examples of them as possible, making sure that each category cannot
be confused with other closely related categories. Successful completion of this phase
should be based on passing a written or oral test.
Phase 3: Using the coding form correctly
It is critical for observers to know how to use the coding form. It takes practice to

successfully place the coding symbols in the appropriate areas of complex forms.
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Phase 4: Initial coding practice

Observers need opportunities to practice coding by using part of the observation tool
while viewing a videotape of a physical education lesson or practice session. Using the
appropriate videotape is critical at this stage; no single tape fits each observation tool.
Phase 5: Live observation practice
Live observational practice is needed in the place where motor skill instruction occurs.
Observation sites should be chosen with care in terms of the complexity of behavior
patterns to be coded.
Test specifications
In his study aimed to develop a paper-pencil test of the Piagetian levels of
proportional thinking of junior high school pupils in the context of physical science, Ruud
(1976) stated that the test should have the following specifications:
1. Require a 30-minute testing session.
2. Allow for the measurement of large numbers of persons.
3. Use items with different science content.
4. Have the reliability offered by several measures of the same person.
5. Require no expertise of the test administrator.
6. Be usable as a source of information for determining the numbers of pupils at the
various proportional reasoning levels and which pupils are at each of these levels.
There are five criteria for judging the appropriateness of rating scales as measuring
devices. These criteria are stated by Remmers (1963) as follows:
1) Objectivity, 2) Reliability, 3) Sensitivity, 4) Content [in this case the rating scale
categories should relate to the defined area of investigation and relevant constructs], and 5)

Utility [the instrument should be manageable to allow data collection at a reasonable rate].



Steps in t

Steps for d
More
instrument ¢
that should
1. Constru\‘
test con
the test .

de\'eloﬂ

assigne

[ =)

. Decide‘
test que
combi;
Know}

3. Const

4. Deteny

T

1. Kee}

(9]

Avg
3. Kee
4 Ha
S. Do
Ha
Ay
D

=] oo ~ o

Jesy



27

Steps in the Development of an Instrument

Steps for developing a general instrument

More than one investigator discussed the general steps necessary to develop an

instrument or a test. Construction of a knowledge test requires several basic procedures

that should be followed. General steps for the construction of knowledge tests are:

1.

[
.

© @ N AW

Construct a table of specifications. A table of test specifications provides an outline for
test construction and ensures that all of the material covered in the course is included in
the test and that the correct weight is given to each topic. The table should be
developed after examining the objectives of the course and the relative importance

assigned to each objective.

. Decide the nature of the test. Generally, a written test should consist of several types of

test questions. The types of questions will be based on teacher preference but a
combination of questions are thought to give more complete evaluation of student

knowledge.

. Construct the test items.

. Determine the test format and administrative details.

The construction procedures for test items include:
Keep the statement short.
Avoid trivial items.
Keep the vocabulary simple.
Have only a single idea in each statement.
Do not take statements directly from textbooks.
Have answers randomly placed.
Avoid the use of negative statements.
Do not have over 60% of the answers the same.

Have false statements that are plausible.
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10. Avoid stereotyped determiners such as “always,

9 ¢ 9 ¢ 9 ¢

never,” “sometimes,” “usually,”
“all,” “none” or “often.”

Steps for developing a test more specific to a current teaching situation are provided

by Horine (1981) and DiNucci (1988). They include:

1. Determine the purpose and define the test objectives.

2. Select test items to measure the specific traits to be measured.

3. Review the test literature to help in item selection.

4. Prepare test instructions, including specific test area layout instructions and order of test
items.

5. Conduct pilot testing using a group of the same age and sex for which the test is
prepared.

6. Determine validity, reliability and objectivity.

7. Develop standards for the specific population.

Seefeldt (1990) agreed with the previous two investigators in that establishing the
goals, the specific objectives, and the weight or relative importance for each objective are
necessary steps for the development process of a test. He added the following steps for the
development of the Michigan Educational Assessment Program (MEAP) test:

1.  Establish a coordinating committee.

2. Create a test blueprint, item prototypes, item specifications.
3.  Select and train item writers.

4. Item writing.

5.  Conduct conceptual reviews.

6. Item editing.

7. Item tryouts.

8. Content reviews.

9. Item bias reviews.

10. Measurement reviews.
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11. Item pilot.

12. Test pilot.
13. Dissemination.

For developing a paper-pencil test of Piagetian levels of proportional thinking of
junior high school pupils in the context of physical science, three major steps were
followed (Ruud, 1976). They included: 1) initial trial or pilot phase, 2) an intensive task
testing phase with 40 pupils to produce an initial item design, and 3) an extensive paper-
pencil testing phase with groups that, in some cases, exceeded 300 pupils from which the
final item set was written.

Steps for developing an observational instrument for assessing a program

Observational studies are generally so expensive that they require considerable
justification to fit within the constraints of most evaluation budgets. But, for those who
need to use this method, there is a list of steps, written as questions, that will help to plan
for the effort (Morra, undated).

1. Have you carefully specified the uses to which this data will be put?

2. Have you specified the possible kinds of information that would yield clear answers to
your evaluation questions?

3. Have you specified the format for recording observational data?

4. Have you made plans to train the observers?

5. Have you planned for the technical arguments to support these data?
a. Reliability.
b. Validity.

6. Have you planned for the analysis of the data?

Morra suggests some additional aids to help complete this plan.

1. Who will be responsible for the collection of this data, and how much time should
he/she spend on it?
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What staff members should work on the project, what will their duties be, and how

much time they will spend?

When will the observers be selected and trained? (Who will be responsible?)

How will the observation sites be selected? (Who will be responsible?)

How will the observations be scheduled?

If you decided to use film or videotape: Is the equipment available? Do you have a
trained person to operate it? (Who will be responsible?)

When, where and how will printed materials be produced?

How will the quality of this effort be maintained?

Who will be responsible for physically collecting the response forms from the
observers?

Will the observers be compensated? How will this be done? Who will be
responsible?

How and when will the analysis be conducted? If special resources such as
consultants are required, have you made provisions for these? Who will be
responsible?

When and to whom will the technical support arguments be made? Who will be
responsible?

When and how will the final report be prepared, and how will it be used in making
evaluation decisions? Are sufficient clerical resources available? Who is responsible?

In the development process of an instrument to measure the observable performance

of the competence of preservice teacher education students, Shearron (1976) suggests

using the following questions:

1.

2
3.
4

What is to be measured?

. How specifically are the competencies stated?

What context defines the demonstration of competence to be measured?

. How often and at what points should preservice teachers be measured?
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5. Who will participate in measuring performance; who is going to be involved in the

measurement process?
6. Will the measurement be formative, summative, or both?
7. How much time will be required, in adapting or developing measurement instrument?
The Instrument for the Observation of Teaching Activities in Higher Education

(IOTAH), was divided into three stages (Carpenter, 1977).

1. Introducing the program (orientation): Based on the desired inclusiveness,
completeness of the orientation desired, and the number of participants in the activities,
the time (days and hours) for introduction activity will be specified.

2. Training (workshop): This stage includes an intensive training program by the director
and consultants, activities that require the participant to become familiar with
developing an understanding of an acceptable definition of teaching competence,
developing objective observation skills through film training and actual classroom
observation; developing skills in data recording, and making an accurate application of
the instrument for the observation of teaching activities in higher education.

3. Operational phase (implementation): The implementation phase is the most vital
segment of the program. It is undertaken after an organization has benefited from a
sufficient number of workshops. Up to this point professional growth has been
obtained mostly on the part of individuals who have attended workshops. Procedures
for utilization of the program are developed cooperatively, additional training of the
organization’s staff is given, guidelines are established for implementing IOTAH, and
an operation program benefiting all in the organization is formulated.

IOTAH has proven its reliability with trained observers. The inter-rater correlation

of observations is around 90%.

As stated earlier, there are different steps involved in developing an instrument.

But, there are more similarities than differences in the development process. For example,

determination of the purpose and objectives of an instrument or test is common to all test
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development procedures and Fletcher and Spady (1975), Lopatka (1978), McDavis (1976),

Jochuas et al. (1979) and Seidman et al. (1979) used the same and/or similar steps in the
development of their instruments. Also, the methodology developed and applied in the
School of Business Administration, San Diego State University, used steps to develop their
instrument similar to those steps used by the investigators listed above. The steps that were
used can be summarized as follows:

1. Develop a statement of need and purpose for the instrument.

2. Review literature to identify objectives the instrument is to fulfill.
3.  Use a panel of experts to judge the appropriateness of each objective.
4. Define the areas of concern.
5. Conduct a content analysis of instruments that may meet needed concerns.
6. Conduct a process analysis of each instrument.
7. Construct and revise individual checklists.
8. Develop an item pool.
9.  Screen the item pool.
10. Assess the screened items for importance and for user ability to rate.
11. Analyze response.
12. Develop evaluation instrument options.
13. Define evaluation models.
14. Field test items.
15. Analyze field testing items.
16. Publish the instrument.
To accomplish the purpose of this study, the following steps will be used in the
development process:

1. Determine the purpose and objectives of the instrument.

2. Construct a table of test specifications to guide the instrument development process and

develop a pool of items.
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Review and revise the item pool.

Prepare instructions for using the instrument.

Use and refine the instrument.

. Establish content validity of the instrument.

. Establish reliability of the instrument.

Validity

Validity of a test is defined as a measure of the degree to which the test measures

what it is intended to measure (Ruud, 1976). Validity has also been defined as the degree

to which the measures obtained by an instrument actually describe what they are supposed

to describe (Wittrock, 1986). There is more than one type of validity. Different

investigators discussed different types of validity, such as Nachmias and Nachmias (1976),

who stated the following three types.

1.

Content Validity

There are two common varieties of content validity: face validity and sampling
validity. Face validity rests on the researchers’ subjective evaluation as to the validity
of a measuring instrument. In practice, face validity does not relate to the question of
whether an instrument measures that which the researcher wishes to measure; rather it
concerns the extent to which it measures that which it appears to measure according to
the researcher’s subjective assessment. The primary concern of sampling validity is
whether a given population of situations or behaviors is adequately sampled by the
measuring instrument in question. That is, does the content of the instrument
adequately represent the content population of the property being measured? The
underlying assumption of sampling validity is that every variable has a content
population consisting of an infinite number of items (statements, questions or

indicators) and that a highly valid instrument constitutes a representative sample of

these items.
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2. Empirical Validity

The concern of empirical validity is with the relationship between the measuring
instrument and the measurement results. It is assumed that if a certain instrument is
valid, then there should exist certain empirical relations between the results produced by
the instrument and other properties or variables. Evidence to support the existence of a
relation is obtained by measures of correlation appropriate to the level of measurement.
Of the various tests designed to evaluate empirical validity, predictive validity is the
most widely used.

Predictive validity is characterized by prediction to an external measure, referred to
as a criterion, and by checking a measuring instrument against some outcome. In other
words, predictive validity is the correlation between the results of a given measurement
with an external criterion. For example, one can validate an intelligence test by first
obtaining a set of test scores on a group, such as college freshmen, and then by
obtaining the grade-point averages that these freshmen made during their first year of
college. A correlation coefficient is then computed between the two sets of
measurements. The obtained correlation is usually called the validity coefficient.

3. Construct Validity

Construct validity involves relating a measuring instrument to an overall theoretical
framework in order to determine whether the instrument is tied to the concepts and
theoretical assumptions that are employed.

In addition to the three previous types of validity stated above, (concurrent validity
and predictive validity) can also be used for measuring the validity of an instrument.
Kazdin (1977) added that it is critical that users of systematic observation tools take
measures to ensure that the observation instrument they select provides a valid reflection of
events. In the context of systematic observation, validity (also called accuracy) refers to the
extent to which an instrument measures what it is supposed to measure. He defined

validity as: The extent to which observations scored by an observer match those of a
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predetermined standard for the same data. Johnston and Pennypacker (1980) said that the

goal for the measurements is to approximate as closely as possible the true value of events
as they occur in the environment.

Any assessment instrument must be valid for its purpose. If the instrument
demonstrated is not a valid instrument, the results will be questionable. The validity of the
instrument can be judged through more than one method. Studies stated that specific
validity methods, like content validity, concurrent validity, construct validity, discriminate
validity, convergent validity, and face validity, have been used to judge the validity of
different instruments.

Ruud (1976), Voelker and Horvat (1974), Colbert (1977) and Holland (1986) have
used content validity as a method to judge the validity of their instruments. At the same
time, these researchers also have used additional descriptions of the validity of their
instruments. Content validity was used in a study conducted to develop a paper-pencil test
of Piagetian levels of proportional thinking of junior high school pupils in the context of
physical science. A test has content validity if the items in the test require behaviors for
their resolution that are appropriate to the trait being measured. Concurrent validity exists
when the test correlates highly positively with direct test measures of the same traits as the
initial test and construct validity suggests that the difficulty level of items would be
expected to show increasing difficulty with higher levels of the test. A test has construct
validity if it measures the attribute it is intended to measure. It follows then that if the test
does not measure other things, it is acceptable.

Discriminate validity is evident if a test discriminates between the trait it measures
and other traits. Convergent validity exists when measurements correspond to other
instruments measuring the same trait (Ruud, 1976). Content validity is one of the most
important types of validity used to judge tests and/or instruments. Examples of some of the

studies that used content validity follow.
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Holland (1986) conducted a study to develop a criterion-referenced test of

fundamental motor skills that is valid and reliable for elementary-aged students classified as
learning disabled, educable mentally impaired or non-handicapped. Also, content validity
was used by Voelker and Horvat (1974) to judge the validity of their instrument designed
for determining the nature of elementary school children’s environmental decisions. They
judged content validity by using a panel of judges to validate items used in the instruments.
The panel members, representing a wide range of perspectives on environmental education,
gave their collective judgments on each item.

Content validity and concurrent validity were used by Colbert (1977) and Ruud
(1976). In the study “The development and implementation of the Levels of Use
Observational Inventory (LoUOI): An instrument to aid in the adoption of an innovation
process,” content validity was established by asking a panel of experts to inspect the
LoUOI and the LoUOI classification, and to validate the items and the classification with
the Levels of Use (LoU) Chart descriptions for each level. The instrument and
classification were revised until total agreement was reached. Concurrent validity was
measured by correlating the LoUOI ranks with the LoU interview using Sperman’s Rho.

Ruud (1976), Voelker and Horvat (1974), Stallings (1978), Seidman et al., (1979),
and Holland (1986) also used other types of validity, like construct validity, discriminate
validity, convergent validity and face validity to judge the validity of their instruments.
Examples of studies that used these types of validity follow.

Face validity was used in “The development of the contextual observation system.”
This type of validity was used carefully by the follow through models. The operational
definitions are very straightforward. For example, to code “positive affect,” an observer
must see a broad smile or hear laughter. The code name reflects a concept whose
implementation can be seen or heard (Stallings, 1978).

Discriminate and convergent validity were used in “Assessment of classroom

behavior: A multiattribute, multisource approach to instrument development and
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validation.” Here the effort to assess validity of the receptive components of the teacher,

and peer and self behavior description forms, a multi-trait, multisource correlation matrix.
(Seidman et al., 1979).

Reliability

Reliability is defined as an indication of the extent to which a measure contains variable
errors; that is, errors that differ from individual to individual during any one measuring
instance, or that varied from time to time for a given individual measured twice by the same
instrument. Each measurement then consists of two components: a true component and an
error component. Reliability is the ratio of the true-score variance to the variance in the
scores as measured (Nachmias and Nachmias, 1976).

Reliability of observation refers to the consistency, stability and/or observer
agreement. (Johnston and Pennypacker, 1980). The percent of observer agreement is also
used as an indicator of observer reliability. Observer agreement indicates the degree to
which the scores of observers who viewed certain events agree. Agreement not only has
been equated with reliability, but has also come to represent the accuracy of data (Kazdin,
1977).

There are some questions related to estimating the reliability of an instrument
(Wittrock, 1986).

1. When should observer agreement be measured?
a. Before data collection.
b. Training does not guarantee against observer skill deterioration across time.
c. Calculation of the degree to which observer disagreement limits reliability should
be done after the study.
2. On what kinds of data should observer agreement be calculated?
a. Agreement should be computed on the same unit of behavior that will be used in the
data analysis.
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b. Agreement should be computed on sub-categories of behavior, as well as the larger

measurement categories.

. With whom should agreement be obtained?

a.

High inter-observer agreement is important but insufficient, because systematic

misinterpretation can exist even with high agreement.

. Observers’ scores should also be compared with a criterion. This is known as a

criterion-related agreement.

. Under what condition should agreement be calculated?

a.

Coding in the setting may be different from coding unambiguous samples in a

laboratory or training session.

. Ways to heighten observer vigilance and maintain accountability should be

considered.

. How can agreement be measured?

a.

Intraclass correlation coefficients.
It is useful after a study is completed, but impractical during or before, and it is

highly affected by the variance between subjects.

. Simple percentage agreement.

Drawbacks are that low frequencies in some categories and high frequencies in
other may makes interpretations ambiguous, and it does not account for false

inflation due to chance agreement.

. Which agreement coefficient is appropriate?

a.

This is dependent upon the type of observation system, number of categories, type

of data, unit of analysis, and purpose.

. If nominal comparison cannot be obtained, then marginal agreement methods

should be used.
If only a few categories and/or frequency distributions are unequal, then correction

for chance agreement should be made.
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d. The definition of “items” changes with systems. The probability of occurrence of

the items must be considered.

Preparation or training of subjects who will judge the reliability of the instrument is
an important condition that should be considered. For example, the Educational and
Cultural Center (1969) conducted a study “Behavioral analysis instrument for teachers,” to
develop an instrument to describe teacher behaviors during classroom teaching, planning,
evaluation and diagnosis. The authors emphasized the concept of preparation for the
subjects who are going to judge the reliability of the instrument. They said that the
outcomes can be considered reliable only when the instrument has been used by subjects
prepared in its utilization.

The literature reveals that there is more than one method suitable for establishing the
reliability of an instruments. Because each test or instrument has a different purpose, it is
not necessary to use all of the methods of establishing reliability. Test-retest reliability is
considered to be an important method to assess the reliability of tests and/or instruments
because it is more generalizable than other methods of estimating reliability. Ruud (1976),
Rose et al. (1973), Weston, Petosa and Pate (1997), Nachmias and Nachmias (1976), Pate
(1995) and Colbert (1977), included examples of using test-retest methods to judge the
reliability of their instruments.

The test-retest method corresponds most closely to the conceptual definition of
reliability. A measuring instrument is administered to the same group of persons at two
different times, and the correlation between the two sets of observations (scores) is
computed. The obtained coefficient is the reliability estimate. With this method, error is
defined as any thing that leads a person to get a different score on one measurement from
what he or she obtained on another measurement.

The inter-rater method of judging reliability also has been considered to be
appropriate, especially for instruments that will be used by observers. Different

researchers with different purposes for developing their instruments have used the inter-
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rater method to judge the reliability of their instruments. These include Rose et al. (1973),

Stallings (1978), Weston, Petosa and Pate (1995), Colbert (1977), Voelker and Horvat
(1974), Kazdin (1977) and Holland (1986). The inter-observer agreement refers to a
situation in which the independent observation records of one observer are compared to
those of a second person.

An example of a study that used both test-retest and inter-rater reliability was the
study conducted by Weston, Petosa and Pate (1997). In this study titled “Validation of an
instrument for measurement of physical activity in youth,” both methods, were used. The
inter-rater reliability coefficient for estimating relative energy expenditure (Previous Day
Physical Activity Recall—PDPAR) for the entire day was 0.99 (P<0.01). The coefficient
for estimating relative energy expenditure in play/recreation and exercise workout activities
was 0.99 (P<0.01), and 1.0 (P>0.01), respectively. The test-retest reliability correlation
coefficient for the PDPAR administered twice in one hour was 0.98 (P<0.01)

A second example of using inter-rater reliability was the study conducted by
Stallings (1978). To judge the reliability of the development of the contextual observation
system, inter-rater agreement in the classroom was used, which was assessed by using
trainers as the criterion. Inter-rater agreement in classrooms was compared with scores on
the criterion videotapes in a subsample of classrooms.

A third example was the study conducted by Colbert (1977), “The development and
implementation of the levels of use observational inventory (LoUOI): An instrument to aid
in the adoption of an innovation process.” He used test-retest reliability and inter-rater
reliability to judge the reliability of the system.

A fourth example was the study conducted by Holland (1986) to develop a
criterion-referenced test of fundamental motor skills that is valid and reliable for
elementary-aged students classified as learning disabled, educable mentally impaired or

non-handicapped.
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To estimate the reliability of his instrument he used inter-rater agreement reliability

coefficient and the test-retest reliability coefficients.

Intra-rater reliability is one of the methods that can be used to judge the reliability of

the instrument being developed in this study. In this regard, Kazdin (1977) stated the

following facts.

1.

Intra-observer agreement refers to the situation in which one observer makes an
observation of events on one day and then comes back at a later point in time to observe
the same events. In this situation the term “agreement” is closest in meaning to the term
“reliability.” The two observers start and end their observation at the same time,
otherwise the agreement level will be lower. The time span between the two
observation sessions should be at least one week, and preferably longer. The longer
this time period, the less likely the observer will be able to remember their scores and

thus replicate coding from the first observation session.

. Independence for the intra-observer agreement procedure can be achieved by

withholding observer access to the observation record of the first session when the
second observation is made.

Other methods to judge reliability, are stated below.

. Split-half reliability refers to a method that estimates reliability by treating each of two

or more parts of a measuring instrument as a separate scale. For this method the
instrument is separated into two sets, using the odd-numbered questions for one set and
the even-numbered questions for the other. Each of the two sets of questions is treated
separately and scored accordingly. The two sets are then correlated, and this is taken as
an estimate of reliability. To correct the correlation coefficient obtained between the
two halves, the formula known as the Sperman-Brown prophecy formula may be

applied (Nachmias and Nachmias, 1976).

. Parallel-forms reliability technique is a way of overcoming limitations inherent in the

test-retest method. This technique requires two forms of a measuring instrument that
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may be considered parallel. The two forms are then administered to a group of persons

(or other objects), and the two sets of measures (scores) are correlated to obtain an
estimate of reliability. With this technique, there is the problem of determining whether
the two forms of an instrument are, in fact, parallel. Although statistical tests have been
developed to determine whether the forms are parallel in terms of statistical measures,
determination with respect to the content of the forms must be made on a judgmental
basis (Nachmias, 1976).

. Percentage of agreement. In a study conducted to develop a measure to evaluate
language communication skills of young children, a pilot study to estimate test-retest
reliability was conducted. In this study, 12 first grade children (not included in the
sample for the following study), served as subjects. The classroom task was
administered to the 12 children twice, one week apart. The children were randomly
paired and randomly assigned to play the same role for both sessions. The percentage
of agreement was calculated for each item. The mean percentage of agreement for a
task was 89.3% with a range from 78.5% to 100%. In addition to the small pilot test-
retest reliability study, the split-half and the parallel test methods were used to estimate
the reliability (Rose et al., 1973).

. Generalizability theory. In the development of an observation schedule for coding
reading-related activities in secondary school classroom, reliability was estimated
within the framework of generalizability theory. Classroom observation schedules are
subject to more potential sources of unreliability than paper- pencil tests. These sources
include infrequency or instability of teacher behavior, as well as rater inconsistency.
While most observational studies report inter-rater consistency alone, instability of
teacher behavior has been identified as an important source of instrument unreliability.
Generalizability theory may be a more appropriate framework for conceptualizing and
estimating the reliability of an observation schedule than traditional reliability theory

because it allows the researcher to explicitly and simultaneously estimate more than one
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source of score variation. Research on classroom observation schedule reliability

indicates that generalizability can be difficult to achieve (Wolf and Greenwald, 1978).
Multiple methods. In a study titled “The development and field testing of an instrument
to evaluate student personnel programs,” more than one method was used to judge
reliability. An odd-even reliability procedure and the Sperman-Brown prophecy
formula were used to estimate the reliability of the instrument. The “yes” responses of
50 students, faculty and student personnel administrators to 36 questions were divided
into two separate scores. The odd-even procedure resulted in a correlation coefficient
of +.84 between the two halves of the instrument. The Sperman-Brown formula
yielded a correlation coefficient of +.91 for the entire instrument, (McDavis, 1976).

In another study, “The construction of an instrument to measure proportional
reasoning ability of junior high pupils,” more than one approach was used to judge the
reliability of the instrument. As a criterion for reliability, it was expected that the same
person (or a comparable person) taking the paper-pencil instrument should exhibit a
comparable percentage of mastery. A classic one-form reliability measure was
calculated. Individual pupil scores and the total number of correct responses were
used. The criterion-referenced-nature of the testing and the scoring by category were
used. The approach used in this study afforded a correction for the criterion level and
the variance limitation of criterion-referenced testing. (2) Reliability was also measured
on a test-retest basis and analyzed with the tetrachoric and Pearson correlation

coefficients (Ruud, 1976).

Summary

Observational methodology is most appropriate when an argument can be made that

some unique kind of information can be obtained by examining the behavior of a subject in

areal life setting. The observation systems act as a mirror for clients and/or researchers to

obtain feedback about classroom teaching behavior. Systematic observation has played a

major role in the emergence of teaching/coaching behavior research as a bona fide area of
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empirical study in our profession. There are specific steps involved in the process of

systematic observation.

1. Deciding what to observe.

2. Developing definitions for the behaviors to be observed.
3. Selecting the most appropriate observation system.

4. Establishing observer reliability.

5. Making the actual observations.

6. Summarizing, analyzing and interpreting the data.

Observer error is one of the factors that influences the accuracy of the observational
record. Errors can have their source in behavioral definitions, research design and
problems of measurement. Another factor that influences data accuracy is the observers
themselves. Some of the major obstacles that relate directly to observer error are observer
drift, complexity of the observation system, observer expectancies/bias, observer reactivity
and observer cheating.

Videotaping is an important tool for facilitating systematic observation.
Videotaping feedback provides an objective recording of students’ behaviors and classroom
events, and therefore, is an important resource for assessment and instruction.

To develop a systematic observation instrument a number of questions need to be
considered. These questions should be used to plan the development of an instrument.

1. What is to be measured?

How specific should the items be?

What context defines the demonstration of competence to be measured?
How often and at what points should subjects be measured?

Who will be involved in the measurement process?

Will the measurement be formative, summative, or both?

N O W AW

How much time will be required in adapting or developing the instrument?
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Developing a valid and reliable systematic observation instrument requires several

systematic steps. Because each instrument is created for a different purpose, different steps
will be used in the development process. For this study, “Development of an instrument to
assess the implementation fidelity of physical education lessons,” the following steps
should be appropriate for the development process:

1. Determine the purpose and objectives of the instrument.

2. Construct a table of test specifications for the instrument.

3. Create a pool of potential items.

4. Prepare instructions for using the instrument.

5. Use and refine the item pool.

6. Establish content validity of the instrument.

7. Establish reliability of the instrument.

It is important to create a clear statement of purpose and objectives to guide
development of the instrument. Also important is the use of knowledgeable specialists to
create the instruments purpose and objectives.

Constructing a table of test specifications is also an important step to provide the
developer with a framework for the construction of the instrument and insure that
appropriate content is included in the instrument. This table can be developed after
determining the purpose and objectives of the instrument.

The item pool should be developed in accordance with the test specifications. The
items then should be evaluated by content specialists according to specific criteria.
Examples of criteria for this study include:

1. Match with the lesson components.

2. Consistency with the purpose of lesson component.

3. Consistency with the indicators of appropriate teacher implementation behavior.
4. Discreteness.
5

. Measurability.
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It is important to clearly communicate to users of the instrument its purpose and

organization, as well as how to use and score the instrument. Instructions for using the
instrument should include the following:
1. Introduction: Purpose of the instrument, overview of components, how to use the
instrument and an example of how to score the instrument.
2. Rating scale: Description of the rating scale and the meaning of all levels of the scale.
3. Directions: Steps the users should follow to prepare for using the instrument.
4. Strategy: Description of ways of how to use the instrument efficiently. Main points for
this instrument include:
a. The instrument.
b. Review of the MI-EPEC K-2 lessons.
c. Review and use of the score sheet.
d. Ways to conduct the assessment.

Any assessment instrument must be valid. The validity of the instrument can be
established through more than one method. Appropriate methods include content validity,
concurrent validity, construct validity, discriminate validity, convergent validity and face
validity. The nature of the current study supports the use of face validity and content
validity to describe test appropriateness. The instrument will be considered to have face
validity when content experts rate the following aspects of the instrument as appropriate:
1. Operational definitions (clear and correct).

2. Instrument categories and sub-categories represent the lesson components.
3. The system for recording results of the observation correctly represents the levels of
implementation behavior used by teachers implementing the lessons.

Content validity should answer the question: To what extent does the content of the
instrument measure intended teacher implementation behavior? Content experts are most

appropriate for making these judgments.
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Reliability is defined as an indication of the extent to which a measure contains

variable errors; that is, errors that differed from individual (or some other subject) to
individual during any one measuring instance, and those that varied from time to time for a
given individual on the same instrument. Percent of observer agreement is also used as an
indicator of observer reliability. Observer agreement indicates the degree to which
observers who viewed certain events agree in their recordings. Agreement not only has
been equated with reliability, but has also come to represent the accuracy of data.
Preparing, or training, the observers also is an important issue in systematic
observation. Proper training facilitates observer reliability in the use of an observation
system. Based on the purpose of this investigation and the complexity of the observation
system, various portions of the training may consume more time than others. The use of
instructional principles such as successive approximations in teaching appropriate
observation techniques is strongly recommended. The training process should include
orientation to the system, learning the categories, using the coding form correctly, initial

coding practice and live observation practice.



CHAPTER III
Methodology

Purpose of the Study

The purpose of this study was to develop an instrument to measure the degree to
which physical education teachers implement K-2 lessons developed by the Michigan
Exemplary Physical Education Curriculum Project (MI-EPEC) as intended by lesson
developers.

Development, as the term is used here, includes creating a valid and reliable
instrument that will be appropriate to achieve the following three objectives:

1. To measure the degree to which teachers implement each of the nine components that
appear in the lessons as they were intended by lesson developers.

2. To document the degree to which teachers implement each lesson component in
accordance with the time allocated by lesson developers.

3. To provide a valid instrument for individuals who wish to document relationships that
may exist between teacher implementation behavior emanating from use of MI-EPEC
K-2 lessons and for example, inservice training devoted to use of the lessons or student

achievement of lesson objectives.

Assumptions

Development of the instrument is based upon two basic assumptions:
1. The lessons of MI-EPEC are sufficiently described so that implementation fidelity can
be measured.
2. Teachers who choose to do so are able to implement the lessons as intended by the

developers.

48
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Design of the Instrument
Review of the literature revealed several procedural steps to consider when

developing an evaluation instrument. Each step and the method(s) used for its
completion are described in the following paragraphs. The application of this literature to
the development of the MI-EPEC Teacher Implementation Evaluation Instrument (TIEI)
resulted in the use of seven steps as follows:
1. Determine the purpose and objectives of the instrument.

1.1 Collect information related to the instrument’s purpose and objectives from the

Michigan Implementation Team (MIT).

1.2 Create a prototype purpose statement and objectives.

1.3 Obtain feedback from the MIT on the quality of the prototype statements.

1.4 Finalize the instrument’s statement of purpose and objectives.
2. Construct a table of test specifications.

2.1 Construct a table of test specifications to provide a framework for item

construction.

2.2 Construct a pool of prototype items.
3. Review and revise the item pool.
4. Prepare instructions for using the instrument.
5. Use, refine and establish criterion scores for the items of the instrument.

5.1 Use and refine the instrument.

5.2 Use, refine the instrument, and establish criterion scores for the items.
6. Establish the content validity of the instrument.

7. Establish the reliability of the instrument.

Step 1: Determine the Purpose and Objectives of the Instrument
It is important to create a clear statement of purpose and objectives for the

instrument being developed. Clarity of purpose and well articulated objectives are
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necessary to guide the decisions at each step and sub-step of the instrument development

process. The sub-steps used to create the statement of purpose and objectives for the

instrument were as follows.

1.1

Obtain information from key staff members from the Michigan Exemplary Physical
Education Curriculum Project (MI-EPEC). The purpose of this sub-step was to
obtain information fundamental to developing prototype statements of purpose and
objectives. Staff members selected were the project’s curriculum and instruction
specialist, evaluation specialist, and the project co-chair who fulfilled both curriculum
and evaluation functions. This group was used for six of the instrument development
steps and are referred to subsequently as the MI-EPEC Implementation Team (MIT).
Information was obtained by responses of the MIT to the following four questions
and one open ended item included to obtain other issues related to developing a
purpose statement and objectives for the measurement of teacher implementation
fidelity.
a. Why is it important to measure implementation fidelity?
b. What are you be willing to accept as evidence of high implementation fidelity?
c. What kinds of teacher behaviors would be examples of low implementation
fidelity?
d. What variables do you believe will be associated with high and low
implementation fidelity?
e. Other comments related to appropriately stating the purpose and objectives for

the measurement of teacher implementation fidelity.

This sub-step was completed as follows:

1.

Members of the MIT were asked to answer the four questions included on the form

contained in Appendix A, Step 1.1: Implementation Survey.

. All data obtained from each member was summarized as statements under each

question.
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1.4
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3. All summarized statements were organized according to their commonalties (see

Appendix B, Results of Step 1.1).

Create a prototype purpose statement and objectives.
Subsequent to summarizing the responses of the MIT, the information was divided
into categories representing the statement’s relevance to the instrument’s purpose
and/or objectives (see Appendix C, Analysis of the Statements for Their Potential
Contribution to Creating a Statement of Purpose and/or Objectives for the
Instrument). Drafts of the instrument’s purpose statement and objectives were then
created to represent the categorized information. The draft statements created were
developed in accordance with several criteria. They were:

a.  Clarity of language.

b. Representative of (or rooted in) MIT responses.

c.  Clearly related to implementation fidelity.

d. Consistent with the total evaluation process of MI-EPEC.
The prototype purpose statement and objectives are included in part A (initial draft) of
Appendix D, Development of the Statement of Purpose and Objectives for the
Instrument.
Validate the appropriateness of the prototype statements.
The draft statements of purpose and objectives were returned to the MIT for review.
The MIT members read and suggested changes necessary to maximize accuracy,
appropriateness and clarity. Additions, alterations and deletions were requested along
with supporting rationales. The suggestions obtained were incorporated into a
revised draft consistent with the merit of their supporting rationales. This revised
draft is included in part B (revised draft) of Appendix D.
Finalize the statement of purpose and objectives of the instrument.
The revised purpose statement and objectives of the instrument was returned to the

MIT for review. The purpose and objectives were finalized when each member of the



52
MIT signed off on the last version. It was necessary to schedule meeting of the

investigator and the MIT for the purpose of resolving remaining discrepancies in
feedback. At this meeting all discrepancies were resolved by discussing the rationales
of each member in terms of its importance to the suggested changes until all agreed
about the final form of the purpose statement and objectives. The final statement of

purpose and objectives are included in part C of Appendix D.

Step 2: Construct a Table of Test Specifications

Subsequent to final approval of the instrument’s purpose and objectives, a table of
test specifications was constructed. This table was designed to provide a framework for
item construction. The table took the form of a matrix with the lesson components
represented on one dimension and teacher implementation behaviors on the other. The
teacher behavior side of the matrix was procedural in nature and led to specification of
prototype items suitable for assessing teacher implementation of the lessons. The teacher
behavior categories leading to the pool of potential items are as follows:

Column 1: Lesson components.

Column 2: Statement of the purpose for each lesson component.

Column 3: Identification of indicators acceptable to the MIT as evidence of full

implementation of the intended purpose.

Column 4: A “place holder” for the creation of prototype item that represent the

indicators identified in column 3.

The primary sources of information for completing each cell in the matrix and for
developing the item prototypes were the criteria used to design, write and evaluate MI-
EPEC lesson materials. These criteria were provided to the MIT as an aid to completing the
test specification matrix. The matrix assured that all relevant components of the lessons
would be evaluated. It also insured that appropriate teacher behaviors would be

represented in the prototype items.
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The MIT independently completed the “purpose” and “indicators” columns of the

matrix. Although the MIT was intimately familiar with the structure and substance of the
MI-EPEC lessons, they used the same instructional materials design lesson writing and
evaluation criteria used by MI-EPEC lesson writers to create the lessons.

The instrument for collecting test specification information from the MIT is included
in Appendix E, Data Collection Forms for Step 2: Creating a Table of Test Specifications.
The MIT responses were compiled, edited and then returned to each MIT member for
review along with their original submission. A meeting was then held to resolve
discrepancies and a new consensus version was created, edited and finalized for use in the
item generation step.

The primary source of information used to create prototype items was the
information included in the “indicators” column of the matrix. Prototype items were

created for each lesson component represented in the test specification matrix.

Step 3: Review and Revise the Item Pool
The prototype items were evaluated by the MIT for appropriateness of content and
format. The evaluation criteria used were as follows:
1. Clarity.
Consistency of the item with the indicators of appropriate implementation behavior.
Discreteness of the behavioral description.
Measurability, including appropriateness of the response format.
Consistency of the item with the lesson component.

Lack of bias.

Others.
The item pool was revised in accordance with the suggested changes. Items were
eliminated, added and altered. The strength of the rationale associated with the proposed

change was the basis for the changes made. The items were then resubmitted to the MIT
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for final approval. Some of the changes created additional discrepancies and some need

additional work to gain MIT approval. These changes were resolved in face-to-face

meetings devoted to establishing consensus on an item-by-item basis.

Step 4: Prepare Instructions for Using the Instrument

It is important to clearly communicate the instrument’s purpose and organization, as
well as how to use and rate the items. Information contained in the purpose and objectives
statements, the table of test specifications and items included in the refined item pool
provided the information necessary to format the instrument and write instructions for its
use.

The format of the instrument and instructions for its use were reviewed by the MIT.
The MIT was asked to read the instructions and react to their appropriateness in describing
the purpose of the instrument, how it should be used, and its format. Again MIT members
were asked to provide a rationale for substantive changes recommended. Revisions
reflecting this feedback were then made by the investigator.

The instructions for using the instrument included the following categories:

1. Introduction
Purpose
Overview

Response format

“n & W N

Measurement procedures

Step 5: Use, Refine and Establish Criterion Scores for the Items of the
Instrument
5.1 Use and refine the instrument

Subsequent to revising the instructions, the MIT pilot tested and revised the

instrument. This pilot test involved using the instrument to rate implementation
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fidelity of a videotape of one teacher teaching a 15 minute MI-EPEC lesson. After the

MIT rated the lesson, a meeting was held to identify and discuss the difficulties faced
while using the instrument and how they could be avoided. Again revisions to the
instrument were made based on the problems encountered during the rating process.
Sub-step 5.1 also identified items that were redundant, unclear or inconsistent with
the criteria specified. It also provided information helpful to improving the
instructions for use and the instrument’s format. Changes were made in accordance
with the strength of their supporting rationales and incorporated into a revised
instrument.

Use, refine and establish criterion scores for the items

The instrument was used a second time by the MIT to rate implementation fidelity of
another teacher teaching a 15 minute segment of a MI-EPEC lesson. The procedures
used in 5.2 were the same as those used in 5.1. Again the suggested changes
obtained were integrated into the instrument and a criterion score for each item was
established. This criterion score was used for judging the reliability of the
instrument. When the Student Rating Team (SRT) used the instrument (step 7) to

rate this same teacher, their scores were related to the criterion scores.

Step 6: Establish the Content Validity of the Instrument

This step was designed to describe the content validity of the instrument. Content

validity was used to answer the following question: To what extent does the content of the

instrument measure intended MI-EPEC teacher implementation behavior? The answer to

this question was based on the professional judgment of the MIT members. Two primary

questions guided the collection of data necessary to complete this part of the study.

1. Does the instrument represent all components of the MI-EPEC lessons?

2. Do the items appropriately represent teacher implementation behaviors included in the

MI-EPEC K-2 lessons.
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To obtain evidence of content validity, each member of the MIT completed the form

designed for this step (see Appendix F, Step 6: Assessing Content Validity of the

Instrument) and circled the responses that represented his expert opinion.

Step 7: Establish the Reliability of the Instrument

The inter-rater reliability of the instrument was established by using the data
obtained from MIT and SRT members who used the instrument. Rating responses and
criterion scores obtained from the MIT and SRT were used to calculate the inter rater
reliability. The correlation coefficients between all possible pairs of raters were calculated
using the Pearson correlation procedure contained in the Statistical Package for the Social
Sciences (SPSS). Inter rater reliability was calculated for the components of the instrument
and for the instrument as a whole.

For estimating the reliability of the instrument as a whole (only continuous
responses were used) the following mean correlations were obtained between all possible
pairs of raters
1. Mean correlation between the SRT and criterion.

2. Mean inter-rater reliability among the SRT members.
3. Mean inter-rater reliability among the MIT members.

The same mean correlations were then calculated for the categorical responses “Not
Applicable” and “Not Ratable” (NA & NR). Again correlations were established between
all possible pairs. This correlation was obtained by coding each continuous response as a
“1” and each categorical response as a *“2” then calculating the agreement between pairs.
The first two components (equipment/materials and gym setup) were combined because
each component only has 4 items and their content was similar.

Item responses by the MIT and SRT were also analyzed by response categories and
a degree of agreement coefficient was calculated. The agreement coefficient describes the

degree to which ratings were encompassed by adjacent rating categories.
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Data Collection Procedures

The chairperson of the guidance committee and co-director of the MI-EPEC project
was consulted to identify the subjects for the study. The MIT members from Michigan
State University were contacted by the investigator to obtain their agreement to participate.
The SRT members from the University of Michigan were contacted by Dr. Charles T.
Kuntzleman, co-director of the MI-EPEC project and faculty member at the University of
Michigan.

All data related to the seven steps used to develop the instrument were collected
between April 30 and July 2, 1998. Data were collected in accordance with the steps
described earlier. Data collection for some steps, required follow up meetings to discuss
and obtain consensus. Seven meetings averaging two hours were needed to complete the
steps. For each step, the subjects of the study were contacted by phone or E-mail to
provide them with the necessary information and/or<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>