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CHAPTER I 

INTRODUCTION 

Clinical evaluation is an integral component in the 

education of physical therapy students. The Mastery and 

Assessment of Clinical Skills (MACS) evaluation instrument 

was developed to improve the consistency and quality of 

clinical evaluation in Texas. A large number of academic 

and clinical physical therapists assisted in the develop

ment of the MACS in order to insure content validity. 

This study was undertaken to determine the interrater 

reliability of a group of physical therapy ~linical 

instructors who have supervised full-time and part-time 

physical therapy students on their clinical affiliations. 

Two psychomotor skills were presented on videotape. After 

viewing each skill, the clinical intructors then rated the 

student's performance in the MACS. Interrater reliability 

of the clinical instructors was then determined. 

Statement of the Problem 

The interrater reliability of the physical therapy 

clinical instructors utilizing the MACS was unknown. The 

interr ater reliability scores of selected physical therapy 

psychomotor skills were analyzed. This study attempted to 

1 



answer the question: What are the Baylor Health Care 

System physical therapy clinical instructors' interrater 

reliability scores on selected psychomotor skills? 

Statement of Purposes 

2 

The primary purpose of the study was to determine the 

Baylor Health Care System physical therapy clinical 

instructors' interrater reliability scores on the two 

psychomotor skills from the Mastery and Assessment of 

Clinical Skills evaluation instrument. The second purpose 

was to make a videotape of student performance on two 

selected psychomotor skills from the MACS instrument. The 

third purpose was to review and evaluate the written 

comments on each skill to· determine the reasons why the 

ratings were given. 

Hypotheses 

For the purposes of this study, the four null hypo

theses were: 

1. There is no significant interrater reliability in 

the ratings obtained from the Baylor Health Care System 

physical therapy clinical instructors on each key 

indicator of skill 10 (muscle testing) as measured by the 

third edition of the Mastery and Assessment of Clinical 

Skills evaluation instrument. 
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2. There is no significant interrater reliability in 

the ratings obtained from the Baylor Health Care System 

physical therapy clinical instructors on each key 

indicator of skill 11 (goniometry) as measured by the 

third edition of the Mastery and Assessment of Clinical 

Skills evaluation instrument. 

3. There is no significant difference in the 

interrat er reliability score between full-time and part

time physical therapy clinical intructors in the Baylor 

Health Care System on each key indicator of skill 10 

(muscle testing) as measured by the third edition of the 

,Mastery and Assessment of Clinical Skills evaluation 

instrument. 

4. There is no significant difference in the 

interrater reliability score between full-time and part

t ime physical therapy clinical intructors in the Baylor 

Health Care System on each key indicator of skill 11 

(goniometry) as measured by the third edition of the 

Mastery and Assessment of Clinical Skills evaluation 

instrument. 

Definition of Terms 

For the purposes of this study, the following 

operational definitions were used. 
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Clinica'l instructor. The licensed physical therapist 

who has primary responsibility for evaluating a physical 

therapy student in the clinic. 

Full-time clinical instructor. A clinical instructor 

who supervises only full-time, 5 to 8 week affiliation 

students. 

Part-time clinical instructor. A clinical instructor 

who supervises only part-time, 1 or 2 week affiliation 

students. 

Mastery and Assessment of Clinical Skills (MACS). 

The evaluation instrument developed by the Texas 

-Consortium for Physical Therapy Clinical Education that is 

used to assess Texas physical therapy students during 

their clinical affiliations. 

Skill 10 (muscle testing). One of the 54 skills in 

t he third edition of the MACS. Each skill addresses an 

area of competence in physical therapy practice. This 

skill describes the patient evaluation procedure "manual 

muscle testing." See Appendix A for a full statement of 

the skill. 

Skill 11 (goniometry). This skill describes the 

patient evaluation procedure "range of motion" testing 



using a goniometer. See Appendix B for a full statement 

of the skill. 
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Key indicator. One of the performance criteria for a 

skill in the MACS. 

Baylor Health Care System. A group of hospitals in 

North Texas, with Baylor University Medical Center in 

Dallas serving as the central administrative unit. 

Assumptions 

Eight assumptions were made for this study. 

1. The MACS consists of a group of skills which 

represent the minimum competencies necessary for entry 

level physical therapy practice. 

2. Content validity' of the MACS has been established 

through an ongoing review process by physical therapists 

throughout the state of Texas. 

3. The physical therapy clinical instructors in the 

Baylor Health Care System have received adequate training 

in the use of the MACS to use it effectively in the clinic 

and in this study. 

4. Videotaping presented the psychomotor skills in a 

realistic manner. 
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5. Each clinical instructor had an equal opportunity 

to rate performance while viewing the videotape of each 

skill. 

6. Each physical therapy clinical instructor was 

able to see the videotape clearly. 

7. Clinical instructors rated performance on a 

videotape in a similar manner to performance in the 

clinic. 

8. The change in physical environment did not bias 

the experts or participants. 

Limitations 

The results of this study were evaluated within the 

context of the following ·limitations. 

1. The extent of experience in use of the MACS was 

variable among the physical therapy clinical instructors. 

2. The extent of training in use of the MACS was 

variable among the physical therapy clinical instructors. 

3. The size of the convenient sample was small, and 

only two hospitals within the Baylor Health Care System 

were utilized. This limits the generalizability of the 

study. 

4. There was no way to control personal conversa

tions about the videotapes during the study. 



7 

Significance of the Study 

The objectives of the Baylor Health Care System 

include serving as an educational center for health care 

personnel and serving as a research center. This study 

has contributed to the completion of both of these objec

tives, and it has provided a preliminary examination of 

the effectiveness of two skills in the MACS, a physical 

therapy clinical evaluation instrument which is used by 

physical therapists at Baylor. 

Clinical education is a major activity of the 

physical therapy departments in the Baylor Health Care 

System. A large percentage of the physical therapists 

participate in student supervision as full-time or part

time clinical instructors. It is hoped that this study 

may have contributed to identification of the need for 

more extensive training in the use of the MACS for 

physical therapy clinical instructors. 

The MACS has been the clinical evaluation instrument 

for Texas physical therapy students since 1979. There 

have been only limited attempts to study interrater reli

ability on a few skills (Dragotta, Note 1). It is, 

therefore, difficult to assess student competence in the 



clinic when clinical instructors may be interpreting the 

MACS differently. 
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Physical therapists must have a reliable means of 

determining student clinical competence. The MACS was 

designed for this purpose. This study explored the inter

rater reliability of two psychomotor skills in a hospital 

setting. 

Summary 

The problem of determining interrater reliability was 

studied in the physical therapy clinical education program 

of the Baylor Health Care System. The evaluation instru

ment utilized was the MACS. Interrater reliability was 

assessed on two psychomotor skills, muscle testing (10) 

and goniometry (11). 



CHAPTER II 

REVIEW OF LITERATURE 

In this chapter, four topics relevant to this study 

are discussed: the process of evaluation, clinical evalu

ation instruments, the use of videotape in evaluation, and 

statistical reliability. Numerous studies have been 

conducted in the fields of psychology and education on 

evaluation and statistical analysis of reliability. In 

several fields, videotape has been utilized as the medium 

for presenting the experimental subjects for study. A 

,review of past physical therapy journals revealed many 

attempts to create an evaluation instrument applicable to 

all physical therapy students. This literature review 

provided a representative sample of the pertinent studies 

i n each area. 

The Process of Evaluation 

Moore and Perry (1976) defined evaluation as "The 

appraisal of the worth of a person, place, or thing in 

terms of internal or external criteria" (p. 3). They also 

stated that evaluation may be performed to predict 

performance; describe a program, person, or thing; or 

prescribe further actions. 

9 
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Evaluation may be completed by a supervisor (or 

teacher), a peer, or by the person being evaluated (self

evaluation). Friesen and Dunning (1973) found that 

psychology students could effectively rank order the 

performances of their peers presented on a videotape. 

Their ratings were significantly higher than those of 

their supervisors. They concluded that peer evaluation 

was a useful adjunct to other forms of evaluation. 

Several studies have been completed on the problem of 

errors in evaluations utilizing rating scales. 

Littlefield, Anthracite, Herbert, and McKendree (1983), in 

a clinical study involving medical students, proposed that 

a handicap score be given to faculty raters, based on 

their tendency to make these errors. The student's final 

grade or assessment would then be based on this adjusted 

rating. Moore and Perry (1976), in a non-clinical study, 

discussed errors of leniency and central tendency, the 

halo effect, logical error, proximity error, and contrast 

error. An error of leniency occurred when the rater gave 

the student too high a rating. An error of central 

tendency was the tendency to use primarily the middle of a 

rating scale. The halo effect involved giving a higher 

rating to a student who has done well in other areas. A 

logical error occurred when similar traits are rated the 
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same. A contrast error involved the tendency to rate a 

student's behavior at opposite ends of the continuum of 

behavior. A proximity error involved similar ratings of 

nearby items. 

Gibb (1983) studied the halo effect further. He 

found that grades on term papers correlated significantly 

with course grades only when information about the 

student's previous academic performance was available to 

the grader. He suggested that to increase objectivity, 

term papers should be graded without knowledge of the 

student's past performance. 

Marston, Zimmerer, and Vaughn (1978) described the 

problem of coder drift in . the evaluation of teacher 

performance. They defined coder drift as, "Change that 

takes place in the way an observation system is used after 

coders have been trained" (p. 1). They stressed the need 

for retraining to normative standards in order to increase 

reliability of ratings. 

In summary, evaluation is a complex process that has 

many purposes, takes many forms, and may contain several 

types of errors. In clinical evaluation, an appropriate 

instrument must be developed to complete the process 

effectively. 
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Clinical Evaluation Instruments 

Many health professions have developed evaluation 

instruments and rating scales to assess student perform

ance. Erviti, Fabrey, and Bunce (1979) developed a simple 

rating scale of 46 items for faculty to use in assessing 

medical students. The responses called for were seldom, 

sometimes, usually, and consistently. The middle 

responses tended to be used the most. 

The American Occupation Therapy Association (AOTA) 

developed an evaluation form for students completing their 

clinical affiliations. The Field Work Performance Report 

has been adopted by AOTA as the official instrument for 

evaluation of clinical performance. Crocker, Muthard, 

Slaymaker, and Samson (1975) discussed the process of 

establishing validity and reliability of the instrument. 

Overall validity was determined by relating the ratings on 

the Field Work Performance Report to a rating based on 

potential for being hired in a facility. The assumption 

made was that a student who performed well would have good 

potential for employment. Clinicians and educators 

assisted in item writing and reviewing the material for 

content validity. Interrater reliability was assessed by 

having two staff members rate every student on the pilot 

study. 
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Kerr and Mickelson (1971) described a checklist and 

rating scale form. The form consisted of general state

ments about clinical performance and a list of common 

physical therapy procedures. Dickinson, DiMarino, and 

Pfitzenmaier (1973) described a descriptive evaluation 

form developed by several schools in New York. The objec

tives for this form must be developed by each clinical 

center. Wilhelm (1969) proposed a Q-methodology for 

developing a clinical evaluation instrument. 

The Mastery and Assessment of Clinical Skills 

The MACS evaluation instrument was developed in 1977 

through 1979 by the Texas Consortium for Physical Therapy 

Clinical Education. The MACS consists of 54 skills, with 

performance criteria (key indicators) for each skill. The 

MACS is utilized by physical therapy students in all the 

s chools in Texas, as well as some schools in other 

states. 

A large number of clinical and academic physical 

therapists representing many practice areas in Texas 

participated in writing the MACS. Thus, content validity 

may be reasonably assumed. Initially, each skill was 

reviewed by three groups of physical therapists before it 
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was placed in the MACS. In addition, the MACS has under

gone three revisions. 

Dragotta, Academic Coordinator of Clinical Education 

at the University of Texas Health Science Center at San 

Antonio, has performed some studies on reliability. She 

indicated that consistency of training is a major factor 

in consistency of ratings (Dragotta, Note 1). 

The Use of Videotape in Evaluation 

Videotape has been utilized as a medium for present

ing the experimental subjects in several studies. Nugent 

and Labs (1978) suggested that videotaping was the one 

method by which behavior can be held constant. This 

allowed determination of the consistency of raters' judge

ments. Their study involved performance of complex elec

trical work by Navy personnel. 

Person, Klein, Hyman, and Cook (1977) performed an 

elaborate study of transcultural interrater reliability 

using videotape. Psychiatrists in Turkey and Missouri 

viewed schizophrenic patients on videotape and noted 

presence or absence of symptoms. This study allowed 

psychiatrists from two distant countries to observe and 

rate patients from their own and another culture. This 
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was logistically possible only through the use of video

tape. 

Piercy and Laird (1983) utilized videotaped segments 

of activity to develop a short rating scale for effective

ness of family therapists. Curlee (1981) utilized 

videotape recordings to study reliability of ratings of 

disfluency and stuttering. Rafael and Marinoff (1973) 

advocated use of videotape by teachers to reobserve 

children in a classroom. 

Boykin and Nelson (1981) studied the effects of 

instructions and calculation procedures on observers' 

accuracy, agreement, and calculation correctness. Pairs 

of students watched videotapes of children. It was found 

that instructions that emphasized the importance of 

obtaining high interobserver agreement yielded higher 

agreement scores than accuracy scores. In addition, when 

students were allowed to perform their own calculations, 

they erroneously inflated agreement levels for their own 

data and deflated agreement levels for data contrived to 

appear collected by other students. The authors concluded 

that directions should emphasize accuracy and not agree

ment. 
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In summary, videotape has been used in a wide range 

of studies. It is a convenient method that may be applied 

to a variety of questions. Directions given for a video

tape study appeared to affect the results. 

Statistical Reliability 

Studies in the fields of education (Burton, 1981), 

psychology (Naglieri & Maxwell, 1981), speech therapy 

(Norris, Harden, & Bell, 1980), medical education (Markert 

& Shoes, 1980), physical education (Godbout & Schutz, 

1983), and many others have considered the problem of 

determining reliability. There are many statistical 

studies dealing with a variety of tests. Determination of 

reliability is affected bi the statistical test selected. 

Overall and Klett (1972) described interrater reli

ability in terms of ratings made independently by two 

observers. The two-rater format was frequently used in 

interrater reliability studies. Bartko (1976) concluded 

that a high intraclass correlation reliability coefficient 

is obtained when there is small within-subjects variance. 

Bremman and Prediger (1981) discussed using kappa as a 

descriptive statistic summarizing agreement between two 

judges across a number of objects. Green (1981) compared 



17 

three measures of agreement: proportion of agreement, 

G-index, and kappa. He concluded that no single agreement 

index is appropriate for all sets of data. Smith (1979) 

developed a computer program for determining agreement of 

paired raters. 

Littlefield, Murrey, and Garman (1977) described use 

of a generalizability coefficient which corrects ratings 

for the number of raters and trials. Bintig (1980) and 

Burton (1981) advised against the use of the statistical 

test kappa for multiple raters. However, Bartko and 

Carpenter (1976) distinguished different forms of kappa, 

and related generalized kappa as an appropriate test for 

multiple raters. 

Summary 

The need for a reliable clinical evaluation instru

ment in physical therapy and in other professions has been 

documented. Many statistical tools have been devised to 

test reliability. Studies have shown videotape to be a 

useful medium for experiments on reliability. This study 

attempted to use this information to test interrater reli

ability of clinical instructors in a hospital setting. 



CHAPTER III 

METHODOLOGY 

This study utilized a quasi-experimental, one-group 

posttest only design. There was no control group. 

Setting 

The physical therapy clinical instructors viewed the 

videotapes in the physical therapy gymnasium at Baylor 

Institute for Rehabilitation (formerly Swiss Avenue 

Hospital) and in two conference rooms at Baylor Hospital. 

The videotapes were shown during regularly scheduled in

service meetings. The chairs and monitor were placed in a 

similar pattern each time. It was not possible to reserve 

the same room for each presentation. 

Make-up sessions were held in the office of the 

re s earcher. One person attended a make-up session for 

each videotape. 

Three experts (two clinical and one academic) viewed 

the videotapes in the researcher's office. The two 

clinical experts viewed the videotapes at the same time. 

One academic expert viewed the videotapes in a classroom 

at the Texas Woman's University Presbyterian campus with 

only the researcher present. 

18 
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Population and Sample 

All 18 licensed physical therapy clinical instructors 

in the Baylor Health Care System participated in this 

study. This group formed a convenient sample of the popu

lation of physical therapy clinical instructors in Texas. 

Of this sample, 7 physical therapy clinical instructors 

worked with full-time students and 11 worked with part

time students. The physical therapy clinical instructors' 

experience in utilizing the MACS was unknown. 

Protection of Human Subjects 

The patient and student "actors" in the videotapes 

were volunteers. A thorough description of the study was 

presented and a rehearsal of the videotapes completed 

before the subjects signed a release form (Appendix C). 

Participation in the study by the clinical instruc

tors was voluntary. Instructions on the videotape 

informed the clinical instructors that turning in the 

written materials constituted participation consent 

(Appendix D). 

Permission was obtained from the Directors of the 

Physical Therapy Departments to conduct the study. Copies 

of these letters are in Appendix E. 
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Instruments 

Mastery and Assessment of Clinical Skills 

The evaluation instrument utilized was the third 

edition of the MACS. This instrument was required for use 

by Texas physical therapy students. It was considered to 

be part of the public domain and was available for use by 

clinical instructors. It was not necessary to secure 

permission to use this instrument. 

Skills 10 (muscle testing) and 11 (goniometry) were 

selected for this study for several reasons. They were 

basic physical therapy skills which all students must 

master. Both skills required close visual inspection by 

the clinical instructor rating a student; this made them 

ideal for videotaping. Skill 10 (muscle testing) also had 

a strong tactile component. The investigator was inter

ested in how the clinical instructors would react to not 

being able to touch the patient. Finally, there was a 

patient volunteer available who demonstrated obvious 

problems related to these two skills. 

Development of the Videotape 

Using skills 10 and 11 as a guideline, a plan was 

developed for each videotape using a 5 x 8 card system. 
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Each card had three elements: visual elements and camera 

angle, topic to be presented, and script for the student 

and patient. The script included both correct and 

incorrect responses by the student, based on the perform

ance criteria (key indicators) in the MACS. 

The student "actor" reviewed muscle testing and 

goniometry with the investigator. The student rehearsed 

twice with the investigator and once with the patient 

"actor." 

The videotape was filmed in the physical therapy 

gymnasium at Baylor Institute for Rehabilitation. Filming 

was done on Sunday when the physical therapy gymnasium was 

not in use. The camera person was a staff physical thera

pist at Baylor Institute for Rehabilitation who had 

developed the departmental videocassette library. Equip

men t used included a JVC color videocamera (model KY-

1900U), a JVC recorder (model CR-606OU), and 3/4-inch FUJI 

videocassette tape. 

During the actual filming, there was not exact 

adherence to the script because of the anxiety level of 

the student and some unplanned responses by the patient. 

For example, the patient developed a cramp in the ham

string muscles during the knee flexion measurement on 
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skill 11. The student had to spontaneously modify the 

procedure to accommodate for this problem. The main ideas 

stated in the script were portrayed in the final video

tape. A copy of the videotape was placed in the library 

of the Texas Woman's University. 

Pilot Study 

Before the licensed physical therapy clinical 

instructors viewed the videotapes, they were viewed by 

four experts. Two of the experts were from an academic 

setting, and two were from a physical therapy clinical 

setting. Their experience level as physical therapists 

ranged from 8 to 24 years. All four experts had several 

years experience with the MACS, and two participated in 

the development of it. 

The experts viewed the videotapes and rated the 

student in the same manner as the clinical instructors. 

Responses by the experts to skills 10 and 11 are given in 

Appendix F. The experts also completed an evaluation form 

on the acceptability of the videotapes (Appendix G). The 

experts were interviewed by the researcher as to the 

reason for their ratings that indicated less than accept

able performance, and these responses are found in 

Appendix H. 
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The responses by the experts formed the basis for 

determining the correct answer on each key indicator. The 

researcher made the final decision on each rating, but at 

least 50% of the experts were in agreement with the deci

sion. 

Findings from the Experts 

The experts were divided in their opinion of the 

correct answer on approximately 50% of the key indicators. 

There was not a pattern of response in terms of the back

ground of the expert, academic or clinical. There was 

g~eater division of opinion on skill 11 than on skill 10. 

An example of disagreement among the experts was 

found on skill 10, key indicator "d," "Instructs patient 

in motion to be done--demonstrates, if necessary." Two 

experts (one academic and one clinical) rated the 

student's ?erformance acceptable (yes). One clinical 

expert stated performance was inconsistent and assigned a 

rating of question mark(?). One academic expert stated 

the student had little affect and the patient looked bored 

and rated the student's performance not acceptable (no). 

No changes were made in the videotape or procedures 

bas ed on the findings from the experts. All four experts 
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agreed that the videotapes were acceptable for use in the 

study. 

Data Collection 

The licensed physical therapy clinical instructors 

viewed the videotapes during two regular in-service meet

ings (two at Baylor Institute for Rehabilitation and two 

at Baylor Hospital). They were given a copy of each skill 

and paper for notes at the beginning of each session. 

They were given a copy of the student's written work 

(produced on the videotape) at the end of the videotape 

(Appendix I). 

The physical therapy clinical instructors rated the 

student on each skill using the standard directions 

(Appendix J) for recording in the MACS. The physical 

therapy clinical instructors turned in their skill ratings 

form and notes at the end of the meeting. 

Treatment of Data 

Tabulation of the frequency of yes, no, question 

mark, and blank responses on each key indicator of each 

skill was done. The written comments on each skill were 

reviewed and evaluated by the researcher to determine why 

"no" ratings were given. These comments are discussed in 

the following chapter. 
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Reliability was determined using the statistical 

test, generalized Kappa (Bartko & Carpenter, 1976). This 

test was appropriate for an experiment utilizing multiple 

raters with multiple questions. 

Item analysis was performed on each key indicator of 

skills 10 and 11. At-test was performed to determine if 

there was a significant difference between interrater 

reliability scores of physical therapy clinical 

instructors working with full-time vs. part-time 

students. 



CHAPTER IV 

FINDINGS 

The results of the study are described in this 

chapter. Tables of data are presented as well as a narra

tive description. 

Description of Participants 

There were 18 licensed physical therapy clinical 

instructors in the study. Seven of the physical therapy 

clinical instructors worked with full-time students, and 

11 of the clinical instructors worked with part-time 

students. Of the seven full-time clinical instructors, 

three were from Baylor Institute for Rehabilitation and 

four were from Baylor Hospital; both are part of the 

Baylor Health Care System. Of the 11 part-time clinical 

instructors, 5 were from Baylor Institute for 

Rehabilitation and 6 were from Baylor Hospital. 

Analysis of the Data 

The data were described for each hypothesis and for 

the item analysis. Several tables of data are provided. 
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Hypothesis 1 

Hypothesis 1 stated: There is no significant inter

rater reliability in the ratings obtained from the Baylor 

Health Care System physical therapy clinical instructors 

on each key indicator of skill 10 (muscle testing) as 

measured by the third edition of the Mastery and 

Assessment of Clinical Skills evaluation instrument. The 

data for skill 10 are presented in Tables 1 and 2. 

Analysis of the data utilizing the statistical test, 

generalized Kappa, revealed a reliability score of .337 

for the full-time physical therapy clinical instructors 

arid .355 for the part-time physical therapy clinical 

instructors. Hypothesis 1 ~as accepted. 

Generalized Kappa ranges from -.143 to 1, with .43 as 

the midpoint. Thus, the reliability scores obtained on 

this skill were very low. This indicated that the results 

were due to chance rather than to agreement among the 

physical therapy clinical instructors. 
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Table 1 

Responses of Full-Time Clinical Instructors 
by Skill 10 Key Indicators 

Reseonse 
Yes No Blank Question Mark 

Key Indicator ( ✓ ) ( N) (No answer) (?) 

a 7 

b 3 2 2 

C 5 2 

d 7 

e 5 1 1 

f 6 1 

g 7 

h 1 4 2 

i 7 

j 4 2 1 

k 3 3 1 

N = 7. 
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Table 2 

Responses of Part-Time Clinical Instructors 
by Skill 10 Key Indicators 

Res:eonse 
Yes No Blank Question Mark 

Key Indicator ( ✓) ( N) (No answer) ( ? ) 

a 11 

b 3 5 3 

C 1 8 1 1 

d 11 

e 6 5 

f 9 2 

g 11 

h 3 4 4 

i 11 

j 3 6 2 

k 6 2 3 

N = 11. 
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Hypothesis 2 

Hypothesis stated: There is no significant inter

rater reliability in the ratings obtained from the Baylor 

Health Care System physical therapy clinical instructors 

on each key indicator of skill 11 (goniometry) as measured 

by the third edition of the Mastery and Assessment of 

Clinical Skills evaluation instrument. The data for skill 

11 are presented in Tables 3 and 4. Analysis of the data 

utilizing the statistical test, generalized Kappa, 

revealed a reliability score of .230 for the full-time 

physical therapy clinical instructors and .220 for the 

part-time physical therapy clinical instructors. 

Hypothesis 2 was accepted. 

The reliability scores obtained on this skill were 

also very low. This indicated that the results were due 

to chance rather than to agreement among the physical 

therapy c:inical instructors. 
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Table 3 

Responses of Full-Time Clinical Instructors 
by Skill 11 Key Indicators 

Key Indicator 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

N = 7. 

Yes 
( ✓) 

7 

6 

2 

7 

3 

6 

4 

2 

4 

No 
( N) 

1 

5 

3 

2 

3 

2 

Response 
Blank 

(No answer) 

3 

Question Mark 
( ? ) 

1 

1 

3 

3 

1 

1 
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Table 4 

Responses of Part-Time Clinical Instructors 
by Skill 11 Key Indicators 

Yes 
Key Indicator ( ✓) 

a 7 

b 6 

C 1 

d 10 

e 7 

f 8 

g 9 

h 5 

i 2 

j 9 

N = 11. 

No 
( N) 

2 

4 

5 

1 

2 

2 

2 

6 

4 

2 

Response 
Blank 

(No answer) 

4 

Question Mark 
(?) 

2 

1 

5 

2 

1 

1 
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Hypothesis 3 

Hypothesis 3 stated: There is no significant 

difference in the interrater reliability score between 

full-time and part-time physical therapy clinical 

intructors in the Baylor Health Care System on each key 

indicator of skill 10 (muscle testing) as measured by the 

third edition of the Mastery and Assessment of Clinical 

Skills evaluation instrument. At-test was performed to 

test this hypothesis. The results showed t = 1.151. This 

hypothesis was accepted. 

In order fort to be significant at the .05 level, 

t 16 must equal 2.12 (18 subjects from 2 groups with 2 

degrees of freedom). Therefore, there is no significant 

difference in the reliability coefficient between the two 

groups of physical therapy clinical instructors. 

Hypothesis 4 

Hypothesis 4 stated: There is no significant differ

ence in the interrater reliability score between full-time 

and part-time physical therapy clinical intructors in the 

Baylor Health Care System on each key indicator of skill 

11 (goniometry) as measured by the third edition of the 

Mastery and Assessment of Clinical Skills evaluation 

instrument. A t-test was performed to test this hypo

thesis.· The results showed t = .667. Therefore, there is 
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no significant difference in the reliability coefficient 

between the two groups of physical therapy clinical 

instructors. This hypothesis was accepted. 

Results from the Item Analysis 

An item analysis was performed to determine the 

percentage of correct responses on each key indicator of 

skills 10 and 11. The percentages ranged from 27.8 to 

100.0 for skill 10 and from 11.1 to 94.4 for skill 11. 

Tables 5 and 6 present the percentages of correct 

responses for each of the key indicators as well as the 

index of discrimination and the index of difficulty for 

each key indicator. 

For skill 10, the index of discrimination ranged from 

-0.200 to 0.800; and for skill 11, the index of discrimi

nation ranged from -0.200 to 0.600. A positive index of 

d is crimination indicated a well-written key indicator, one 

which would be judged correctly by those clinical instruc

tors with the highest percentage of correct answers. For 

example, key indicator "c" on skill 10 stated, "Takes part 

passively through range to check range of motion." This 

key indicator was clearly written and received an index of 

di s cr i mination score of 0.800 (Table 5). 



Key 
Indicator 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 
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Table 5 

Item Analysis Results for Skill 10 

% Correct 
Responses 

100.0 

33.3 

72.2 

100.0 

61. l 

83.3 

100.0 

44.4 

100.0 

44.4 

27.8 

Index of 
Difficulty 

0.000 

0.900 

0.400 

0.000 

0.500 

0.100 

0.000 

0.500 

0.000 

0.500 

0.500 

Index of 
Discrimination 

0.000 

-0.200 

0.800 

0.000 

1.000 

-0.200 

0.000 

1.000 

0.000 

0.600 

0.600 



Key 
Indicator 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 
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Table 6 

Item Analysis Results for Skill 11 

% Correct 
Responses 

11.1 

66.7 

55.6 

94.4 

55.6 

11.1 

16.7 

44.4 

38.9 

72.2 

Index of 
Difficulty 

0.900 

0.400 

0.500 

0.000 

0.400 

0.900 

0.800 

0.700 

0.600 

0.300 

Index of 
Discrimination 

0.200 

-0.400 

0.200 

0.000 

0.400 

-0.200 

0.400 

-0.200 

0.400 

0.600 
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For both skills 10 and 11, the index of difficulty 

ranged from 0.000 to 0.900. An index of difficulty score 

of 0.500 indicated a well-written key indicator. For 

example, key indicator "c" on skill 11 stated, "Exposes 

the joint and its landmarks." This key indicator received 

an index of difficulty score of 0.500. This indicated 

differentiation between the highest scoring 27% of the 

group of clinical instructors and the lowest scoring 27% 

of the clinical instructors (Table 6). 

Summary 

The results of the study supported all four hypo

theses. There was no significant interrater reliability 

among the full-time or part-time physical therapy clinical 

instructors on skills 10 or 11. There was no significant 

difference in reliability between the two groups. 



CHAPTER V 

SUMMARY, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS 

Summary 

This study determined the Baylor Health Care System 

physical therapy clinical instructor interrater reli

ability scores on two psychomotor skills from the Mastery 

and Assessment of Clinical Skills evaluation instrument. 

A videotape was developed for each skill. Eighteen physi

cal therapy clinical instructors then rated the student 

actor on the videotape utilizing the MACS evaluation 

instrument. The results were talleyed and statistical 

tests were performed to accept or reject the hypotheses. 

All four null hypotheses listed below were accepted. 

1. There is no significant interrater reliability in 

the ratings obtained from the Baylor Health Care System 

physical therapy clinical instructors on each key indi

cator of skill 10 (muscle testing) as measured by the 

third edition of the Mastery and Assessment of Clinical 

Skills evaluation instrument. 

2. There is no significant interrater reliability in 

the ratings obtained from the Baylor Health Care System 

physical therapy clinical instructors on each key 
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indicator of skill 11 {goniometry) as measured by the 

third edition of the Mastery and Assessment of Clinical 

Skills evaluation instrument. 
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3. There is no significant difference in the 

interrater reliability score between full-time and part

time physical therapy clinical intructors in the Baylor 

Health Care System on each key indicator of skill 10 

(muscle testing) as measured by the third edition of the 

Mastery and Assessment of Clinical Skills evaluation 

instrument. 

4. There is no significant difference in the 

interrater reliability score between full-time and part

time physical therapy clinical intructors in the Baylor 

Health Care System on each key indicator of skill 11 

(goniometry) as measured by the third edition of the 

Mastery and Assessment of Clinical Skills evaluation 

instrument. 

Conclusions 

The results showed poor interrater reliability among 

the physical therapy clinical instructors in the Baylor 

Health Care System for skill 10 (muscle testing) and skill 

11 (goniometry). Interrater reliability was slightly less 

among the full-time clinical instructors than part-time 
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clinical instructors. However, there was no statistical 

difference between the two groups on both skills. 

Discussion 

There were many possible reasons why interrater 

reliability was not at an acceptable level on the skills 

studied. These are discussed below. 

Statistical Limitations 

There were 18 participants in this study, divided 

into 2 groups of 7 full-time and 11 part-time physical 

therapy clinical instructors. There were 11 key indi

cators on skill 10 (muscle testing) and 10 key indicators 

on skill 11 (goniometry). Thus, each participant 

responded to 21 questions (key indicators). For each 

skill, there were more key indicators than there were 

participants in each group of physical therapy clinical 

instructors. This made statistical analysis of the 

results difficult: there was a large number of questions 

and a small number of participants to answer them. 

In addition, only .04% of the 54 affective and 

psychomotor skills in the MACS were studied. The results 

of this study cannot be generalized to the other skills in 

the MACS. 
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Videotape Limitations 

Utilizing videotape as the method to present the 

skills may have been an influence on the results of the 

study. The skills were illustrated; however, the filming 

was not all of high quality. The photographer had some 

experience but was not an expert. Some of the close-up 

shots of the student's written work were poorly focused. 

However, a copy of this work was given to the clinical 

instructors at the end of the videotape. It was not 

necessary to read the written work on the videotape. 

The physical therapy clinical instructors were unable 

to "touch" the patient. Some clinical instructors may 

believe that the tactile sense or "hands on" approach is 

necessary to test the patient to determine if the student 

was accurate. When the clinical instructor is unsure of 

the patient's response, he or she will often perform the 

procedure on the patient to check the accuracy of the 

student's work. 

The physical therapy clinical instructors were unable 

to interact with the student actor on the videotape. In 

actual clinical situations, the clinical instructor 

usually discusses the procedure with the student as well 

as observing it. Knowing the student's thought process 
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may change the clinical instructor's assessment of his or 

her performance. 

Overall, videotaping may not be the ideal method to 

present the skills. Alternate methods of measuring inter

rater reliability may be more accurate. 

Division of Opinion among the Experts 

The experts, academic and clinical, were unable to 

agree on the correct rating for the student on many of the 

key indicators. This made assessment of interrater reli

ability difficult because it was questionable what the 

"correct" rating should be on many of the key indicators. 

In this study, individual accuracy by the physical 

therapy clinical instructors was necessary in order to 

achieve interrater reliability for the entire group. If 

the physical therapy clinical instructors did not select 

the "correct" answer, then interrater reliability was 

low. 

Experience Level of the Clinical Instructor 

There was wide variation among the clinical 

instructors' experience in utilizing the MACS. It appears 

that a clinical instructor's concept of the MACS may 
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evolve over time; this may also decrease interrater reli

ability. Continued in-service education on use of the 

MACS may help solve this problem if differences in percep

tion of these skills really exist. 

Item Analysis of the MACS 

The item analysis provided an additional way of 

looking at the MACS. In an ideal study when interrater 

reliability is high, the percentage of correct responses 

would be 100%. This would cause the index of difficulty 

and the index of discrimination to be zero. 

Limitations of the MACS 

A review of the key indicators for skills 10 (muscle 

testing) and 11 (goniometry) reveals that many of them 

have more than one concept. For example, key indicator 

"b" of skill 10 states, "Positions the part to determine 

the degree of strength; i.e., anti-gravity or gravity 

assisted position and eliminates substitutions when they 

occur." There are at least two thoughts within one state

ment. A review of the comments written by the experts and 

the participants on each skill revealed different ratings 

based on response to different aspects of the key indi-

cator. 
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When the key indicators expressed only one concept, 

there was much greater agreement among participants. For 

example, key indicator "g" on skill 10 states, "Checks 

both the normal and involved side." There was 100% agree

ment on this key indicator. 

This evaluation discrepancy among clinical instruc

tor s on some key indicators suggests that the MACS may 

need furt h er revision for clarity. The results from the 

i t em analysis support this need for revision. 

The low interrater reliability scores in this study 

indicate the need for continued investigation of the 

process of evaluating physical therapy students in the 

clinic. If clinical instructors are unable to agree on a 

student's performanc e, then the faculty would not know 

when entry level competencies were met; thus, graduation 

may need to be postponed until all clinical faculty were 

in agreement. In order to ensure adequate clinical educa

tion for the student and the possession of adequate 

clinical skills for safe practice, physical therapists 

must be able to reliably assess student competence in the 

clinic. 
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Recommendations 

There are several possible further studies that may 

be done to determine interrater reliability. The number 

of skills may be increased in a study utilizing the same 

format. Additional demographic information may be 

included to help isolate the factors that decrease inter

rater reliability. A selected number of skills could be 

studied using a different methodology. 

The evaluation instrument may need to be changed. 

Clarification of the criteria for assigning a rating in 

the MACS may be studied and appropriate changes made. 

In-service education may be needed to improve utili

zation of the MACS. The videotapes produced for this 

study could be utilized to teach physical therapy clinical 

instructors how to rate the student in the MACS. 
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APPENDIX A 

SKILL 10: MUSCLE TESTING 



SllU #..l.Q_ Student'• Name --------------
Performs accurate meuurements of auscle strength in patients with varied neuro-
aJ&cular and 111USculoskeletal di.aorders . 

Affiliation 1'lmber 
1 2 3 4 5 6 7 8 Performance Criteria: lev Indicators of Acceptable Masterv 

s Selects the a. appropriate type of test for the specific 

CI 
order. 

s b. Positions the part to determine the degree of strength ; 
ie. antigravity or gravity assisted position and elimi-

CI natea substitutions when they occur. 

s c. Takes part passively through range to check range of 
action. 

CI 

s d. Instructs patient in action to be done--demonstrates, 
if necessary. 

CI 

s e. Palpates tendons and muscle bellies for evidence of 
contraction. 

CI 

s 
f Gives resistance correctly (location and amount). 

CI 

s Checks both the normal and involved aide. 2, 

CI 

s 
h. Judges patient.' s 111Uacle strength accurately. 

CI 

s 
i. Performs the evaluation within a reasonable length 

CI of time. 

s j . ~..odifies test procedure appropriately without sacri-
ficing accuracy when pain, limitation of action, or 

CI 
psychological reactions are limiting factors. 

s k.. Records the results of the muscle test accurately and 
concisely noting any deviations from the accepted 

CI 
testing procedures. 

Does this student do other things which you feel indicate perforaance beyond the 
minimum needed for safe and effective practice or fail to do things which you feel 
indicate deficiencies in this area? If so, please note affiliation number, describe, 
and initial. 
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APPENDIX B 

SKILL 11: GONIOMETRY 



Student'• 5-______________ _ 

!valuate• joint ranae of aotion by 1oniomtric •aaureaent. 

Affiliation lfuaber 
1 2 3 4 5 6 7 8 Perforsmce Criteria: lav Indicator• of kcentable Muterv 

s a. lzplaiDa the procedure to the patient. 

CI 

s b. Po• itiona patient in pnferred or acceptable alternative 

CI 
podtioa. 

s c. bpoaaa the joint and iu lmdaaru. 
CI 

s d. Inatruc:t• the patient to perform the a:,tion actively, 
if poaaible. 

CI 

s .. Maintain• aligmant of the aonio. ter vi th l.auhurks 
and az1a of a:,tion. 

CI 

s f. lead• the 1cale at the be&i,miing and end of the range. 

CI . 

s g. llillinatu •ub•tituti~. 

CI 

s h. Judge• patient'• rmae of -,ucn aceurnely. 

CI 

s 1. Differentiate• between liaitatioo due to joint re-
• triction or •oft ta• ue diaordera. 

CI 

s j. .. cord.a re•ulu and not•• if a:,tioo vu actii,e or 
pu•ive. 

CI 

Doea this 1tudent do other thinp which you feel indicate perfor.ance beyond the 
m.niam needed for 1afe and effective practice or fail to do thi.Dp which you feel 
indicate deficienci•• 1.D. this area? If 10, pleue note affiliation number, describe, 

and initial. 
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APPENDIX C 

CONSENT FORM 



TEXAS WOMAN'S UNIVERSITY 

CONSENT FORM 
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We, the undersigned, do hereby consent to the record
ing of our voices and/or images by Judith Ann Hembree, 
acting on this date under the authority of the Texas 
Woman's University. We understand that the material 
recorded today may be made available for educational, 
informational, and/or research purposes; and we do hereby 
consent to such use. 

We hereby release the Texas Woman's University and 
the undersigned parties acting under the authority of the 
Texas Woman's University from any and all claims arising 
out of such taping, recording, reproducing, publishing, 
transmitting, or exhibiting as is authorized by the Texas 
Woman's University. 

SIGNATURES OF PARTICIPANTS* 

____________ Date 

____________ Date 

____________ Date 

*** 
The above consent form was read, discussed, and 

signed in my presence. In my opinion, the person(s) 
signing said consent form did so freely and with full 
knowledge and understanding of its contents. 

____________ Date 

Witness 

Note: This form was signed by the student actor and 
patient in the videotape and was filed with the Human 
Subjects Review Committee. 
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ORAL DIRECTIONS TO THE CLINICAL INSTRUCTORS 

ON THE VIDEOTAPE 



ORAL DIRECTIONS TO THE CLINICAL INSTRUCTORS 

ON THE VIDEOTAPE 
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I wish to welcome you to this study. I appreciate 

your donation of your time and your expertise. I hope you 

will enjoy this opportunity to participate in clinical 

educational research. 

The "Blue MACS," developed by the Texas Consortium 

for Physical Therapy Clinical Education, has been used in 

Texas and in the Baylor Health Care System since 1978. 

The purpose of this study is to evaluate the physical 

therapy clinical instructor's utilization of the "Blue 

MACS" for assessment of student skills. The study results 

will also be used to complete the requirements for the 

degree of Master of Science in Health Sciences Instruction 

at the Texas Woman's University. 

Participation in this study is voluntary. You will 

not be compensated in any way for participation or for any 

injury that may be a result of participation in this 

study. Turning in the written material at the end of this 

meeting will constitute consent for participation. 

You will not be identified in any way in this study. 

If you write comments on the pages of the "Blue MACS" 



provided to you, please use only the initials CI at the 

end of the comment. 
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Now, let's discuss the background for the videotape 

patient. Mr. Jones is a 42-year-old male who has been 

referred to physical therapy for reassessment of lower 

extremity weakness and range of motion deficits. He has 

been assigned to your student. 

In 1973, Mr. Jones jumped off a roof and fractured 

his right lower extremity. There were many vascular 

complications, and an open reduction internal fixation was 

performed twice. Mr. Jones received 4 months of physical 

therapy as an outpatient in 1974. 

Your student has performed other range of motion and 

muscle tests and has asked to be checked off on these two 

skills when he assesses Mr. Jones. The student has 

completed self-evaluation in the "Blue MACS" and has 

placed a check by all key indicators for these two 

skills. 

As you watch your student on the videotape, you may 

want to write some notes on the student's performance on 

the blank page provided to you. 

At the end of the videotape you will be provided a 

copy of the assessment results as recorded by the student. 
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You may review this in the same way that you would review 

any work your student places in the chart. 

After you have viewed the videotape and reviewed the 

written work, please record your assessment of the 

student's performance on the page of the "Blue MACS" 

provided to you. Follow the standard instructions for 

recording in the "Blue MACS." 

Befor e you turn in the page from the "Blue MACS" __ , 
please check full-time or part-time clinical instructor in 

the box at the bottom of the page from the "Blue MACS." 

You are a full-time clinical instructor if your last 

student was full-time or a 5- or 6-week affiliation 

student. You are a part-time clinical instructor if your 

last student was a preclinical or 1- or 2-week affiliation 

student. 

The patient assessment by your student is about to 

begin. If you are unable to see this monitor clearly, 

please reposition yourself now. Thank you. 

The treatment portion of the videotape follows. The 

last three paragraphs of directions follow the test on the 

videotape. This paragraph will not be on the videotape. 

Your student has now completed the patient assess

ment, and it is time for you to evaluate. Remember to 
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follow the standard instructions for recording in the 

"Blue MACS." That is, for each key indicator, record a 

check mark for yes, N for no, question mark for uncertain, 

or a blank for no opportunity to observe. Remember to 

check the box for full-time or part-time clinical 

instructor at the bottom of the page of the "Blue MACS." 

Please do not discuss this videotape with anyone in 

this room or with any therapist during the day for the 

next week. You will be given an opportunity to discuss 

the study when it is complete. Please do not discuss it 

until that time. 

Thank you for your participation. Please record your 

assessment of the student now. 
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LETTERS OF PERMISSION TO CONDUCT THE STUDY FROM THE 

PHYSICAL THERAPY DEPARTMENT DIRECTORS 



BAYLOR L':',;l\'ERSI TY MEDICAL CE'\TER 

P,, ,,,,w r ,,",·11 Ir. . F '<. , ~.H .. -\ 
Prc-iJ,·n, 

Ms. Judy Hembree 
Physical Therapy Department 
3504 Swiss Avenue 
Dallas , Texas 75204 

Dear Ms. Hembree: 

l .. ,c: T' t: .. li ·. H -- : :· 
~ .H i .rn.i t. ...:: ,c ~ ii ,t ~ .\1. ·:, · ! l 
Eril .inJ \ 1.1 ~l' i :- ,, ·• i • \: .. '. 
(tl· •Tt.'.t \\ l : ui:r 1 \1L·ni ·r :.t! H ,, ;· · 
~11nro1 .... ~ \1.: .1: 1 1... 1, h ::1-· , 11 1.i h1..·,,_ .~ .. · , 

April 2, 1984 

You have my permission to conduct your study concerning 
physical therapy clinical instructors interrater reliability 
during two of our regularly scheduled Monday in-service meetings. 
As you know, our staff is interested in clinical education and 
I am sure would actively participate as subjects. I understand, 
however, that participation is voluntary. 

You are scheduled to conduct the study for the staff 
at Jonsson and Collins on April 16 and 23 1984. The meeting 
lasts from 8:15 to 9:00 A.M. 

Sincerely, 

x'o r·~ 
Kay Youens 
Director, Physical Therapy 

l<EY/der 
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SWISS A VENUE HOSPITAL 

3504 Sw= A~ur 
o.tlas. Texas 7 5 2 04 
(21'4) 826-703(1 

M. Tim Pams 
Executive Director 

Jls. Judy Hembree 

April 2, 1984 

Physical Therapy Department 

Dear Judya 

You have my permission to conduct your study 
concerning physical therapy clinical instructors' 
interrater reliability during two of our regularly 
scheduled in-service meetings. As you know, the 
staff is very interested in clinical education and 
I am sure would actively participate as subjects. 
I understand, however, that participation is 
voluntary. 

You are scheduled to conduct the study on 
April 9 and 12, 1984. The meetings are scheduled 
from 8115 to 9,00 a.m. 

An affiliate of the B.wlor Health C.are System 

Sincerely, 

c_~tl 'fui'6- lfo~~-m I PT 
Ia.Nelle Riester, P.T. 
Director, Physical Therapy 

Rehahiliurion 

~ · L Parkt"r . )\1 J l 

Mt"d11.. .··/ f)irnl , )r 

R L. Bru, e. \' ;1 
As,,oc,at c [, rret.,r 
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PILOT STUDY: EXPERT RESPONSES BY SKILLS 10 AND 11 

KEY INDICATORS 



PILOT STUDY: EXPERT RESPONSES BY SKILL 10 

KEY INDICATORS 

Response 
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Key 
Indicator 

Yes 
( ✓) 

No 
( N) 

Blank 
(No answer) 

Question Mark 
(?) 

a C,D,B A 

b C,D B,A 

C C,D,B,A 

d C,A D B 

e C,D,B,A 

f C,B D A 

g C,D,B,A 

h D,B,A C 

l C,D,B,A 

j C,D,A B 

k D C,A B 

Note: Key 
h · d' 'd 1 A, B, c, D refer tote in 1v1 ua experts 

( N=4) . 
A-and Bare clinical experts. 
c and Dare academic experts. 



PILOT STUDY: EXPERT RESPONSES BY SKILL 11 

KEY INDICATORS 
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Key 
Indicator 

Yes 
( ✓) 

No 
( N) 

Response 
Blank 

(No answer) 
Question Mark 

( ? ) 

a A C,D B 

b B,D C A 

C B A,C,D 

d A,B,C,D 

e C,D A B 

f C,D A,B 

g C D A,B 

h A,B,C,D 

i A,D B C 

j A,C,D B 

Note: Key ... 
A, B, c, D refer to the individual experts 
( N=4) • 
A-and Bare clinical experts. 
C and Dare academic experts. 
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VIDEOTAPE EVALUATION: RESPONSES BY THE EXPERTS 



VIDEOTAPE EVALUAlION 

Please rate the components of the videotape listed below as: acceptable for use 
in the study, not acceptable for use in the study, or undecided. The comments 
section may be used for suggested changes or any other ideas you wish to suggest. 

Component 

Purpose of the study. 
Comments: 

Background information on the patient. 
Comments: D--Why does he need to be 

reassessed? 

Explanation of written materials. 
Comments: B--Unclear about the ROM form-

can't see it; maybe say that it will be 
given to CI 

Directions for the study. 
Comments: 

Directions for noting full- or part-time 
clinical instructor. 

Comments: C--Might want to know# of years 
experience individual has using MACS 

Other (specify) 
Comments: A--ROM form--distracting to show-

made me worry about not being able to see it. 

Not 
Acceptable Acceptable Uncertain 

A,B,C,D 

A,B,C D 

A,C,D B 

A,B,C,D 

A,B,D C 

A 

m 
~ 



APPENDIX H 

PILOT STUDY: EXPERT COMMENTS AND RESPONSES BY 

SKILLS 10 AND 11 KEY INDICATORS 
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PILOT STUDY: EXPERT COMMENTS AND RESPONSES BY SKILL 10 KEY INDICATORS 

Key 
Indicator 

a 

b 

C 

d 

e 

f 

Response 

? 

N 

N 

N 

N 

N 

N 

? 

N 

N 

N 

B 

? 

N 

Expert 

A 

A 

B 

A 

B 

C 

D 

B 

D 

A 

B 

C 

D 

A 

D 

Comments 

Should do a sitting test for the feet. 
Trying a functional (standing) test for 

plantarflexion was inapropriate because 
of knee weakness; should try in parallel 
bars. 

Did not do; try another position 

Did not eliminate substitutions. 
Did not stabilize most of time. 

Never did. 

Never did. 

Checked range of motion in previous video, 
however, did not passively take through 
range in this instance. 

No comment. 

Inconsistent instructions. 

Little affect; patient looked bored. 

Not consistent. 

Not consistent. 

"Touched" the right ankle, however, did not 
really palpate tendons or muscle belly. 

No comment. 

Cannot tell on video. 

Used long lever at hip--if do Kendall, 
use a spring test. 

Abduction--with a painful knee should not 
cross joint. 

Gastroc-soleus--should be more thorough. 



Key 
Indicator 

h 

j 

k 

N = 4. 

Response 

N 

N 

X 

N 

N 

X 

N 

N 

N 

? 

N 

Note. N = No; X 

yes. 

Expert 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

Comments 

One action only is a gross test. 

One action only is a gross test. 

Must touch patient to decide. 
Possibly was trace on foot. 

On the foot, did not check the muscles 
properly. 

Do not cross the joint~ 
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When there was pain or no motion, gave up. 

Could not tel 1. 

Did not alter position for knee flexion 
when cramp developed. 

Did not try to find out about quad. 
Did not pursue raising up on toe. 

Gross test; did motion once. 
Some may have been right. 

Could 'be no. 
Recorded for gross test. 

Should have palpated tibialis anterior 
better and placed in gravity eliminated 
position. 

Blank; ? = Question Mark; All other responses were 
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PILOT STUDY: EXPERT COMMENTS AND RESPONSES BY SKILL 11 KEY INDICATORS 

Key 
Indicator 

a 

b 

C 

e 

f 

Response 

? 

N 

N 

? 

N 

N 

N 

N 

N 

? 

? 

? 

Expert 

B 

C 

D 

A 

C 

A 

C 

D 

A 

B 

A 

B 

Comments 

Did patient already know why he was 
doing the test? 

Be more specific in explanation (i.e., as 
to purpose of measuring joint range of 
motion, reason for measuring both 
sides, etc. ) • 

Overall, little explanation to the 
patient. 

Patient looked puzzled and bored. 
Affective skills no. 

Could be no. 
Want to see again. 
Thomas test--film from side of plinth so 

if not limited, could see. 
Never asked about back comfort, especially 

in prone. 

Should position patient differently 
(supine or sitting) to measure knee 
flexion after hamstring cramp developed 
on left. 

Also try to support lower extremity in 
measuring hip abduction/ adduction. 

Did not uncover trochanter. 

Exposed landmarks for ankle/knee but not 
hip joint and trunk. 

No comment. 

Possibly? 
External rotation sitting--goniometer rode 

up. 

Greater trochanter. 
External rotation sitting left leg--let 

ride up. 

Unsure--would turn goniometer. 
Not recorded on form. 

Put down only end range--appeared to do 
it. 



Key 
Indicator 

g 

h 

i 

j 

N = 4. 

Response 

? 

? 

N 

N 

N 

N 

N 

N 

X 

? 

N 

? 

Expert 

A 

B 

D 

A 

B 

C 

D 

A 

B 

C 

D 

B 
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Comments 

Could be no. 
Tried, but did not use hands to stabilize. 
Did not do enough, but did some. 

Inconsistent--did some verbally. 

Did not eliminate external rotation with 
abduction. 

Thomas test--did not lock pelvis. 

Did every motion once--do 2 or 3. 
? + 1 on knee extension. 

No starting range. 
Some active and some passive--did not 

compare. 

Record ROM to nearest 5°. 
Read the goniometer off the part in 
abduction/ adduction measurement. 

See g. 
Left knee flexion done too quickly. 

Did not record ankle 

No comment. 

Could be blank. 

Not recorded or mentioned. 

Inconsistent--do passive on more and see 
what find. 

Note. N = No; x = Blank; ? = Question Mark; All other responses were 
yes. 



APPENDIX I 

MUSCLE TEST AND RANGE OF MOTION FORMS 

FROM THE VIDEOTAPE 



f BAYLOR UNIVERSITY MEDICAL CENP~R 
RANGE OF MOTION - LOWER EXTREMITY 

V1 .ciRD 
\ 

'-h3 Diagnosis 6 //J ®LI£ Jn·a.dµ./L(/ : Name 90/A.R >4-! Age 

Positioning of Patient for Testing of Joints: 
SuEine: Hip Flexion (opposite hip extended), Abduction, Adduction; Knee Extension; 

Dorsiflexion, Plantarflexion, Inversion, Eversion. 
Prone: Hip Extension; Knee Flexion. 

Sitting: Hip Internal & External Rotation; Knee Extension. 
'. Please Note Below If Patient Positioned Otherwise. A= Active 
Also Not~ Positioning For Knee Extension. P = Passive 

LEFT ' RIGHT 
\f'S Examiner's Initial s 1 t/j 

"I-- I Date J.j- l 

I HTP 

A /() </ Flexion 0-120 /:J..O 
r I 

I\ -s H.Exten~ion 0-15 .--~ 'Jlh I ii//, r / ;.··:\ )-
p 

A 1s Abduction 0-45 ;J_:J_~ 
p I 

Ai / '.-' Adduction 0-30 ~ I 
p 
A! ."n I nt. Rot. 0-/_.5 I~:,;_ 
-
JJ 

. /1 I -:JI Ext. Rot . 0-4 5 ...,;)_.,,(_'") I 
p i 

A 
p 

A 
p 

A 
p 

A 
p 

A 
p 
A 
p 

--..J 
I-' 



A! /IS 
p 

1\ +I 
p 

A IS 
p 

A ✓:J-
p 

A 1s 
p I 

i\ 3_~ 
{) 

Conunen t s: 

L~• 

Fl exion 0- 13 5 

:::xt ension 0 

/ 

AN!(T_F 

Dors i flex ion 0 - 20 

Plantarflex i o n 0-50 

Invers i on 0- 30 

Ev e r s io n 0- 20 
---

1~ ' 
LO ~i 

'f- -3 

- I~ 
~o 

..:20 

>-75 

I 
i 

A 
p 
A 
I' 

A 
p 
A 
p 

A 

r 
A 
p 

---..J 
I'-) 



, \ BAYWR UNIVEffiITY MEDICAL CENTER 
MANU\L MUSCIE TEST 

Name ~ Age f2 Diagnosis 4 Ip @ L/£ dn~ 
N N:mnal 
G+ G::>::>d plus 
G Go~ 
G- G::>od minus 
F+ Fair plus 
F Fair 
F- Fair minus 
P+ Poor plus 
P P'.)::,r 
P- Poor minuz 
T Trace 
0 Zer::> 

Completes range ::,f m::>ti::,n against gravity plus maximal manual resistance 
C~pletes range ::,f m::>ti::>n against gravity plus m::>derate t::, maximal resistance 
Completes range of m::>tion against gravity plus m::>derate manual resistance 
C::>mpletes range of motion against gravity plus minimal t::> m::>derate resistance 
C::>mpletes range ::,f m::>tion against gravity plus any minimal resistance 
C:mipletes range of m::>tion against gravity 
C::>mpletes m::,re than½ range ~f motion against gravity 
Initiation ::,f range of motion against gravity to½ the range 
C3mpletes renge of motion cravity eliminated 
Any partial ra~e ::,f motion gravity eliminated 
Contracti::,n ~ith no joint m::>tion 
No evidence ::,f contraction 

Grades Fair (F) and below in red 

- - --+--~--• NECK 

_____ ,.___ - - .L ~ TRUNK 

I 

I 
- ~ -- ........ ---1-- --- --

1 

I 

- I 

.FLEXION- - -- -

RCYTATION 

EXTENSION 

___ lT8=-12) _ __Re_ctus A_bdo~nis 
__ (T8~1.Q)_.Ext.enial Obll_g_ue ______ _ t 

i 

. i --•- --- I 

-TlO-Ll) Internal Oblique I I I I ! I 
(.Tbg)_Thoracic. Ext.ens.ors _ 

_ (Tl0--L5) Lumbar Extens::>_rs 
.b 

- _i. I 

-..J 
w 



I 

I 

i I HIP : FIBXION 
I 

I -- ...-- - -- - 1----
I I 

-+- -+-----· __ _j__ _ _ I' l'l'l• n,--.,Tfll\T 

I : i ., I 

: A:3DUCTION 

\ 
I 

I I .ADDUCTION __ 
! 

I I ~Y'T'. 'Rm'AT. -+-- --,-
I Tl\1'T' 'RITT~rti. 
I 

I i KNEE 
i I FLEXION 

I 1 - . - j - · ------
I ; trt • ' I • t' n~ '.'--. T ()lJ 

I I 
J\NKIE I I PIANTAR 

I -+------ -- ·-· . - - - 1 . FLEXION_ 
' I I • 

I I IX)R31 
I : I 

I I Fl.EXTON 
I. 

! 

I 

--t-~-- I 

FOCYI' rn VEffi ION _ : 
I I I 
I : EVER3ION 
i 

I 
I TOES ; 

I 

I I 
FLEXION 

I 

I 
I 
I ·- -- + ·- .. - - --- . -

l\.B.OlJCTiillt _ 
I 
! j /\ DDUC'J 'ION 

Feroorel (12-4) IliopsJas 
7 .... -,~ CJJ.._ ___ _ ll2-~-~_rt,9;t_:ius .. ______ _ . __ _ 

T n f' - n l ut. ( I 15-S2) Gluteus MBximus __ 
-5.~'-Cll..u._~ __{U+~ Gluteus ~d 1 us __ 
~,m. rnu:t. ( L4-sl) Tensor Fascia r a tee 

LObt_ur_fl_:t_or .. _WA)_ Adductor_ Grou_p __ ____ 
Ohtnrnt.~r (L3-S3) External Rotators 
~nn. r.111t. (T~-~l) Internal RJtetors 

Sciatic ( r.4-s3) Inner Hamstrings ___ 
.5-c.1.at.i.c. _ _ _ __{_L4-s3) Outer Hamstri~_ 
;-. " · I , I 1 ( T~-4) Cluadricens 

Tibial .. . !s J,~2}__Gastrocnemi us 
'rihia_l_ _ _ (S1-2) Soleus ___ ____ 

~~eon. (L4-Sl) Tibialis Anterior __ 

n. Peron. <IA-Sl) Extensor Hal. Long. 
n. Per·-m. (T~-Sl) Extensor Dig. Long • 

Tibial ( I,5-Sl)_Tibi.e.l~ _F::>s_t~ri?r_ 
~- pp-,.."'\n l T .L _5] ) T'.-- r ,r-11~ T.rirnzus 
~ _ PPrrin. (T~-~l) Peroneus Brevis 
"P ·i h-i Al . ( T.S-~?) Fl Px'"'lr Hal. I.orums 

L-PJ.an.tar_ ____ {T,S--~?) FlPY'W Hal. Brevis 

Ti Mal (Vi-~?) Fl p·,r""'r n i o. L~n.cz:us 

P.J.anta_r __ __ _{J.,5-S2.ll:_lex:Jr Dig. Brevis 
El~nt ~r_ _ _ _(Jb~_g_) _k~br_ic~~s __ _______ 

_ .PJ.:mtar . __ __ fL5~_Do.rsal lnter_:,ss~i _ 

Plc:TL• r (15-S2) Plnn~a :r Iritenssei 

,C I i e: I l f { _ _i_ _=11 . I_ l C1L 

L-b~f ·· -
§rj-t--4-·· 
'--:; L_.J_ [L . 
\'. ,-t I C, ' 
~1 I 

~-1(1; 
. --

~f.-,__ ___ 
~~ /\ I F T(.l 

~t---~--+--- --

,:;----~ /_TQi a . N ------ -- i1 .. -
o+--N 

'---

n1 
~~; - -- 0 \ 

/) I ,, - I 

\ \ I 

\ I 0 
- -

- · -- -· · - --
/ { i\J ' --

I/ 
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APPENDIX J 

INSTRUCTIONS FOR RATING THE STUDENT IN THE MACS 



V. ASSESSING STUDENT PERFORMANCE 
In recording your useaa11ent of student•' mastery of clinical akills, 
please remember that for ALL STUDENTS. regardless of their level of 
training and/or experience (ie. part-time or full-time affiliations), 
the STANDARD FOR APPROVAL IS THE SAME: 

THE LEVEL OF PERFORMANCE NECESSARY FOR~ AND 
EFFECTIVE PRACTICE AS A GRADUATE PHYSICAL THERAPIST, 

Please do not let your natural hope that many students achieve ex
cellence distract you from the PURPOSE OF THE MACS: 

TO ASSESS THE STUDENT'S PROGRESS TOWARD ADEQUATE 
MASTERY OF ESSENTIAL SKILLS 

A, RECORDING ON THE INDIVIDUAL SKILL SHEETS 
1. Aaaeaa ONLY those competencies that you try ' to help the 

atudent master during this affiliation. LEAVE TBE OTHER 
PAGES BLANK. 

2. Assess each 1CEY INDICATOR SEPARATELY. Each describes a 
different criterion that is part of the entire skill, and 
the student may do ~11 at some and require additional 
practice with others. 
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3. RECORD your assessment of the key indicator (criteria) ON THE 
INDIVIDUAL SKILL SHEETS in the STUDENT's COPY of the Blue MACS. 
This should be done in the numbered column designated for your 
affiliation, using the following: 



( 
RATING SCALE 

= STUDENT HAS MET MINIMUM LEVEL CRITERIA 
Place a check mark opposite a key indicator as soon as 

ou are satisfied with the student'• rfomance. Your 
'Yea rating may be recorded whenever you feel the 
•tudent 1• able to perform this upect of a skill inde-
~e~~~1 at the minimal level neceHary for safe~ 
effective practice in your aetting-as early as the 
firat day in •ome cues. Thia step should NOT be left 
until 111d or final evaluation aessions or the Formative 
Evaluation opportunitiea will be lo• t. 

(N) • STUDENT HAS NOT YET MET ENTRY LEVEL CRITERIA 
Write (N) opposite the key indicator if the atudent is 
not doing this well enough or consistently enough at 
thia time for you to feel his/her work would be safe 
and effective if it were UD8uperviaed. In other words, 
the student still needs to improve his/her performance 
of the particular key indicator. 

(?) • Record a (?) ONLY IF YOU HAVE NOT HAD SUFFICIENT 
OPPORTUNITY TO OBSERVE THE STUDENT'S PERFORM
ANCE OF THE KEY INDICATOR IN ORDER TO MAKE A 
DECISION, 

(Leave • -BLANK) s IF YOU HAVE NOT BEEN WORKING WITH THE 
STUDENT ON MASTERY OF. THE KEY INDICATOR, 
This is equivalent to: "no opportunity to perform" OR 
"not applicable" in your •etting. 

Do NOT feel that because an instructor at an earlier affiliation 
uaessed the student's performance u acceptable, you cannot give 
ci ''N" rating. A student's ability to perform may be determined 
in part by special characteristics of the setting in which he/she 
ia working. Your rating should be based on how the student does 
with the type of patients, facilities, procedure• and staff u 
your • etting provide•• 

4. USE OF COMMENT SECTIOO of the a kill •beet: 

Use the spaces at the foot of each skill sheet page to comment 
on any aspects of the student'• performance you feel are im
portant. 
INDICATE AFFILIATION NUMBER AND PLACE YOUR INITIALS BESIDE EACH 
CCHiENT YOU MAD. 
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SITUATIONS DESERVING C~S include: (see following examples) 

1. ANY 0 N'e" YOU RECORD REQUIRE A COMMENT which details why the 
performance is not at minimum entry level. (See Affil. fl 
coment below) 

2. Qualify the conditions under which you recorded a "Yes" 
rating. (See Affil. 12 c0111Dellt below) 

3. Comment on performance which exceeds a minimum acbieve1111!nt. 
(See Affil. #3 comment below) 

REMEMBER, the "Tea" rating simply says that the student is at 
least adequate. Be/she may or may not perform at a higher than 
minimum level and deserves that feedback. 

1.:S:...,_,,..~~-+-+-+-+--11. 1)1.ffermtiatu bee.a lia:itation du to joillt re
ttr1ctioD at aoft tiaa. diaorden. 

CI 

Doe• tb.1.a •tudalt do otbaT thillp which ,o,a f•l 1Dd1.cate perfommce beyqDd the 
a1n1- for •af• ad effeet:1.,.. practice or fail to do Chi-• wb1c.b you t .. 1 1D
d.1cat1 defid.atcta 111 th1a area? If •o, plAaN DOU affiliatiaD maber I da•crihe, 

~-
Affil 11 1/12/11 • Illcoaautmt ill d.1ffermt1ada,, ~ at t1au 
Atf1l 12 ll/5/11 Cl hrforad wll bat oaly cm !up ad lcDN lJ.llitaU.ou . 
.&tf1l 13 2/21/12 11P Shon hip dqrH of d0c:r1a11lat10n md pl.ma cornc:ti'" 

ro • accord 
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Note. From Mastery and Assessment of Clinical Skills 
(3rd ed.) by Texas Consortium for Physical Therapy Clinical 
Education, 1982. 



REFERENCE NOTE 

1. Dragotta, N. Personal communication, March 27, 1983. 
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