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ABSTRACT

RELIABILITY AND VALIDITY OF ASSESSING STUDENT PERFORMANCE OF
PSYCHOMOTOR SKILLS IN ENTRY LEVEL PHYSICAL THERAPY CURRICULA

by
Nancy S. Darr

Physical therapists rely on a large repertoire of psychomotor skills for patient
evaluation and treatment. Reliable and accurate assessments of student performance of
psychomotor skills are required to provide feedback to students and faculty, to establish
student competence, and to enable faculty members to evaluate their instructional
methods. In this study a scoring system was designed to objectively assess student
performance of five selected ankle joint mobilization procedures. A detailed task analysis
was performed on each joint mobilization procedure, which included dividing each
procedure into 13 subtasks. Criteria were written for successful completion of each task
and subtask. A scoring system was developed, which enabled raters to score each subtask
on a scale of 0 to 2 points. From the task analyses a unique score sheet was devised for
each joint mobilization. Content validity of this testing tool was established via expert
opinion of four orthopaedic physical therapy specialists, who were not involved as raters
for the study or in teaching the course. Sixty-two entry level master of physical therapy
students, enrolled in a clinical orthopaedics course, served as subjects. Four of the course
instructors were trained in the use of the score sheets and served as raters. Each student
performed 3 of the 5 selected joint mobilization procedures. All four raters

simultaneously scored each student’s performance of the joint mobilization procedures.
All testing was videotaped, and 20 students’ performances were scored again at a later
time from the videotapes by all four raters. Interrater reliability was calculated using
interclass correlation coefficients (ICC 3,1) and percent agreement statistics for both
students’ performances during live performance scoring and from video tape. Intrarater
reliability was evaluated using interclass correlation coefficients (ICC 3,1) for total task
scores. Intrarater reliability of subtask scores was assessed using percent agreement.
Results indicated fair to moderate interrater and intrarater reliability as determined by
ICCs. Interrater and intrarater reliability of total task scores, as evaluated by percent
agreement statistics, was moderate to good. Subtask score reliability was highly variable.
Further research into assessment of student performance of psychomotor skills is needed.

Key Words: Assessment, Joint mobilization, Psychomotor skills, Student performance,
Task analyses
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Physical therapists rely on a large repertoire of psychomotor skills for the
assessment and treatment of patients, including manual therapy skills such as soft tissue
mobilization and joint mobilization.

Physical therapy students are expected to learn

these psychomotor skills as part of their entry level education in addition to basic science
and theory. While basic science and theory can be assessed reliably with well-constructed
paper and pencil tests, this type of traditional test does not provide a valid method of
assessing psychomotor skills.1,2 Reliable and accurate assessments of these psychomotor
skills are required to provide feedback to students and faculty, to establish student
competence, to identify students who may be in need of remediation, and to enable
faculty members to more effectively evaluate their instructional methods.
Many dental schools use rating scales to assess performance on specific, technical
psychomotor skills. There has been considerable research in dental education regarding
the use of task analyses and performance criteria to develop rating scales for evaluating
student performance of dental procedures. Some dental educators have developed rating
scales to assess student product quality.2'6 Other dental educators have developed task
analyses and performance criteria to be used while the student is actually performing the
tasks.7,8

Many of these investigators did not assess the reliability of their rating scales.

When reliability of rating scales has been assessed, a wide variety of statistical analyses
have been performed, making comparison of studies very difficult.9 In the past five years,
motor control theory has also been incorporated into instruction and assessment of
psychomotor skills in dental education. 10-14
3
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Psychomotor skills in medical education are often assessed as part of an Objective
Standardized Clinical Evaluation (OSCE). Harden and Gleeson15 describe this type of
assessment in detail. Psychomotor skills are combined with interviewing skills and
assessment skills in a testing station format using either actual or simulated patients.
Studies of reliability for this type of assessment have produced varying results. 16-19
Although the overall reliability of OSCEs has been good in many medical education
studies, it is not known if OSCEs are reliable tests for assessing the specific psychomotor
tasks included in the OSCEs.

20-21

Objective standardized clinical examinations are also

becoming commonplace in nursing education22'25 and physical therapy education;26
however, their reliability and validity have not been established in physical therapy
education.
There is a paucity of information regarding objective assessment of psychomotor
skills in physical therapy education. A literature search revealed only two studies of
assessment of psychomotor performance in physical therapy education in the last 10
years.27,28 Stratford et al.28 examined interrater reliability during a station examination in
a soft tissue evaluation and treatment course. They compared raters’ scores of student
performance of selected soft tissue mobilization and assessment procedures when one
rater was an observer and the other was a simulated patient. Using an ANOVA, they
determined that there was no significant difference between scores given by observer
raters and simulated patient raters.

These investigators also examined two different

item-sampling strategies.
In a more recent study, Riolo28 examined the validity and reliability of a 17 item
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score sheet developed for assessing performance of a sterile-technique hand-washing
procedure using a task analysis. Riolo developed a score sheet in which the sterile hand
washing task was broken down into 17 steps that the students had to perform. Each item
was scored on a three point scale (0 = absent, 1= partial completion, 2 = complete).
Scores were totaled for student assessment and reliability calculations. Rater reliability
was examined before and after rater training sessions. Both intrarater and interrater
reliability improved significantly after rater training. Pearson correlation coefficients for
the initial pilot subjects, scored before the rater training session, showed a range of 0.44
to 0.69 (mean =0.55). After rater training, the three raters scored the 60 remaining
subjects’ performances of sterile handwashing. Interrater reliability across the three raters
was 0.90 to 0.93 (mean =0.91).
In physical therapy education programs, students learn to perform musculoskeletal
assessment and treatment procedures including joint mobilization techniques. Ingram29
used the Delphi technique to determine the opinions of physical therapy pi cgram
directors concerning essential functions that physical therapy students must be capable of
performing prior to graduation. Fifty-eight physical therapy program directors responded
to the survey. Joint mobilization was rated as a “definitely essential skill” for entry level
physical therapy practice by 75% of physical therapy program directors surveyed. Joint
mobilization is also described in detail as a physical therapy intervention in the Guide to
Physical Therapist Practice produced by the American Physical Therapy Association.30
The mechanics of performing joint mobilization procedures are described in detail in
several sources including Donatelli,31 Magee,32 and Kaltenbom.33
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Physical therapy students are routinely given lab practical examinations as part of
their course work. There appears to be no comprehensive body of research that has
established evaluation standards for psychomotor skills for physical therapy students.
Task analyses of dental procedures have been used successfully to develop assessments of
dental students’ performance of psychomotor skills used in dentistry. The purpose of this
study was to assess the validity and reliability of a newly developed system based on task
analyses of ankle joint mobilization procedures to evaluate entry level physical therapy
students’ performance of these procedures.

METHOD
Subjects
Sixty-two entry level Master of Physical Therapy (MPT) students participated in
this study. Students were enrolled in an Orthopaedics I course at Loma Linda University
and were instructed in ankle joint mobilization procedures using lecture, demonstration,
and supervised practice in the laboratory as part of this course. Each student provided
informed consent consistent with Loma Linda University Institutional Review Board
policies. Anonymity was protected by randomly assigning numbers to students to be used
throughout the course of the study.
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Measurement Tool
Detailed task analyses were performed for five selected ankle joint mobilization
procedures using the principles and techniques of Kaltenbom33 and Donatelli.31 The
selected ankle mobilization procedures included talocrural distraction, talocrural anterior
glide, talocrural posterior glide, subtalar medial glide, and subtalar lateral glide. The
students had been instructed in each of these joint mobilization procedures during their
Orthopaedics I course. The course instructors assisted with writing the task analyses and
score sheets as they were preparing to teach the ankle and foot section of the course.
Each of the five ankle joint mobilizations were divided into 13 subtasks.
Performance criterion were developed for each of the 13 subtasks for each joint
mobilization procedure. (See Appendix 2.) These task analyses were then used to
develop score sheets to evaluate student performance of each of these joint mobilization
procedures. A separate score sheet was developed for each of the five task analyses. (See
Appendix 3.) Each task (joint mobilization procedure) had a unique list cf subtasks and
performance criteria and a specific score sheet. The task analyses initially contained 14
subtasks; however, the first subtask, which was student selection of the correct joint
mobilization technique, was omitted from the score sheets. During the first pilot study it
was found to be impossible to score students who selected an appropriate alternative joint
mobilization for the problem presented. It was decided that students would be instructed
exactly which joint mobilizations to perform, eliminating any choice of joint
mobilization.
Each subtask was rated on a scale of 0 to 2. For each subtask, specific criteria
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were written for scores of 0, 1, and 2. Although these scores were task and subtask
specific, a score of 2 indicated entry level performance of that subtask. A score of 1
indicated that the student made minor errors that would not cause harm either to the
student or the patient. A score of 0 indicated that the subtask was omitted or was
performed incorrectly in such a way that there was potential for harm to the student or the
patient. A three point scale was chosen because it has been used successfully by other
investigators to assess reliability of evaluation tools of student psychomotor
performance. 6,9,27,.36 A three point scale allows for sensitivity beyond what is achieved
with a dichotomous scale without adversely affecting reliability or becoming too
cumbersome to use.36
Drafts of the task analyses and score sheets were also sent to four experts in
orthopaedic manual therapy, who were not involved with teaching the Orthopaedics I
course, for review and modifications. Three of these experts were Board Certified
Clinical Specialists in Orthopaedic Physical Therapy. Two of the experts were faculty
members and one was a doctoral candidate at Loma Linda University. All four experts
are currently engaged in orthopaedic clinical practice. Face validity and content validity
were established by consensus opinion of the expert reviewers. No statistics were
performed to evaluate criterion validity as there is no current, standard assessment tool
that is used to assess student performance of joint mobilization which can be used for
comparison.
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Raters
Four course instructors served as raters. All four raters attended two, 60 minute training
sessions during which they received verbal instructions on the use of the score sheets. All
four raters also practiced using the score sheets during two pilot studies, each of which
included six subjects. After the first pilot study, minor revisions were made to the score
sheets at the raters’ request to facilitate rapid scoring. Each pilot study was followed by a
debriefing and retraining session.

Procedures
Students were randomly assigned to one of two groups (Group A and Group B).
Each group performed three out of the five selected ankle joint mobilization procedures.
Testing occurred over two days. Group A was tested on the first day and group B was
tested on the second day. Both groups performed talocrural distraction which is
considered to be a relatively simple ankle joint mobilization. Group A performed
talocrural posterior glide and group B performed talocrural anterior glide, which require
very similar motor skills from the student and are moderately difficult procedures.
Finally, group A performed talocrural medial glide and group B performed talocrural
lateral glide, both of which are considered more difficult joint mobilization procedures.
The specific assessment and joint mobilization procedures were different for Group A
and Group B to reduce the risk of students sharing test contents with one another.
Students were tested individually as they performed the three selected joint mobilization
procedures on a student partner. Each student was rated simultaneously by all four raters
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using the newly developed score sheets. All testing was videotaped.
During testing, students were instructed to treat their student partner as if each
was an actual patient. Students were prohibited from speaking with the raters, although
they were permitted to seek clarification from the principle investigator who did not
perform any of the ratings. Raters were prohibited from discussing the scores among
themselves at any time during the testing.
To establish intrarater reliability, raters rescored 20 selected students from video
tape two to four weeks after the original scoring sessions. These 20 students were selected
based on good, visible reproductions of their performances on video. Ten of these
students were from group A and ten were from group B. The scores obtained from the
video taped sessions were compared with the matched scores obtained from the original,
live performance testing.
At the conclusion of the study, a debriefing session was held. Raters discussed
challenges, frustrations, and advantages of using the newly developed scoring system.
Direction for future study was also discussed at this debriefing session.

Data Analysis
Each student was scored by all four raters simultaneously while performing a
series of three joint mobilization procedures (tasks). Each task consisted of 13 subtasks.
Raters scored each subtask on a scale of 0 to 2 according to the predetermined criteria.
Subtask scores were totaled to obtain a total task score for each joint mobilization
procedure. Statistical analyses were performed on the total task scores as well as on the
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scores of the individual subtasks for each joint mobilization procedure.
Means and standard deviations were calculated for each task for the initial scoring
sessions in which all four raters scored student performance simultaneously (Live
Performance Scores). Means and standard deviations were also calculated for each task
scored for the videotaped scoring sessions (Videotape Scores).
Interclass correlation coefficients (ICC 3,1) and percent agreement statistics were
calculated to assess interrater reliability of both live performance total task scores and of
videotape total task scores. Percent agreement statistics were also calculated for subtask
scores of both live performance and videotape scores for comparison of interrater
agreement on each subtask. It is of concern that percent agreement calculations do not
account for chance agreement; however, interclass correlation coefficients could not be
used due to the small range of subtask scores (0-2). 34,35
Intrarater reliability was evaluated using interclass correlation coefficients (ICC
3,1) to compare the total task scores of the 20 selected students on video tape (Videotape
Scores) with their total task scores obtained during the initial live performance testing
sessions (Live Performance Scores). Kappa statistics would usually be the most
appropriate statistic to evaluate intrarater reliability on subtasks. Due to the very limited
range of scores and clustering of scores toward the top of this limited range, Kappa
statistics would tend to overestimate the proportion of chance contribution to intrarater
reliability and thus reduce the Kappa value.34 Percent agreement calculations were used
as an alternative to Kappa statistics.
Finally, an analysis of disagreement was performed. Interrater disagreement was
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defined for each subtask as the percentage of subjects in which there was a two point
discrepancy in the scores given by raters. Intrarater percent disagreement was defined as
the percentage of subjects for which a rater had a 2 point discrepancy between live
performance subtask score and the matched video subtask score. Intrarater and interrater
percent disagreement were calculated by subtask.

RESULTS
Table 1 shows means and standard deviations for both live performance and
videotape total task scores. Differences between the means of live performance and
videotape task scores for each rater are also displayed. Mean task scores ranged from
18.4 to 24.4 out of a total possible score of 26. Rater 1 had lower task scores for live
performance tasks than the other raters, while rater 4 had lower videotape task scores than
the other raters. Rater 1 had the largest variation, as indicated by the standard deviation,
in live performance total task scores for all tasks. Rater 4 had the largest variation in
videotape total task scores for all tasks.
Across all raters, live performance and video scores were similar for tasks 1 and 2.
For tasks 3, 4, and 5 there were larger differences (1.1 to 2.0 points) in mean task scores
between live performance scores and video scores.

Table 1
Means and Standard Deviations of Total Live Performance and Videotape Scores by Rater and Task

Rater 1

Rater 2

Rater 3

Rater 4

Task 1
Talocrural
Distraction

Task 2
Talocrural
Anterior Glide

Task3
Talocrural
Post. Glide

Mean

SD

Mean

SD

Mean

SD

Mean

Live

22.9

2.9

23.3

2.7

18.5

4.7

Video

22.5

3.5

23.1

2.0

22.0

4.1

Diff.

-0.4

Live

23.7

1.5

23.2

1.9

20.8

2.6

21.4

4.2

22.5

2.3

22.5

2.7

Video

24.4

1.6

23.3

2.0

20.7

3.4

21.5

3.0

22.7

2.2

22.8

2.7

Diff.

0.7

Live

23.6

2.1

23.7

1.6

21.8

3.2

22.8

2.6

21.4

3.1

22.8

2.6

Video

24.2

1.8

23.9

1.9

23.0

2.5

22.9

2.1

23.7

3.7

23.6

2.4

Diff.

0.6

Live

23.8

1.9

22.8

3.1

21.3

3.4

21.9

2.6

23.0

2.8

22.8

2.8

Video

23.0

1.9

21.6

3.3

18.4

4.3

18.9

5.1

22.1

2.8

21.2

3.8

Diff.

-0.8

-1.2

-2.9

-3.0

-0.9

-1.6

0.6

0.4

1.9

1.1

2.0

1.1

Mean Difference
Between Live &
Video Scores

-0.2

-0.1

SD

Mean

SD

Mean

SD

21.3

3.8

18.9

4.8

21.1

4.2

22.6

2.9

23.4

2.1

22.7

3.1

1.6

4.5

0.1

1.2

0.2

Across all Tasks

1.3

3.5

0.1

Task 5
Subtalar
Lateral Glide

Task 4
Subtalar
Medial Glide

0.2

0.1

0.3

0.8

2.3

UJ
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Reliability of Task Total Scores
Interrater reliability for live performance task scores and for videotape task scores
was evaluated using interclass correlation coefficients (ICC 3,1). As seen in Table 2,
interrater reliability for the total task scores from the live performance testing sessions
varied between 0.39 and 0.58. This suggests only fair reliability. 34,35 Rater 1 obtained
significantly different mean total task scores from the other three raters on tasks 3, 4, and
5 as determined by the Duncan test following ANOVA. Interclass correlation coefficients
(ICC 3,1) were recalculated omitting the total task scores obtained from rater 1. Interrater
reliability improved on tasks 2 and 5 (from 0.39 to 0.51 and from 0.44 to 0.61
respectively) after omitting the total task scores of rater 1. Interclass correlations
obtained for tasks 1,3, and 4 were unchanged by omitting the scores of rater 1.
Interrater reliability was also calculated from the total task scores obtained from
the videotape scoring sessions. As seen in Table 2, interclass correlation coefficients
ranged from 0.31 on tasks 3 and 5 to 0.64 on task 2. Interrater reliability improved on
both tasks 3 and 5 from 0.31 to 0.41 after omitting the total task scores of rater 1.
Interclass correlation coefficients obtained for tasks 1, 2, and 4 changed only slightly
when the scores of rater 1 were omitted.
There was little variation among total task scores for this group of students as
most of them had mastered performance of ankle joint mobilization and did very well on
the practical examination. Reliability estimates obtained from ICC calculations can be
artificially low when there is little variability in subjects’ performance of the tasks being
evaluated.34,35 In the present study, error variance was frequently large in comparison with
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subject variability which caused ICC values to be quite small; therefore, percent
agreement among raters was also calculated.
Percent agreement is a much less rigorous statistic than interclass correlation
coefficients because chance agreements are not taken into consideration; .34,35 however,
percent agreement calculations are useful when there is little variation in subjects’ scores,
as is the case with this study. Percent agreement, where all four raters agreed on the live
performance task scores, ranged from 58.8% on task 3 scores to 72.2% on task 1 scores.
(See Table 2.)

Percent agreement, where all four raters agreed on the videotape task

scores, ranged from 51.5% on task 4 to 71.2% on task 1. Percent agreement was greater
for tasks 1 and 2 (70.5% to 72.2%) than for tasks 3, 4, and 5 (51.5% to 66.4%) for both
live performance and videotape scores.
Intrarater reliability was evaluated using interclass correlation coefficients
(ICC 3,1) and percent agreement calculations comparing the total task scores of 20
selected students on video tape with their total task scores during their live performance
testing sessions for each rater. As seen in Table 3A, intrarater reliability across tasks was
0.09 for rater 1, 0.64 for rater 2, 0.34 for rater 3, and 0.60 for rater 4. As seen in Table
3B, rater 1 had the lowest intrarater percent agreement across tasks (74.8%). Rater 2 had
the greatest intrarater percent agreement (83.1%). Intrarater reliability as calculated by
percent agreement was greater for all raters on tasks 1 and 2 than on tasks 3, 4, and 5.
(See Table 3B.)

Table 2
Agreement Among Raters on Scores Obtained During Live Performance and Videotape Rating
Percent Agreement

ICC 4 Raters

ICC 3 Raters
(Rater 1 Excluded)

Task 1: Talocrural Distraction

72.2

0.43

0.41

Task 2: Talocrural Anterior Glide

70.5

0.39

0.51

Task 3: Talocrural Posterior glide

58.8

0.58

0.63

Task 4: Subtalar Medial Glide

61.4

0.51

0.5

Task 5: Subtalar Lateral Glide

66.4

0.44

0.61

Across all Tasks

65.8
Percent Agreement

ICC 4 Raters

ICC 3 Raters
(Rater 1 excluded)

Task 1: Talocrural Distraction

71.2

0.37

0.41

Task 2: Talocrural Anterior Glide

70.1

0.64

0.61

Task 3: Talocrural Posterior Glide

62.3

0.31

0.41

Task 4: Subtalar Medial Glide

51.5

0.41

0.46

Task 5: Subtalar Lateral Glide

64.6

0.31

0.41

LIVE PERFORMANCE RATINGS

RATINGS FROM VIDEOTAPE

Across all tasks
ICC = Interclass Correlation Coefficient (ICC 3,1)

63.9

CTn

Table 3A
Intrarater Reliability as Calculated by Interclass Correlation Coefficient
Task 1
TC Distract.

Task 2
TC Ant. Glide

Task 3
TC Post. Glide

Task 4
ST Med. Glide

Task 5
ST Lat. Glide

Across Tasks

Rater 1

0.02

0.11

0.27

0.58

-0.04b

0.09

Rater 2

0.27

0.43

0.62

0.8

0.41

0.64

Rater 3

0.36

0.64

0.29

0.64

0.07

0.34

Rater 4

0.62

0.75

0.68

0.55

0.07

0.6

0.64

0.15

0.42

Mean
TC=TaIocrural Joint
ST=Subtalar Joint

0.47
0.32
0.48
aICC = Interclass Correlation Coefficient (3,1)
bError variance was greater than subject variance

Table 3B
Intrarater Reliability as Calculated by Percent Agreement
Task 1
TC Distract.

Task 2
TC Ant. Glide

Task 3
TC Post. Glide

Task 4
ST Med. Glide

Task 5
ST Lat. Glide

Across Tasks

Rater 1

78.4

79.3

68.5

79.2

68.5

74.8

Rater 2

86.9

88.5

80.0

80.0

80.0

83.1

Rater 3

88.5

89.2

79.2

80.0

75.4

82.5

Rater 4

88.4

85.4

76.2

68.5

80.0

79.7

85.5

85.6

76.0

76.9

76.0

80

Mean
TC = Talocrural Joint
ST = Subtalar Joint
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Reliability of Subtask Scores
Percent agreement calculations were also used to analyze interrater agreement by
subtask as seen in Tables 4 and 5.

Percent agreement by subtask was highly variable.

ranging from 16% to 100% for live performance scores and from 0% to 100% for
videotape scores. Percent agreement between raters was excellent (above 85 %) on
subtasks 1 and 3 and good (70% to 84%) on subtasks 4, 5, 7, and 9. Percent agreement
between raters was fair (55% to 69 %) on subtasks 6, 8, 10, and 12 for both live
performance and videotape scores, with the exceptions of videotape scores for subtask 8
and live performance scores for subtask 10, both of which were poor (less than 55%).
Percent agreement between raters was also poor on subtasks 11 and 13.
Percent agreement was also calculated across tasks and subtasks when at least 3
of the 4 raters were in agreement, which resulted in 90 to 100 percent agreement on
subtasks 1, 3, 4, 5, 7, 9, and 11 for both live performance and video tape scores.
Subtasks had previously been categorized by level of scoring difficulty through
consensus of the primary investigator and the raters. Levels of difficulty of scoring
subtasks were based on the number and complexity of judgements that must be made
when scoring each subtask. Level 1 included subtasks that require one simple judgement
for scoring. Level 2 required two or more simple judgements in order to score subtasks.
Level 3 required one complex judgement, and level 4 required multiple complex
judgements to score subtasks. As seen in Table 6, raters’ perceived scoring difficulty of
subtasks was compared with actual reliability of subtask scores.

Interrater reliability for

subtasks 1 and 3 was excellent, (greater than 85%.) Both subtasks 1 and 3

Table 4
Percent Agreement of Subtask Scores Among all Four Raters on Ratings of Student Live Performance
Task 1

Task 2

Task 3

TC

TC

TC

Distraction

Ant. Glide

1. Introduction

90

2. Explanation

Post. Glide

Task 4
ST
Med. Glide

Task 5
ST
Lat. Glide

Mean Across
Tasks

87

100

87

100

93

51

64

39

64

32

50

3. Draping

100

100

97

100

97

99

4. Patient Position

97

90

94

63

78

84

5. Therapist Position

89

100

81

57

56

77

6. Stabilization

92

60

38

35

66

59

7. Mobilizing Hand

86

90

69

87

78

83

8. Joint Resting position

51

57

41

97

100

69

9. Force Direction

63

87

50

73

88

72

10. Force Magnitude

87

50

22

37

34

46

11. Rate & Duration

36

27

19

23

16

24

12. Body Alignment

57

80

63

46

59

61

13. Patient Monitor

42

20

53

30

59

41

Mean Across Subtasks
TC = Talocrural Joint
ST = Subtalar Joint

72.2

70.5

58.8

61.4

66.4

65.9

Subtask

Table 5
Percent Agreement ofSubtask Scores Among all Four Raters on Ratings of Student Performance From Video Tape
Task 1
TC Distraction

Task 2
TC Ant. Glide

Task 3
TC Post. Glide

Task 4
ST Med. Glide

Task 5
ST Lat. Glide

Mean Across
Tasks

1. Introduction

85

80

90

80

90

85

2. Explanation

45

40

50

30

50

43

3. Draping

95

90

100

90

100

95

4. Patient Position

80

90

100

80

60

82

5. Therapist Position

60

90

60

60

80

70

6. Stabilization

90

70

60

40

80

68

7. Mobilizing Hand

90

80

70

60

90

78

8. Joint Resting position

45

50

70

0

30

39

9. Force Direction

75

80

40

70

100

73

10. Force Magnitude

80

70

40

30

60

56

11. Rate & Duration

65

50

50

40

30

47

12. Body Alignment

60

100

60

50

30

60

13. Patient Monitor

55

30

20

40

40

37

Mean Across Subtasks
TC = Talocrural Joint
T = Subtalar Joint

71.2

70.1

62.3

51.5

64.4

63.9

Subtask

to

o

Table 6
Comparison of Scoring Difficulty for Subtasks with Actual Rater Scores from Live Performance and Videotape Scores
Subtask Grouping by
Difficulty to Score
Subtask
1. One Simple
Judgement
2. Multiple Simple
Judgements

Subtask Name

Percent Agreement
Category

1
3
5

Introduction
Draping
PT position

Excellent
(85-100%agreement)

6

Stabilization
Mobilizing hand position
Patient monitoring

Good
(70-84% agreement)

ST
#

7

13

3. One Complex
Judgement

2
4
8

9.1
10.1

Explanation
Patient position
Joint resting position
Force direction, Task 1
Force magnitude, Task I

Actual Percent agreement (Live
performance scores)
1
3

10

Moderate
(55-69% agreement)

Introduction
Draping
Force magnitude: Task 1

9

Patient position
PT position
Mobilizing hand
Force direction

6
8
12

Stabilization
Joint resting position
PT body alignment

4
5
7

2
Explanation
Poor
Force direction, Task 2-5
9
(less than 55%
10
Force magnitude: Task 2-5
10 Force magnitude, Task 2-5
agreement)
11
Rate & duration
Rate & duration
11
13
Patient monitoring
PT
body
alignment
12
Tasks are italicized if rater perceptions of task scoring difficulty are congruent with interrater percent agreement category

4. Multiple Complex
Judgements

Actual Percent
Agreement (video scores)
1
3

4

5
7

9
10
6
10
12
2

8
11
13

Introduction
Draping
Patient position
PT position
Mobilizing hand
Force direction
Force magnitude:
Task 1
Stabilization
Force magnitude:
Task 2-5
PT body alignment
Explanation
Joint rest, position
Rate & duration
Patient monitoring

to
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are level 1 subtasks which require one simple judgement to score. Subtasks 2, 4, 8, 9, 10,
11, and 12 were all classified as Level 3 or Level 4 subtasks and required one or more
complex judgements for subtask scoring. Interrater reliability for all of these subtasks
was fair to poor (69% or less) with the exception of subtasks 4 and 9, which had good
interrater reliability. Interrarer reliability for all other subtasks was loosely related to the
difficulty level of scoring the subtask.

Disagreement
Finally, an analysis of disagreement was performed. Interrater disagreement was
defined for each subtask as the percentage of subjects in which there was a two point
discrepancy in the scores given by raters. A rater was considered to be discrepant when
he or she scored a given subtask with a 2 point score difference from the other three
raters. As seen in Table 7, rater 1 was the discrepant rater more often than the other
raters during scoring of students’ live performance. Twice as many discrepancies were
not traceable to any one rater as were traceable to rater 1.

During scoring of videotaped

performances, rater 4 was the discrepant rater more often than the other three raters.
(See Table 8.)
Two point score discrepancies also varied by subtask. As seen in Tables 7 and 8,
there were very few 0 to 2 discrepancies on subtasks 1, 3, 4, 7 and 12. Two point subtask
score discrepancies occurred with greatest frequency on subtasks 8,10, and 13.

Table 7
Disagreement0 Between Raters on Subtask Scoring during Live Performance ofJoint Mobilizations
Subtask

Number of Times
Rater 1 Scored
Different from
Other Raters

Number of
Times Rater 2
Scored
Different from
Other Raters

Number of
Times Rater 3
Scored
Different from
Other Raters

Number of Times
Rater 4 Scored
Different from
Other Raters

0-2 Discrepancy
Not Traceable
to One Rater

Total 0-2
Discrepancies

Total Percentage of
0-2 Discrepancies

1. Introduction

0

0

0

1

4

5

1.1

2. Explanation

6

3

1

4

31

45

9.5

3. Draping

3

0

0

0

0

3

0.6

4. Patient Position

0

0

1

3

4

8

1.7

5. Therapist Position

6

14

1

0

9

30

6.3

10

11

9

11

20

61

12.9

7. Mobilizing Hand

2

0

2

7

10

21

4.4

8. Joint Resting position

4

4

24

10

19

61

12.9

9. Force Direction

6

2

11

8

14

41

8.7

10. Force Magnitude

23

6

8

4

26

67

14.2

11. Rate & Duration

11

9

0

1

24

45

9.5

12. Body Alignment

13

1

0

0

4

18

3.8

13. Patient Monitor

11

10

3

4

40

68

14.4

Totals

95

60

60

53

205

473

Total Percent

20.0

12.7

12.7

11.2

6. Stabilization

43.3

100

100

"Where Discrepancies of 0 to 2 were Obtained

to

Table 8
Disagreemenf Between Raters on Subtask Scoring during Videotaped Performance ofJoint Mobilizations
Subtask

Number of Times
Rater 1 Scored
Different from
Other Raters

Number of
Times Rater 2
Scored
Different from
Other Raters

Number of
Times Rater 3
Scored
Different from
Other Raters

Number of Times
Rater 4 Scored
Different from
Other Raters

0-2 Discrepancy
Not Traceable
to One Rater

Total 0-2
Discrepancies

Total Percentage of
0-2 Discrepancies

1. Introduction

0

0

0

0

0

0

2. Explanation

1

0

0

2

8

11

3. Draping

0

0

0

0

0

0

0

4. Patient Position

4

0

1

1

3

9

5.3

10

3

1

1

2

17

9.9

6. Stabilization

1

2

1

5

3

12

7.0

7. Mobilizing Hand

2

1

1

2

0

6

3.5

8. Joint Resting position

5

1

11

8

15

40

23.4

9. Force Direction

0

0

0

10

3

13

7.6

10. Force Magnitude

1

3

0

8

6

18

10.5

11. Rate & Duration

2

2

0

2

5

11

6.4

12. Body Alignment

3

1

0

0

4

8

4.7

13. Patient Monitor

4

4

1

9

8

26

15.2

33

17

16

48

57

171

28.1

33.3

100

5. Therapist Position

Totals

Total Percent
19.3
“Where Discrepancies of 0 to 2 were Obtained

9.9

9.4

0
6.4

100

to
4a.
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DISCUSSION
The purpose of this study was to develop a valid and reliable method for assessing
students’ psychomotor performance of selected ankle joint mobilization procedures. Task
analyses for five ankle joint mobilizations were performed and score sheets were
developed from these task analyses. This type of testing tool requires that both intrarater
and interrater reliability be established. Interclass correlation coefficients that were
calculated to determine interrater and intrarater reliability of raters’s scores of students’
performance demonstrated poor to moderate reliability. Reliability varied between raters
and between tasks; however, no consistent pattern emerged.
A common problem with establishing reliability using interclass correlation
coefficients is that variability among subjects’ scores must be large in order to
demonstrate reliability. 34,35 The student subjects in the present study did not demonstrate
much variability in their subtask and total task scores. Most of these students
successfully performed the tasks with only minor errors, which resulted in very little
variability in scores. Error variance was large in comparison with subject variability
which caused the ICC values to be quite small.
As an alternative to interclass correlation coefficients, percent agreement
calculations were performed both on total task scores and on subtask scores to evaluate
intrarater and interrater reliability. Percent agreement statistics are not affected by lack of
variability in students’ scores as are interclass correlation coefficients; however, they do
not account for chance agreement. Percent agreements were found to be at a more
acceptable level than ICCs for total task scores. There was a considerable range in
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interrater percent agreement, from 58.8% to 72.2 % for live performance scores, and
51.5% to 71.2% for videotape scores. Intrarater percent agreement ranged from 68.5 % to
89.2 %.
Percent agreement calculated by subtask demonstrated even greater variability
ranging from poor to excellent. Raters reported that there was considerable variation in
difficulty of scoring the subtasks. Some subtasks were very easy to score, requiring only
one simple judgment from the rater. Other subtasks were very difficult to score and
required multiple complex judgements. Percent agreement by subtasks was related to
instructors’ assessments of difficulty of scoring the subtasks. This indicates that the score
sheets may need to be revised and simplified. Continued use of the score sheets may also
improve reliability because all of the raters stated that they became more comfortable
with the score sheets as they practiced using them.
Although, the percent agreement for four rater agreement was not found to be at
an acceptable level for determining student grades or competence or for research
purposes, the high three rater agreement does demonstrate that in most cases of
disagreement, only one rater disagreed with the other three raters. The high three rater
agreement indicates that further training may be beneficial as 3 of the 4 raters almost
always gave the identical score for a given performance.
Further exploration of the performance of the individual raters revealed some
interesting findings. Although rater 1 was most discrepant on live performance ratings
and rater 4 was most discrepant on video ratings, all of the raters gave discrepant scores
throughout the study. Raters 2 and 3 had the greatest intrarater agreement and better
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interrater agreement with one another than with the other two raters. This indicates that it
is possible to use the score sheets with good interrater and intrarater reliability, although
further training of all raters may be needed.
The rating scale for scoring subtasks was designed on a three point scale, with a 0
denoting performance that could potentially harm either the student therapist or the
patient. A score of 2 denoted entry level performance of the subtask. Although raters
were trained in the use of the scoring system, it became evident that there were many
instances of discrepancies between raters’ scores where raters were assigning discrepant
scores of 0 and 2 to the same student performance. This is of serious concern because it
indicates that there were instances where one rater was scoring a given subtask
performance as entry level and another rater was scoring the same performance as either
absent or unsafe. Further rater training is needed to assist raters in identifying entry level
versus unsafe performance.
Riolo,27 using a similar system of designing score sheets from a tack analysis of
sterile hand washing, obtained very good reliability after rater training. The joint
mobilization procedures assessed in the present study are much more complex behaviors
than sterile hand washing. In addition, Riolo used Pearson correlation coefficients to
calculate reliability; however, they are not measures of identical agreement but rather
correlation. It is hoped that with further rater training and refinement of the score sheets,
excellent interrater and intrarater percent agreement can be obtained. A more
heterogenous group will need to be scored in order to be able to use interclass correlation
coefficient statistics as is traditionally done with this type of testing. Scores of student
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performance obtained both early and late in the process of psychomotor skill acquisition
might be used to obtain a wider variation in subject scores.
Further research is needed in this area because it is essential to use valid and
reliable tests when assessing student performance of psychomotor skills. Valid and
reliable assessments are needed to assign grades, to ensure student competence and to
provide feedback to faculty on teaching methods. Further, these types of task analyses
and score sheets should be developed for other psychomotor skills that require assessment
in physical therapy curricula.

CONCLUSION
The purpose of this study was to develop a valid and reliable assessment of
students’ performance of selected ankle joint mobilizations based on task analyses of
these procedures. Face and content validity were established by the consensus of four
outside expert reviewers. Intrarater and interrater reliability were not high enough to be
acceptable for student grading or research. Based on the results of two previous
studies27,28 and the fairly good inter and intrarater reliability of two of the raters, it seems
possible that interrater and intrarater reliability can be improved significantly with rater
training and revision of the testing tool.
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Appendix 1

ASSESSMENT OF STUDENT PERFORMANCE OF PSYCHOMOTOR SKILLS
IN THE EDUCATION OF PHYSICAL THERAPISTS AND OTHER HEALTH
PROFESSIONALS: A REVIEW OF THE LITERATURE

Physical therapists rely on a large repertoire of psychomotor skills for the
assessment and treatment of patients, including manual therapy skills such as soft tissue
mobilization and joint mobilization. Physical therapy students are expected to learn these
psychomotor skills as part of their entry level education in addition to basic science and
theory. While basic science and theory can be assessed reliably with well-constructed
paper and pencil tests, this type of traditional test does not provide a valid means of
assessing psychomotor skills.1,2 Reliable and accurate assessments of these psychomotor
skills are required to provide feedback to students and faculty, to establish student
competence, to identify students who may be in need of remediation, and to enable
faculty members to more effectively evaluate their instructional methods. The purpose of
this paper is to describe the current research pertaining to assessment of student
performance of psychomotor skills in physical therapy education. Current trends in the
assessment of psychomotor skills of students in other health care professions will also be
explored.

Mobilization and Manual Therapy as Part of Physical Therapy Curricula
Physical therapy students learn to perform musculoskeletal assessment and
treatment procedures, including joint mobilization. The Orthopaedics Section of the
32
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American Physical Therapy Association defines mobilization as the act of imparting
movement, actively or passively, to a joint or soft tissue.3 Manual therapy, which
includes joint mobilization, joint manipulation, soft tissue mobilization, muscle
stretching, traction and distraction, neural tissue mobilization, and many other techniques
has had an expanding role in physical therapy curricula during the past 30 years.3 In
1970, Stephens4 surveyed 51 physical therapy programs in the United States regarding the
inclusion of “manipulative therapy” in entry-level curricula. Forty (78%) of the programs
responded to her survey. No programs offered a separate course in manual therapy and
only 17.5% offered any instruction in manipulative therapy as part of other courses. By
1988, Ben-Sorek and Davis5 found that the inclusion of joint mobilization in physical
therapy education had increased substantially. Of the 50 physical therapy education
programs surveyed, 38 (76%) responded. Thirty-seven percent of the respondents
reported that mobilization was taught as a separate course and 60% reported that
mobilization was included as a subunit of another course. In 1997, Bryan et al.6
examined the inclusion of spine mobilization in curricula in physical therapy education
programs. Eighty-four percent of all 124 accredited physical therapy programs
responded to their survey. Ninety nine percent of all responding programs taught some
form of spinal mobilization. Seventy two percent taught spinal mobilization as an
integrated course, 18.3% taught spinal mobilization as a separate course, and 8.7% taught
spinal mobilization as both integrated and separate courses.
Joint mobilization is considered an essential function of entry level physical
therapists by most physical therapy education program directors. Ingram7 used the Delphi
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technique to determine the opinions of physical therapy program directors concerning the
essential functions that physical therapy students must be capable of performing prior to
graduation. Fifty-eight physical therapy program directors responded to the survey. Joint
mobilization was rated as a “definitely essential skill” for entry level physical therapy
practice by 75% of the responding physical therapy program directors.
Manual therapy is also incorporated into physical therapy education programs for
accreditation purposes. In January of 1992, the Evaluative Criteria for Accreditation of
Education Programs for the Preparation of Physical Therapists8 went into effect. These
accreditation standards added competency in mobilization to the evaluative criteria for the
accreditation of physical therapy programs. The revised Evaluative Criteria for the
Accreditation of Education Programs for the Preparation of Physical Therapists,9 which
went into effect January 1, 1998, also include a manual therapy competency. Joint
mobilization is also described as a physical therapy intervention in the Guide to Physical
Therapist Practice, published by the American Physical Therapy Association in late
1997. This document describes what is considered to be the full scope of contemporary
physical therapy practice, and its use in designing physical therapy education curricula is
encouraged by the authors.11

Teaching Joint Mobilization in Entry Level Physical Therapy Curricula
Although there is consensus that joint mobilization should be taught in entry level
physical therapy education, there is no consensus on how joint mobilization should be
taught or how student performance of joint mobilization techniques should be assessed.
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The performance of joint mobilization requires a complex set of skills that varies
considerably depending on the specific joint(s) being mobilized, the specific
impairment(s) being addressed, and the philosophical perspective of the chosen approach
to manual therapy.6 There are several philosophical variations in manual therapy and
joint mobilization which differ in their approaches to assessing and treating patients with
orthopaedic dysfunction. The mechanics of performing joint mobilization procedures are
described in detail in several sources including Donatelli,12 Magee,13 Kaltenbom.14
Information is very limited regarding how best to teach joint mobilization and
other psychomotor skills in physical therapy curricula. There is a vast wealth of
information concerning motor learning theory and acquisition of complex motor
skills. 15-22 This knowledge has been used extensively to enhance skill performance in
athletics, 23-25 physical education, 26-28 military training,29 and in the physical therapy
assessment and treatment of patients with neurological dysfunction. 30-31 There has been
very little application of motor learning theory to student learning of psychomotor skills
in physical therapy education.
A literature search revealed only two studies related to acquisition of manual
therapy skills in physical therapy education, both of which considered the effect of
feedback on student learning of joint mobilization skills. Lee et al.32 investigated the
effect of concurrent quantitative feedback on learning of a joint mobilization technique.
Thirty-one student volunteers were taught spine mobilization using a force plate for force
measurement and feedback via an oscilloscope. The oscilloscope showed both actual
force applied by the student and ideal force previously applied by the instructor.
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The investigators measured both consistency or variance in the group’s performance and
accuracy, or the difference between the ideal and actual forces applied. The experimental
group, who received this training using the force plates and oscilloscope, was compared
with a control group who did not receive this training. Accuracy and consistency were
significantly improved in the experimental group over the control group, both
immediately after training and on a follow-up test one week later.
In a similar study, Keating et al.33 trained post graduate physical therapy students,
who were studying manipulation, to accurately produce specific forces during palpation
of an intervertebral joint. Six subjects practiced applying specific forces of 1, 5, 10, 15,
20, and 25 kilopounds to a bathroom scale 10 minutes per day for 30 days. Production of
these forces on demand was measured using a force platform as students applied
posterioranterior passive accessory intervertebral joint movements to the lumbar spine of
healthy subjects. Testing was done before training, immediately after training, and one
month post training. A control group of 6 subjects in the post graduate manipulative
therapy course did not practice applying specific forces on bathroom scales. The
experimental group showed reduced error on force production immediately after training
and one month later.

Assessment of Psychomotor Skills in Physical Therapy Entry Level Education
Manual therapy skills, including joint mobilization, are taught in almost all entry
level physical therapy education programs. Many manual therapy techniques can be
difficult to learn and require considerable practice and feedback to perfect.6 If joint

37
mobilization or other manual therapy techniques are performed incorrectly, student
therapists risk injuring patients or themselves. 12-14 Joint mobilization procedures may
also be ineffective if performed incorrectly. It is essential for students to be evaluated on
their performance of these joint mobilization and other manual therapy skills before they
begin practice; however, the most effective methods to assess student performance of
these and other psychomotor skills remains unknown. An effective test of student
performance must be valid, reliable, specific, accurate, and practical.
There is a paucity of information regarding objective assessment of psychomotor
skills in physical therapy education. A literature search revealed only two studies of
assessment of psychomotor performance in physical therapy education in the last 10
years. 34-35 Stratford et al.34 examined interrater reliability during a station examination in
a soft tissue evaluation and treatment course. They compared raters’ scores of student
performance of selected soft tissue mobilization and assessment procedures when one
rater was an observer and the other was a simulated patient. Using and A.NOVA, they
determined that there was no significant difference between scores given by observer
raters and simulated patient raters.
In a more recent study, Riolo35 examined the validity and reliability of a 17 item
score sheet developed for assessing performance of sterile-technique hand washing
procedure using a task analysis. Riolo developed a score sheet in which sterile hand
washing was broken down into 17 steps that the student had to perform. Each item was
scored on a three point scale (0 = subtask not performed, 1 = partial completion of
subtask, and 2 = subtask complete). Scores were totaled for student assessment and
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reliability calculations. Rater reliability was examined before and after rater training
sessions. Both intrarater and interrater reliability improved significantly after rater
training. Pearson correlation coefficients for the initial pilot subjects, scored before the
rater training session, showed a range of 0.44 to 0.69 (mean = 0.55). After rater training,
the three raters scored the 60 remaining subjects’ performance of sterile handwashing.
Interrater reliability across the three raters was 0.90 to 0.93 (mean = 0.91).
While both Riolo35 and Stratford34 obtained good reliability using their respective
assessments of student psychomotor skill performance, both of these studies have
difficulties. Stratford34 used an ANOVA to establish that the two raters did not give
statistically significant different scores for the same student performance; however, they
did not establish reliability between the two raters. Reliability is classically evaluated
using interclass correlation coefficients. Riolo35 established a correlation between raters’
scores of student performance of sterile handwashing rather than reliability between
raters.
Riolo also effectively used a task analysis to evaluate student performance of
sterile handwashing. Sterile handwashing is a much less complex skill than many of the
manual therapy skills performed by physical therapists. It is not known if task analyses
can be used to evaluate student performance of more complex psychomotor tasks in
physical therapy education. Although there is an absence of research regarding
assessment of student performance of psychomotor skills in physical therapy education,
relevant information may be obtained from reviewing the literature in other health
professions education literature.
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Dental Education
Detailed assessments of psychomotor performance have been used in dental
education. Many dental schools use rating scales to assess performance of specific,
technical dental psychomotor skills. There has been considerable research in dental
education regarding the use of task analyses and performance criteria to develop rating
scales for evaluating student performance of dental procedures.36 During the 1970s, task
analyses were performed for many dental procedures.37 Evaluation systems or score
sheets were often designed from these task analyses to evaluate student performance of
dental procedures. Some dental educators have used task analyses to develop rating
scales to assess the quality of student product preparation. 2,37-43 Other dental educators
have developed rating systems from task analyses to evaluate dental students’ actual
performance of dental procedures. 44-47 When the reliability of these scoring systems has
been assessed, results have been variable.36
Felkner38 developed a task analysis and scoring system for removable
prosthodontics. Subjects were obtained from five groups of students and faculty at
varying levels of proficiency with prosthodontics. After training, two senior dental
students served as raters. Pearson product-moment coeffients were used to calculate
reliability. Interrater reliability ranged from 0.53 to 0.94 on the five test sections
(mean = 0.85). Intrarater reliability ranged from 0.89 to 0.99 (Mean = 0.97). The
authors attribute the less than optimal interrater reliability to the need for more training of
the raters and to the need for revision of some of the test items.
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Salvendy et al.34 examined intrarater and interrater reliability of evaluation of
amalgam restorations. Seventy-two dental students, without dental psychomotor work
experience, placed two, class I amalgam restorations in mandibular first molars during
class instruction. Each restoration was rated on 5 aspects of quality: overall quality,
marginal deficiencies, marginal excesses, anatomical form and surface texture. A three
point scale was used. One was unacceptable, 2 acceptable, and 3 excellent. Intrarater
reliability, evaluated using the Kendall’s t, ranged from 0.55 to 0.71 for evaluation 1 and
0.48 to 0.73 for evaluation 2. The interrater reliability ranged from 0.36 to 0.64.
Salvendy attributed the low intrarater and interrater agreement to lack of well defined
criteria as to what constitutes acceptable, unacceptable or excellent restoration.
Hinkleman and Long40 used a three point evaluation system to assess 60
randomly selected inlay preparations made by students for a practical examination. The
preparations were assessed on five criteria: outline, depth, resistance form, retention
form, and enamel finish. Four raters evaluated the preparations independently. The
percent agreement statistic was used to compare individual component scores among the
instructors. These authors found what they considered to be a low percent agreement
between raters, 40% to 77% before training and 33% to 77% after training.
Houpt2,41 examined the effect of several variables on the reliability and accuracy
of measurement of clinical performance in operative dentistry. The variables included:
the number and the specificity of scale points in the rating scale, the extent of clinical
experience of the rater, and rater training. Three different rating scales were developed to
assess student performance of Class II cavity preparations, a 2 point scale with two
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specified points, a 5-point scale with end-points specified, and a 5-point scale with all
points specified. During 3 sessions subjects evaluated eight criteria of operative dentistry
performance in five specimens. All scores were analyzed for interrater and intrarater
reliability and accuracy (agreement with an expert score).

For the two point scale,

reliability was determined with the percent agreement statistic. For the 5 point scales,
reliability was assessed with a Pearson correlation coefficient. The use of the two point
rating scale was more accurate and reliable than either 5 point scale. A short training
session of practice with immediate feedback did not enhance the accuracy of
measurement.
Other dental educators have developed task analyses and performance criterion to
be used to evaluate students during performance of clinical tasks. 43-47 Mast37 developed a
detailed task analysis for direct pulp therapy for primary teeth with specific instructions
for developing task analyses; however, he did not describe the use of this task analysis for
testing student performance. Burrell and Rasmussen43 developed a rating scale to be used
by dental educators to evaluate student performance in preclinical and clinical
endodontics to be used while the students are actually performing the procedure. The
scale was a series of steps used in endodontic preparations, each graded with traditional
letter grades. No reliability data was reported
Abou-Rass44 developed another clinical evaluation instrument in endodontics.
After initially using a 6 point rating scale, he revised the system to have more subtasks
but fewer, more specific grading criteria for each subtask. He also redefined subtasks on
the second instrument with additional descriptions based on possible deficiencies.
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Percent agreement was initially 54 % but improved to 77% after rater training.
Vann et al.45 performed a study to examine the effects of an experimental teaching
method on acquisition of psychomotor skills in dentistry. He scored student performance
of Class I amalgam restorations with a detailed task analysis. Percent interrater
agreement using the performance assessment was 92%.
Feil46 reviewed reliability results of several dental evaluation systems reported in
the dental education literature. He reported that reliability results reported have been
inconsistent and very difficult to compare due to the wide variety of statistics used to
calculate reliability. Several authors did not even address reliability. Only rarely were
interclass correlation coeffients used to evaluate reliability of dental evaluation systems.
More often ANOVAs or Pearson correlation coefficients were used, neither of which give
true reliability estimates.81
There have been many recent changes in dental education. In the past five years,
motor control theory has been incorporated into the instruction and assessment of
psychomotor skills in dental education. 47-58 In addition, dental education is progressing
toward competency based instruction. 59-63 The implications of these changes on the
assessment of psychomotor skills in dentistry is not known at this time.

Assessment of Psychomotor Skills in Medical Education
Psychomotor skills in medical education are often assessed as part of an Objective
Standardized Clinical Evaluation (OSCE). 64,65 This type of assessment is described in
detail by Harden and Gleeson.64 Psychomotor skills are tested in combination with
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interviewing skills and assessment skills in a testing station format using either actual or
simulated patients. Studies of reliability for this type of assessment have produced
generally good but somewhat variable results.64'69 Reliability is improved as the number
of stations is increased and the length of the OSCE is at least one to two hours.65
Appropriate selection of station exam items65 and careful selection and training of
simulated patients66 also improve reliability of OSCEs. The effects of many variables on
OSCE performance have been studied including station order,67 student fatigue,68 multiple
simulated patients per station,65 and repetition of stations.69
The reliability of OSCEs has been good in many medical schools; however, it is
not known if OSCEs provide a reliable assessment of specific psychomotor tasks. Many
medical educators have expressed concern that medical students and residents are not
assessed on their performance of technical psychomotor skills. 73-75 Mangione and
Nieman73 found that neither internal medicine residents or family medicine residents were
able to accurately auscultate and identify cardiac sounds. Similarly, Endaean et al.74
found that residents and medical students were unable to accurately perform and interpret
a vascular physical examination. Jain75 sent a 17 item questionnaire to physical medicine
and rehabilitation (PM&R) training directors to determine how resident clinical
competency was assessed. She found that although PM&R specialists perform invasive
procedures such as EMG and nerve conduction velocity studies, somatosensory evoked
potentials, motor point blocks, and nerve blocks, there were no standard methods of
assessing resident performance of these procedures. OSCEs were given in only 18
percent of the programs and standardized patients were only used by 8% of the residency
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programs. The lack of assessment of student performance of psychomotor skills in
medical education and residency programs is of great concern considering that many
invasive procedures performed by student physicians and residents require considerable
technical skill.

Assessment of Psychomotor Skills in Nursing
Nurses also are required to perform invasive procedures on patients that require
complex psychomotor skills on the part of the nurse. There have been few studies of
assessment of student performance of psychomotor skills in nursing. Ready77 developed
a clinical competency examination for use in a hospital setting. She developed skills
checklists from task analyses of specific psychomotor skills used by emergency and
critical care nurses. Ready did not assess reliability of her skills checklists. Megal et al.78
developed a check list to assess student performance of injections and obtained 100%
interrater agreement using this tool. McNight79 reported the use of OSCEs in nursing but
she did not report reliability.

Summary of Assessment of Student Performance of Psychomotor Skills
The assessment of student performance of psychomotor skills is of great concern
in physical therapy education as well as in other areas of medicine, dentistry, and allied
health. Many psychomotor tasks performed by physical therapists and other health
professionals require considerable skill and practice to learn. There are often serious
consequences to patients if these psychomotor tasks are not performed in the appropriate
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situations with excellent technical accuracy. It is imperative that all areas of health
professions education, including physical therapy, develop valid and reliable methods of
assessing student performance of these psychomotor tasks.
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2A. Talocrural Distraction.
2B.

Talocrural Anterior Glide
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2C.

Talocrural Posterior Glide,
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2D. Subtalar Medial Glide (Eversion)

72

2E.

.78

Subtalar Lateral Glide (Inversion),
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Appendix 2A
TALOCRURAL DISTRACTION TASK ANALYSIS
General Subtasks for Ankle Joint Mobilization
0. Selection of appropriate joint mobilization
procedure
Student assesses and chooses appropriate joint
mobilization procedures based on patient problem
presented to the student.

Specific Subtasks for
Talocrural Traction
Indication for performing
talocrural traction is restricted
ankle dorsiflexion and plantar
flexion.

Performance Criteria
2= The student chooses the appropriate joint and joint mobilization
procedure for the problem.
l=The student hesitates (more than 30 seconds) before choosing and
beginning procedure. The student may also choose an alternative
joint mobilization that would improve dorsiflexion and plantar
flexion at the mid foot or forefoot but is not talocrural mobilization.
0= The student chooses a joint to mobilize that will not improve
dorsiflexion or plantar flexion. The student does not know where to
begin and needs prompts.

1. Introduction/Role
Student greets patient appropriately establishing
rapport and eye contact with patient.
Student introduces self to patient and explains
role.

2= The student greets patient with good eye contact, introduces self,
and explains role.
1= The student fails to make eye contact with the patient or fails to
explain role.
0= The student fails to introduce self to the patient before beginning
procedures.

2. Student communicates purpose of treatment
and instructions to patient
Student explains what he or she is doing in lay
terminology understandable by the average adult.

2= The student explains the selected ankle mobilization procedure to
the patient in lay terminology, understandable by the average adult.
Explanation may be of a general nature.
1= The student explains the procedure with the use of medical jargon
or explanation is inappropriate to the age and educational level of
the patient.
0= The student fails to explain the procedure to the patient before
beginning treatment.
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TALOCRURAL DISTRACTION TASK ANALYSIS
3. Patient preparation/ Draping
Student drapes patient if needed.
Student ensures that areas that will receive
mobilization are adequately exposed.

Remove shoes and socks for
ankle and foot mobilizations.

2= The student asks the patient to remove their shoes and socks.
(Draping is not usually applicable to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks,
but corrects self.
0= The student attempts mobilization with shoes and/or socks on.

4. Starting position of patient
Student positions patient in a position of comfort
by either asking the patient to assume this position
or assisting the patient into the position as
appropriate. This position should be one that
encourages relaxation and reduces muscle tension,
especially in the areas receiving treatment.
The student modifies standard joint mobilization
positions as needed to ensure patient comfort.

Patient is supine on table with
foot placed just past the edge of
the table with ankle in the
resting position.

2= The student is able to immediately choose the correct starting
position without hesitation so that the extremity to receive
mobilization is in a relaxed position. The patient should be in a
comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed
position but may forget to observe the remainder of the patient’s
body position. The student may have difficulty adapting positions
for joint mobilization to accommodate other conditions the patient
may have such as other injuries or obesity.
0= The student is unable to position the patient correctly.

5. Starting position of therapist
The student positions self close to the patient with
feet apart to establish a wide base of support.
The student maintains good body mechanics
(alignment of spine and extremities) to reduce risk
of injury to self.
The student positions self in order to use gravity or
body weight to generate forces applied to the
patient whenever possible.

Therapist stands or sits facing
the plantar surface of the foot,
with table at appropriate height
for good body mechanics.

2= The student readily assumes the best position for performing joint
mobilization and has good body mechanics.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint
mobilization.
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Appendix 2A
TALOCRURAL DISTRACTION TASK ANALYSIS
6. Stabilization
The student uses his hand or a belt to stabilize the
stationary joint partner with firm support.
The student uses a firm grip as close to the joint as
possible without causing pain to the patient.
The student maintains good biomechanical
alignment of his stabilizing upper extremity.

aThe therapist’s stabilizing hand
fixates the distal part of the leg
against the table
b cThe leg is fixated on the table
indirectly by the other two hands
which are both acting as
mobilizing hands

2= The proximal bony partner is well stabilized without any visible
movement. The student uses a firm grip that does not elicit a pain
response from the patient.
1= The student initially performs inadequate stabilization of the
lower leg, but then self-corrects stabilization after beginning the
mobilization.
0= There is visible movement of the lower leg (proximal bony
partner) or the student’s grip is so firm that the patient demonstrates
a pain response.

7. Mobilizing hand
The student grips the moving joint partner as close
to joint as possible.
The student monitors and changes hand position
as needed for patient comfort.
The student maintains good biomechanical
alignment of his upper extremity performing the
mobilization.

The mobilizing hand grips the
patient’s foot from the tibial side
with the little finger placed over
the dorsal talus
Thumb is on the plantar surface
of the foot pointing toward the
toes.
bThe patient’s foot is grasped
with the second, third and fourth
fingers of both hands interlocked
over the dorsum of the foot. The
thumbs are resting on the plantar
surface of the foot
cOne hand holds the calcaneus
while the other grasps the foot
dorsomedially

2=The student performs the correct hand placement on the mobile
joint partner with a firm grip that does not visibly cause the patient
pain. Grip should be firm enough to enable the student to mobilize
distal bony partner and there should not be any hand sliding on the
skin surface.
1= The student performs correct hand placement on the mobile joint
partner after hesitation or self corrects after beginning the
mobilization incorrectly. There may be minor hand sliding on the
skin surface.
0= The student does not perfonn correct hand placement for fixation
of the stable joint partner. There is a visible pain response from the
patient (wincing or flexor response). There is significant hand
sliding on the skin surface rendering the mobilization ineffective.
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Appendix 2A
TALOCRURAL DISTRACTION TASK ANALYSIS
8. Joint starting position
The student positions the joint to be treated in the
appropriate joint resting position or actual resting
position.
The student performs traction starting from the
joint resting position or actual resting position.
The student performs glide mobilization at the
appropriate joint resting position.

Ankle in the resting position,
(10 degrees of plantar flexion
midway between maximal
inversion and maximal
eversion).
Osteokinematic position of 10
degrees from horizontal in the
inferior-lateral direction and 30
degrees of posterior deflection
from the frontal plane medial to
lateral.

2= The student places the joint to be mobilized in the correct resting
position (10 degrees plantar flexion and neutral inversion/eversion)
without hesitation. The student uses the actual resting position for
starting point mobilization if indicated.
1 = The student hesitates before placing the joint in the correct
starting position. The student may be unable to modify the starting
position to the actual resting position.
0= The student begins the joint mobilization without the joint in the
appropriate joint resting position.

9. Direction of force
The student applies traction at a right angle to and
away from the treatment plane.
The student performs glide mobilization parallel to
the treatment plane.

The therapist applies force to
the talus distally producing
traction at the talocrural joint.

2= The student applies traction in the correct direction (distally or
perpendicular to the talocrural joint plane treatment plane).
1= The student hesitates before applying force in the correct
direction. The student may also begin to apply force in the incorrect
direction but correct self after initiating mobilization.
0= The student applies force in the wrong direction and does not
correct self. The student applies force in a direction inappropriate
for the joint being mobilized.

Appendix 2A
TALOCRURAL DISTRACTION TASK ANALYSIS
10. Grading amount of force applied
The student chooses appropriate force based on
the problem presented and their assessment.
The student is able to perform traction at:
Grade 1
Grade 2
Grade 3
The student is able to perform translatoric gliding
at:
Grade I
Grade II
Grade III
Grade IV
as appropriate for the patient problem presented.

The student will perform
traction grade 1 or traction grade
1 with translatoric glides grade I
or II for pain modulation.
The student will perform
traction grade 3 or traction grade
1 with translatoric glides grade
III or IV for mechanical
dysfunction.
The student will be able to
choose and perform the
appropriate traction and
translatoric gliding for the
problem.

2= The student is able to state what grade of mobilization is
appropriate for the stated problem without hesitation and explain
why she has chosen this grade. Mobilization appears to be correct
grade on visual inspection.
1= The student hesitates before choosing the appropriate grade of
mobilization for the problem .
0= The student is unable to state what grade of mobilization is
appropriate for the stated problem. The student may also perform
mobilization with visibly incorrect grade (The student pulls so hard
that the entire patient moves or the student causes skin blanching on
grade I mobilization, etc.)

11. Appropriate rhythm for glide mobilization
Glides are performed at the appropriate rate and
duration for the problem presented.

2= The student performs the mobilization at the correct rate and
duration for the problem presented.
1= The student may perform the joint mobilization too fast or too
slowly.
0= The student performs the mobilization at the incorrect rate and
duration.

12. Therapist body alignment and body
mechanics The student will utilize correct body
alignment techniques to minimize stress
application to the practitioner’s joints and
ligamentous structures. The student will
demonstrate an adequate base of support (BOS),
alignment of center of gravity (COG) over base of
support (BOS), alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body
segments, midrange position of joints.
1= The student adheres to 50% or greater of the body alignment
criteria.
0= The student adheres to <50% of the body alignment criteria.
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Appendix 2A
TALOCRURAL DISTRACTION TASK ANALYSIS
13. Monitor patient’s reactions and adjust
procedure accordingly
The student asks the patient what she is
experiencing and reminds the patient to let the
student know if she is experiencing discomfort.
The student observes the patient’s nonverbal
communication such as facial expressions of
discomfort.
The student alters joint mobilization force,
technique, or position in accordance with patient
responses.

2= The student asks the patient to let him know if she is experiencing
any discomfort. The student observes the patient throughout the
procedure including patient’s facial expressions. The student is able
to modify patient position, joint starting position, hand placement, or
technique to accommodate patient’s discomfort.
1= The student asks the patient if she is uncomfortable but may not
observe patient’s face. The student may also hesitate and have
difficulty choosing a different position, hand placement, or technique
to accommodate patient discomfort.
0= The student does not ask the patient what she is experiencing and
does not observe the patient while he is performing the mobilization.
The student is oblivious to the patient except for the joint that is
being mobilized.

“Method 1: Kaltenbomp. 152
bMethod II: Donatelli p. 665, Figure 25-25A
cMethod III: Donatelli p. 665, Figure 25-25-B
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Appendix 2B
TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
General Subtasks for Ankle Joint Mobilization

0. Selection of appropriate joint mobilization
procedure
Student assesses and chooses appropriate joint
mobilization procedures based on patient problem
presented to the student.

Specific Subtasks for Talocrural
Anterior Glide
Indication for performing talocrural
anterior glide is restricted ankle plantar
flexion.

Performance Criteria

2= The student chooses the appropriate joint and joint
mobilization procedure for the problem.
l=The student hesitates (more than 30 seconds) before
choosing and beginning procedure. The student may also
choose an alternative joint mobilization that would improve
plantar flexion at the mid foot or forefoot but is not
talocrural mobilization.
0= The student chooses a joint to mobilize that will not
improve plantar flexion. The student does not know where
to begin and needs prompts.

1. Introduction/Role
Student greets patient appropriately establishing
rapport and eye contact with patient.
Student introduces self to patient and explains
role.

2= The student greets patient with good eye contact,
introduces self, and explains role.
1= The student fails to make eye contact with the patient or
fails to explain role.
0= The student fails to introduce self to the patient before
beginning procedures.

2. Student communicates purpose of treatment
and instructions to patient
Student explains what he or she is doing in lay
terminology understandable by the average adult.

2= The student explains the selected ankle mobilization
procedure to the patient in lay terminology, understandable
by the average adult. Explanation may be of a general
nature.
1= The student explains the procedure with the use of
medical jargon or explanation is inappropriate to the age
and educational level of the patient.
0= The student fails to explain the procedure to the patient
before beginning treatment.
On
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Appendix 2B
TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
3. Patient preparation/ Draping
Student drapes patient if needed.
Student ensures that areas that will receive
mobilization are adequately exposed.

Remove shoes and socks for ankle and
foot mobilizations.

2= The student asks the patient to remove their shoes and
socks. (Draping is not usually applicable to ankle joint
mobilization.)
1 = The student begins procedure before removing shoes
and socks, but corrects self.
0= The student attempts mobilization with shoes and/or
socks on.

4. Starting position of patient
Student positions patient in a position of comfort
by either asking the patient to assume this position
or assisting the patient into the position as
appropriate. This position should be one that
encourages relaxation and reduces muscle tension,
especially in the areas receiving treatment.
The student modifies standard joint mobilization
positions as needed to ensure patient comfort.

Tatient is prone on table with foot placed
just past the edge of the table with ankle
in the resting position.
b,cPatient is supine with leg extended and
foot just off the end of the table.

2= The student is able to immediately choose the correct
starting position without hesitation so that the extremity to
receive mobilization is in a relaxed position. The patient
should be in a comfortable position.
1= The student chooses the correct starting position after
hesitation. The student must have the extremity to be
mobilized in a relaxed position but may forget to observe
the remainder of the patient’s body position. The student
may have difficulty adapting positions for joint,
mobilization to accommodate other conditions the patient
may have such as other injuries or obesity.
0= The student is unable to position the patient correctly.

5. Starting position of therapist
The student positions self close to the patient with
feet apart to establish a wide base of support.
The student maintains good body mechanics
(alignment of spine and extremities) to reduce risk
of injury to self.
The student positions self in order to use gravity or
body weight to generate forces applied to the
patient, whenever possible.

“Therapist stands facing the plantar
surface of the foot, with table at
appropriate height for good body
mechanics.
b cTherapist stands just to the side of the
plantar surface of the foot.

2= The student readily assumes the best position for
performing joint mobilization and has good body
mechanics.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for
joint mobilization.
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Appendix 2B
TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
6. Stabilization
The student uses his hand or a belt to stabilize the
stationary joint partner with firm support.
The student uses a firm grip as close to the joint as
possible without causing pain to the patient.
The student maintains good biomechanical
alignment of his stabilizing upper extremity.

“Patient’s leg is fixated against the table
or wedge. (D)The stabilizing hand
stabilizes the tibia and fibula by holding
them against the table.
(K) One hand grips the forefoot from the
tibial side with the index finger dorsal
against the talus. This hand applies grade
1 traction.
b cOne hand holds the tibia and fibula by
holding them against the table.

2= The proximal bony partner is well stabilized without any
visible movement. The student uses a firm grip that does
not elicit a pain response from the patient
1= The student initially performs inadequate stabilization of
the lower leg, but then self-corrects stabilization after
beginning the mobilization.
0= There is visible movement of the lower leg (proximal
bony partner) or the student’s grip is so firm that the patient
demonstrates a pain response.

7. Mobilizing hand
The student grips the moving joint partner as close
to joint as possible.
The student monitors and changes hand position
as needed for patient comfort.
The student maintains good biomechanical
alignment of his upper extremity performing the
mobilization.

a(D) The first web space of the mobilizing
hand contacts the posterior aspect of the
ankle
(K) The web space between the right
index finger and thumb is placed dorsally
around the talus with the thumb on the
tibial side and the index finger on the
fibular side
bThe mobilizing hand cradles the
calcaneus laterally
The mobilizing hand grasps the foot
dorsolaterally with the first web space
against the anterior aspect of the talus

2=The student performs the correct hand placement on the
mobile joint partner with a firm grip that does not visibly
cause the patient pain. Grip should be firm enough to
enable the student to mobilize distal bony partner and there
should not be any hand sliding on the skin surface.
1 -The student performs correct hand placement on the
mobile joint partner after hesitation or self corrects after
beginning the mobilization incorrectly. There may be
minor hand sliding on the skin surface.
0=The student does not perform correct hand placement for
fixation of the stable joint partner. There is a visible pain
response from the patient (wincing or flexor response).
There is significant hand sliding on the skin surface
rendering the mobilization ineffective.
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TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
8. Joint starting position
The student positions the joint to be treated in the
appropriate joint resting position or actual resting
position.
The student performs traction starting from the
joint resting position or actual resting position.
The student performs glide mobilization at the
appropriate joint resting position.

Ankle in the resting position,
(10 degrees of plantar flexion midway
between maximal inversion and maximal
eversion).
Osteokinematic position of 10 degrees
from horizontal in the inferior-lateral
direction and 30 degrees of posterior
deflection from the frontal plane medial
to lateral.

2= The student places the joint to be mobilized in the
correct resting position (10 degrees plantar flexion and
neutral inversion/eversion) without hesitation. The student
uses the actual resting position for starting point
mobilization if indicated.
1= The student hesitates before placing the joint in the
correct starting position. The student may be unable to
modify the starting position to the actual resting position.
0= The student begins the joint mobilization without the
joint in the appropriate joint resting position.

9. Direction of force
The student applies traction at a right angle to and
away from the treatment plane.
The student performs glide mobilization parallel to
the treatment plane.

a(D) The calcaneus and talus are glided
downward (anteriorly) on the mortise.
(K) The therapist moves the talus dorsally
in relation to the legs by bending his (the
therapists’) knees.
bThe therapist glides the calcaneus and
talus upward (anteriorly).
The therapist glides the talus upward
(anteriorly).

2= The student applies traction in the correct direction
(distally or perpendicular to the talocrural joint plane
treatment plane).
1= the student hesitates before applying force in the correct
direction. The student may also begin to apply force in the
incorrect direction but correct self after initiating
mobilization.
0= the student applies force in the wrong direction and does
not correct self. The student applies force in a direction
inappropriate for the joint being mobilized.
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Appendix 2B
TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
10. Grading amount of force applied
The student chooses appropriate force based on
the problem presented and their assessment.
The student is able to perform traction at:
Grade 1
Grade 2
Grade 3
The student is able to perform translatoric gliding
at:
Grade I
Grade II
Grade III
Grade IV
as appropriate for the patient problem presented.

The student will perform traction grade 1
or traction grade 1 with translatoric glides
grade I or II for pain modulation.
The student will perform traction grade 3
or traction grade 1 with translatoric glides
grade III or IV for mechanical
dysfunction.
The student will be able to choose and
perform the appropriate traction and
translatoric gliding for the problem

2= The student is able to state what grade of mobilization is
appropriate for the stated problem without hesitation and
explain why she has chosen this grade. Mobilization
appears to be correct grade on visual inspection
1= The student hesitates before choosing the appropriate
grade of mobilization for the problem.
0= The student is unable to state what grade of
mobilization is appropriate for the stated problem. The
student may also perform mobilization with visibly
incorrect grade (The student pulls so hard that the entire
patient moves or the student causes skin blanching on grade
I mobilization.)

11. Appropriate rhythm for glide mobilization
Glides are performed at the appropriate rate and
duration for the problem presented.

2= The student performs the mobilization at the correct rate
and duration for the problem presented.
1= The student may perform the joint mobilization too fast
or too slowly.
0= The student performs the mobilization at the incorrect
rate and duration.

12. Therapist body alignment and body
mechanics The student will utilize correct body
alignment techniques to minimize stress
application to the practitioner’s joints and
ligamentous structures. The student will
demonstrate an adequate base of support (BOS),
alignment of center of gravity (COG) over base of
support (BOS), alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of
body segments, midrange position of joints.
1= The student adheres to 50% or greater of the body
alignment criteria.
0= The student adheres to <50% of the body alignment
criteria.
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Appendix 2B
TALOCRURAL ANTERIOR GLIDE TASK ANALYSIS
13. Monitor patient’s reactions and adjust
procedure accordingly
The student asks the patient what she is
experiencing and reminds the patient to let the
student know if she is experiencing discomfort.
The student observes the patient’s nonverbal
communication such as facial expressions of
discomfort.
The student alters joint mobilization force,
technique, or position in accordance with patient
responses.

2= the student asks the patient to let him know if she is
experiencing any discomfort. The student observes the
patient throughout the procedure including patient’s facial
expressions. The student is able to modify patient position,
joint starting position, hand placement, or technique to
accommodate patient’s discomfort.
1= The student asks the patient if she is uncomfortable but
may not observe patient’s face. The student may also
hesitate and have difficulty choosing a different position,
hand placement, or technique to accommodate patient
discomfort.
0= The student does not ask the patient what she is
experiencing and does not observe the patient while he is
performing the mobilization. The student is oblivious to
the patient except for the joint that is being mobilized.

“Method I: Patient prone, Donatelli page 667; Kaltenbom page 155, Figure 25-31 with slight hand placement variations from Donatelli.
bMethod II: Patient supine, Donatelli page 666, Figure 25-29
cMethod III: Patient supine, Donatelli page 667, Figure 25-30. Uses the same hand positions as for Talocrural Posterior Glide, with reversal of direction of glide.
(K)^ Kaltenbom
(D)= Donatelli
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Appendix 2C
TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
General Subtasks for Ankle Joint Mobilization
0. Selection of appropriate joint mobilization
procedure
Student assesses and chooses appropriate joint
mobilization procedures based on patient problem
presented to the student.

Specific Subtasks for
Posterior Glide
Indication for performing
talocrural anterior glide is
restricted ankle dorsiflexion.

Performance Criteria
2= The student chooses the appropriate joint and joint mobilization
procedure for the problem.
l=The student hesitates (more than 30 seconds) before choosing and
beginning procedure. The student may also choose an alternative
joint mobilization that would improve dorsiflexion flexion at the mid
foot or forefoot but is not talocrural mobilization.
0= The student chooses a joint to mobilize that will not improve
dorsiflexion. The student does not know where to begin and needs
prompts.

1. Introduction/Role
Student greets patient appropriately establishing
rapport and eye contact with patient.
Student introduces self to patient and explains
role.

2= The student greets patient with good eye contact, introduces self,
and explains role.
1= The student fails to make eye contact with the patient or fails to
explain role.
0= The student fails to introduce self to the patient before beginning
procedures.

2. Student communicates purpose of treatment
and instructions to patient
Student explains what he or she is doing in lay
terminology understandable by the average adult.

2= The student explains the selected ankle mobilization procedure to
the patient in lay terminology, understandable by the average adult.
Explanation may be of a general nature.
1= The student explains the procedure with the use of medical jargon
or explanation is inappropriate to the age and educational level of
the patient.
0= The student fails to explain the procedure to the patient before
beginning treatment.
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Appendix 2C
TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
3. Patient preparation/ Draping
Student drapes patient if needed.
Student ensures that areas that will receive
mobilization are adequately exposed.

Remove shoes and socks for
ankle and foot mobilizations.

2= The student asks the patient to remove their shoes and socks.
(Draping is not usually applicable to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks,
but corrects self.
0= The student attempts mobilization with shoes and/or socks on

4. Starting position of patient
Student positions patient in a position of comfort
by either asking the patient to assume this position
or assisting the patient into the position as
appropriate. This position should be one that
encourages relaxation and reduces muscle tension,
especially in the areas receiving treatment.
The student modifies standard joint mobilization
positions as needed to ensure patient comfort.

Patient is supine with foot
placed just past the table edge
with ankle in the resting
position.

2= The student is able to immediately choose the correct starting
position without hesitation so that the extremity to receive
mobilization is in a relaxed position. The patient should be in a
comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed
position but may forget to observe the remainder of the patient’s
body position. The student may have difficulty adapting positions
for joint mobilization to accommodate other conditions the patient
may have such as other injuries or obesity.
0= The student is unable to position the patient correctly.

5. Starting position of therapist
The student positions self close to the patient with
feet apart to establish a wide base of support.
The student maintains good body mechanics
(alignment of spine and extremities) to reduce risk
of injury to self.
The student positions self in order to use gravity or
body weight to generate forces applied to the
patient whenever possible.

Therapist stands facing the
plantar surface of the foot, with
table at appropriate height for
good body mechanics.
bTherapist stands facing the
plantar surface of the foot, with
table at appropriate height for
good body mechanics; however,
therapist may be slightly more to
the medial side of the patient’s
foot.

2= The student readily assumes the best position for performing joint
mobilization and has good body mechanics.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint
mobilization.
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Appendix 2C
TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
6. Stabilization
The student uses his hand or a belt to stabilize the
stationary joint partner with firm support.
The student uses a firm grip as close to the joint as
possible without causing pain to the patient.
The student maintains good biomechanical
alignment of his stabilizing upper extremity.

The patient’s leg is fixated
against the table or wedge
indirectly by both hands, both or
which act as mobilizing hands.
bThe fibula and tibia are
stabilized by holding them
against the table.

2= The proximal bony partner is well stabilized without any visible
movement. The student uses a firm grip that does not elicit a pain
response from the patient.
1= The student initially performs inadequate stabilization of the
lower leg, but then self-corrects stabilization after beginning the
mobilization.
0= There is visible movement of the lower leg (proximal bony
partner) or the student’s grip is so firm that the patient demonstrates
a pain response.

7. Mobilizing hand
The student grips the moving joint partner as close
to joint as possible.
The student monitors and changes hand position
as needed for patient comfort.
The student maintains good biomechanical
alignment of his upper extremity performing the
mobilization.

aOne hand grasps around the
calcaneus from the fibular side
and applies grade I traction. The
other hand grips the forefoot
from the tibial side with the web
space between the index finger
and thumb placed over the talus.
The mobilizing hand grasps the
foot dorsolaterally with the first
web space against the anterior
aspect of the talus.

2=The student performs the correct hand placement on the mobile
joint partner with a firm grip that does not visibly cause the patient
pain. Grip should be firm enough to enable the student to mobilize
distal bony partner and there should not be any hand sliding on the
skin surface.
l=The student performs correct hand placement on the mobile joint
partner after hesitation or self corrects after beginning the
mobilization incorrectly. There may be minor hand sliding on the
skin surface.
0=The student does not perform correct hand placement for fixation
of the stable joint partner. There is a visible pain response from the
patient (wincing or flexor response). There is significant hand
sliding on the skin surface rendering the mobilization ineffective.
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TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
8. Joint starting position
The student positions the joint to be treated in the
appropriate joint resting position or actual resting
position.
The student performs traction starting from the
joint resting position or actual resting position.
The student performs glide mobilization at the
appropriate joint resting position.

Ankle in the resting position,
(10 degrees of plantar flexion
midway between maximal
inversion and maximal
eversion).
Osteokinematic position of 10
degrees from horizontal in the
inferior-lateral direction and 30
degrees of posterior deflection
from the frontal plane medial to
lateral.

2= The student places the joint to be mobilized in the correct resting
position (10 degrees plantar flexion and neutral inversion/eversion)
without hesitation. The student uses the actual resting position for
starting point mobilization if indicated.
1= The student hesitates before placing the joint in the correct
starting position. The student may be unable to modify the starting
position to the actual resting position.
0- The student begins the joint mobilization without the joint in the
appropriate joint resting position.

9. Direction of force
The student applies traction at a right angle to and
away from the treatment plane.
The student performs glide mobilization parallel to
the treatment plane.

“The therapist moves the talus
dorsolaterally in relation to the
patient’s leg by bending his (the
therapist’s) knees.
bThe therapist glides the talus
posterior (or downward).

2= The student applies traction in the correct direction (distally or
perpendicular to the talocrural joint plane treatment plane).
1= the student hesitates before applying force in the correct
direction. The student may also begin to apply force in the incorrect
direction but correct self after initiating mobilization.
0= the student applies force in the wrong direction and does not
correct self. The student applies force in a direction inappropriate
for the joint being mobilized.
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TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
10. Grading amount of force applied
The student chooses appropriate force based on
the problem presented and their assessment.
The student is able to perform traction at:
Grade 1
Grade 2
Grade 3
The student is able to perform translatoric gliding
at:
Grade I
Grade II
Grade III
Grade IV
as appropriate for the patient problem presented.
11. Appropriate rhythm for glide mobilization
Glides are performed at the appropriate rate and
duration for the problem presented.

The student will perform
traction grade 1 or traction grade
1 with translatoric glides grade I
or II for pain modulation.
The student will perform
traction grade 3 or traction grade
1 with translatoric glides grade
III or IV for mechanical
dysfunction.
The student will be able to
choose and perform the
appropriate traction and
translatoric gliding for the
problem.

2= The student is able to state what grade of mobilization is
appropriate for the stated problem without hesitation and explain
why she has chosen this grade. Mobilization appears to be correct
grade on visual inspection.
1= The student hesitates before choosing the appropriate grade of
mobilization for the problem.
0= The student is unable to state what grade of mobilization is
appropriate for the stated problem. The student may also perform
mobilization with visibly incorrect grade (The student pulls so hard
that the entire patient moves or the student causes skin blanching on
grade I mobilization, etc.)

2= The student performs the mobilization at the correct rate and
duration for the problem presented.
1= The student may perform the joint mobilization too fast or too
slowly.
0= The student performs the mobilization at the incorrect rate and
duration.
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Appendix 2C
TALOCRURAL POSTERIOR GLIDE TASK ANALYSIS
12. Therapist body alignment and body
mechanics The student will utilize correct body
alignment techniques to minimize stress
application to the practitioner’s joints and
ligamentous structures. The student will
demonstrate and adequate base of support (BOS),
alignment of center of gravity (COG) over base of
support (BOS), alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body
segments, midrange position of joints.
1= The student adheres to 50% or greater of the body alignment
criteria.
0= The student adheres to <50% of the body alignment criteria.

13. Monitor patient’s reactions and adjust
procedure accordingly
The student asks the patient she is experiencing
and reminds the patient to let the student know if
she is experiencing discomfort.
The student observes the patient’s nonverbal
communication such as facial expressions of
discomfort.
The student alters joint mobilization force,
technique, or position in accordance with patient
responses.

2= The student asks the patient to let him know if she is experiencing
any discomfort. The student observes the patient throughout the
procedure including patient’s facial expressions. The student is able
to modify patient position, joint starting position, hand placement, or
technique to accommodate patient’s discomfort.
1 = The student asks the patient she is uncomfortable but may not
observe patient’s face. The student may also hesitate and have
difficulty choosing a different position, hand placement, or technique
to accommodate patient discomfort.
0= The student does not ask the patient what she is experiencing and
does not observe the patient while he is performing the mobilization.
The student is oblivious to the patient except for the joint that is
being mobilized.

“Method I: Kaltenbom page 154
bMethod II: Donatelli page 667, Figure 25-30 (Minor hand position variation from Kaltenbom)

Appendix 2D
SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
General Subtasks for Ankle Joint Mobilization
0. Selection of appropriate joint mobilization
procedure
Student assesses and chooses appropriate joint
mobilization procedures based on patient problem
presented to the student.

Specific Subtasks for
Subtalar Medial Glide
Indication for performing
subtalar medial glide is
restricted medial glide or
eversion

Performance Criteria
2= The student chooses the appropriate joint and joint mobilization
procedure for the problem.
l=The student hesitates (more than 30 seconds) before choosing and
beginning procedure. The student may also choose an alternative
joint mobilization that would improve eversion at the mid foot or
forefoot but is not subtalar mobilization.
0=The student chooses a joint to mobilize that will not improve
medial glide. The student does not know where to begin and needs
prompts

1. Introduction/Role
Student greets patient appropriately establishing
rapport and eye contact with patient.
Student introduces self to patient and explains
role.

2= The student greets patient with good eye contact, introduces self,
and explains role.
1= The student fails to make eye contact with the patient or fails to
explain role.
The student fails to introduce self to the patient before beginning
procedures.

2. Student communicates purpose of treatment
and instructions to patient
Student explains what he or she is doing in lay
terminology understandable by the average adult.

2= The student explains the selected ankle mobilization procedure to
the patient in lay terminology, understandable by the average adult.
Explanation may be of a general nature.
1= The student explains the procedure with the use of medical jargon
or explanation is inappropriate to the age and educational level of
the patient.
0= The student fails to explain the procedure to the patient before
beginning treatment.
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SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
3. Patient preparation/ Draping
Student drapes patient if needed.
Student ensures that areas that will receive
mobilization are adequately exposed.

Remove shoes and socks for
ankle and foot mobilizations.

2= The student asks the patient to remove their shoes and socks.
(Draping is not usually applicable to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks,
but corrects self.
0= The student attempts mobilization with shoes and/or socks on.

4. Starting position of patient
Student positions patient in a position of comfort
by either asking the patient to assume this position
or assisting the patient into the position as
appropriate. This position should be one that
encourages relaxation and reduces muscle tension,
especially in the areas receiving treatment.
The student modifies standard joint mobilization
positions as needed to ensure patient comfort.

The patient is sidelying with a
pillow placed between the knees.
The leg of the foot to receive the
mobilization is placed in the
upper position with the leg
extended. The leg of the foot
not receiving the mobilization is
in the bottom position, flexed at
the knee, and is in contact with
the treatment table.
The torso and upper body are
supported with pillows if needed
for comfort.

2= The student is able to immediately choose the correct starting
position without hesitation so that the extremity to receive
mobilization is in a relaxed position. The patient should be in a
comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed
position but may forget to observe the remainder of the patient’s
body position. The student may have difficulty adapting positions
for joint mobilization to accommodate other conditions the patient
may have such as other injuries or obesity.
0= The student is unable to position the patient correctly.

5. Starting position of therapist
The student positions self close to the patient with
feet apart to establish a wide base of support.
The student maintains good body mechanics
(alignment of spine and extremities) to reduce risk
of injury to self.
The student positions self in order to use gravity or
body weight to generate forces applied to the
patient whenever possible.

The therapist is standing at the
end of the treatment table by the
patient’s feet, facing the same
direction as the patient.

2= The student readily assumes the best position for performing joint
mobilization and has good body mechanics.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint
mobilization.
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Appendix 2D
SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
6. Stabilization
The student uses his hand or a belt to stabilize the
stationary joint partner with firm support.
The student uses a firm grip as close to the joint as
possible without causing pain to the patient.
The student maintains good biomechanical
alignment of his stabilizing upper extremity.

The student applies the cranialmost hand to the anterior-medial
aspect of the talus with a
lumbrical grip to stabilize the
talus.

2= The proximal bony partner is well stabilized without any visible
movement. The student uses a firm grip that does not elicit a pain
response from the patient.
1= The student initially performs inadequate stabilization of the
lower leg, but then self-corrects stabilization after beginning the
mobilization.
0= There is visible movement of the lower leg (proximal bony
partner) or the student’s grip is so firm that the patient demonstrates
a pain response.

7. Mobilizing hand
The student grips the moving joint partner as close
to joint as possible.
The student monitors and changes hand position
as needed for patient comfort.
The student maintains good biomechanical
alignment of his upper extremity performing the
mobilization.

The student applies the caudalmost hand to the calcaneus,
cupping the bone with equal
pressure about the soft tissue of
the heel.
The therapist’s thenar eminence
of the mobilizing hand is in
contact with the lateral aspect of
the calcaneus.

2=The student performs the correct hand placement on the mobile
joint partner with a firm grip that does not visibly cause the patient
pain. Grip should be firm enough to enable the student to mobilize
distal bony partner and there should not be any hand sliding on the
skin surface.
l=The student performs correct hand placement on the mobile joint
partner after hesitation or self corrects after beginning the
mobilization incorrectly. There may be minor hand sliding on the
skin surface.
O^The student does not perform correct hand placement for fixation
of the stable joint partner. There is a visible pain response from the
patient (wincing or flexor response). There is significant hand
sliding on the skin surface rendering the mobilization ineffective.
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Appendix 2D
SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
8. Joint starting position
The student positions the joint to be treated in the
appropriate joint resting position or actual resting
position.
The student performs traction starting from the
joint resting position or actual resting position.
The student performs glide mobilization at the
appropriate joint resting position.

Ankle in the joint resting
position or actual resting
position.
(10 degrees plantar flexion
midway between maximal
inversion and eversion.)

2= The student places the joint to be mobilized in the correct resting
position (10 degrees plantar flexion and neutral inversion/eversion)
without hesitation. The student uses the actual resting position for
starting point mobilization if indicated.
1= The student hesitates before placing the joint in the correct
starting position. The student may be unable to modify the starting
position to the actual resting position.
0= The student begins the joint mobilization without the joint in the
appropriate joint resting position.

9. Direction of force
The student applies traction at a right angle to and
away from the treatment plane.
The student performs glide mobilization parallel to
the treatment plane.

The student applies a traction
force perpendicular to the
treatment plane (distally).
Simultaneously a medially
directed force is applied parallel
to the treatment plane through
the calcaneus (downward toward
the floor).

2= The student applies traction in the correct direction (distally or
perpendicular to the talocrural joint plane treatment plane).
1= The student hesitates before applying force in the correct
direction. The student may also begin to apply force in the incorrect
direction but correct self after initiating mobilization.
0= The student applies force in the wrong direction and does not
correct self. The student applies force in a direction inappropriate
for the joint being mobilized.

Appendix 2D
SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
10. Grading amount of force applied
The student chooses appropriate force based on
the problem presented and their assessment.
The student is able to perform traction at:
Grade 1
Grade 2
Grade 3
The student is able to perform translatoric gliding
at:
Grade I
Grade II
Grade III
Grade IV
as appropriate for the patient problem presented.
11. Appropriate rhythm for glide mobilization
Glides are performed at the appropriate rate and
duration for the problem presented.

The student will perform
traction grade 1 or traction grade
1 with translatoric glides grade I
or II for pain modulation.
The student will perform
traction grade 3 or traction grade
1 with translatoric glides grade
III or IV for mechanical
dysfunction.
The student will be able to
choose and perform the
appropriate traction and
translatoric gliding for the
problem.

2= The student is able to state what grade of mobilization is
appropriate for the stated problem without hesitation and explain
why she has chosen this grade. Mobilization appears to be correct
grade on visual inspection.
1= The student hesitates before choosing the appropriate grade of
mobilization for the problem.
0= The student is unable to state what grade of mobilization is
appropriate for the stated problem. The student may also perform
mobilization with visibly incorrect grade (The student pulls so hard
that the entire patient moves or the student causes skin blanching on
grade I mobilization, etc.)

2= The student performs the mobilization at the correct rate and
duration for the problem presented.
1= The student may perform the joint mobilization too fast or too
slowly.
0= The student performs the mobilization at the incorrect rate and
duration.
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Appendix 2D
SUBTALAR MEDIAL GLIDE (EVERSION) TASK ANALYSIS
12. Therapist body alignment and body
mechanics The student will utilize correct body
alignment techniques to minimize stress
application to the practitioner’s joints and
ligamentous structures. The student will
demonstrate and adequate base of support (BOS),
alignment of center of gravity (COG) over base of
support (BOS), alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body
segments, midrange position of joints.
1= The student adheres to 50% or greater of the body alignment
criteria.
0= The student adheres to <50% of the body alignment criteria.

13. Monitor patient’s reactions and adjust
procedure accordingly
The student asks the patient what she is
experiencing and reminds the patient to let the
student know if she is experiencing discomfort.
The student observes the patient’s nonverbal
communication such as facial expressions of
discomfort.
The student alters joint mobilization force,
technique, or position in accordance with patient
responses.

2= The student asks the patient to let him know if she is experiencing
any discomfort. The student observes the patient throughout the
procedure including patient’s facial expressions. The student is able
to modify patient position, joint starting position, hand placement, or
technique to accommodate patient’s discomfort.
1= The student asks the patient if she is uncomfortable but may not
observe patient’s face. The student may also hesitate and have
difficulty choosing a different position, hand placement, or technique
to accommodate patient discomfort.
0= The student does not ask the patient what she is experiencing and
does not observe the patient while he is performing the mobilization.
The student is oblivious to the patient except for the joint that is
being mobilized.

Appendix 2 E
SUBTALAR LATERAL GLIDE (INVERSION) TASK ANALYSIS
General Subtasks for Ankle Joint Mobilization
0. Selection of appropriate joint mobilization
procedure
Student assesses and chooses appropriate joint
mobilization procedures based on patient problem
presented to the student.

Specific Subtasks for
Subtalar Lateral Glide
Indication for performing
subtalar lateral glide is
restricted lateral glide or
inversion.

Performance Criteria
2= The student chooses the appropriate joint and joint mobilization
procedure for the problem.
l=The student hesitates (more than 30 seconds) before choosing and
beginning procedure. The student may also choose an alternative joint
mobilization that would improve inversion at the mid foot or forefoot
but is not subtalar mobilization.
0= The student chooses a joint to mobilize that will not improve
medial glide. The student does not know where to begin and needs
prompts.

1. Introduction/Role
Student greets patient appropriately establishing
rapport and eye contact with patient.
Student introduces self to patient and explains
role.

2=: The student greets patient with good eye contact, introduces self,
and explains role.
1= The student fails to make eye contact with the patient or fails to
explain role.
0= The student fails to introduce self to the patient before beginning
procedures.

2. Student communicates purpose of treatment
and instructions to patient
Student explains what he or she is doing in lay
terminology understandable by the average adult.

2= The student explains the selected ankle mobilization procedure to
the patient in lay terminology, understandable by the average adult.
Explanation may be of a general nature.
1 = The student explains the procedure with the use of medical jargon
or explanation is inappropriate to the age and educational level of the
patient.
0= The student fails to explain the procedure to the patient before
beginning treatment.
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Appendix 2 E
SUBTALAR LATERAL GLIDE (INVERSION) TASK ANALYSIS
3. Patient preparation/ Draping
Student drapes patient if needed.
Student ensures that areas that will receive
mobilization are adequately exposed.

Remove shoes and socks for
ankle and foot mobilizations.

2= The student asks the patient to remove their shoes and socks.
(Draping is not usually applicable to ankle joint mobilization.)
1 = The student begins procedure before removing shoes and socks, but
corrects self.
0= The student attempts mobilization with shoes and/or socks on.

4. Starting position of patient
Student positions patient in a position of comfort
by either asking the patient to assume this position
or assisting the patient into the position as
appropriate. This position should be one that
encourages relaxation and reduces muscle tension,
especially in the areas receiving treatment.
The student modifies standard joint mobilization
positions as needed to ensure patient comfort.

The patient is sidelying with a
pillow placed between the
knees. The leg of the foot to
receive the mobilization is
placed in the bottom position
with the leg extended and in
contact with the treatment
table. The leg of the foot not
receiving the mobilization is
in the upper position and
flexed at the knee.
The torso and upper body are
supported with pillows if
needed for comfort.

2= The student is able to immediately choose the correct starting
position without hesitation so that the extremity to receive mobilization
is in a relaxed position. The patient should be in a comfortable
position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed
position but may forget to observe the remainder of the patient’s body
position. The student may have difficulty adapting positions for joint
mobilization to accommodate other conditions the patient may have
such as other injuries or obesity.
0= The student is unable to position the patient correctly.

5. Starting position of therapist
The student positions self close to the patient with
feet apart to establish a wide base of support.
The student maintains good body mechanics
(alignment of spine and extremities) to reduce risk
of injury to self.
The student positions self in order to use gravity or
body weight to generate forces applied to the
patient whenever possible.

The therapist is standing at the
end of the treatment table
behind the patient’s feet,
facing the same direction as
the patient.

2= The student readily assumes the best position for performing joint
mobilization and has good body mechanics.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint
mobilization.
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Appendix 2 E
SUBTALAR LATERAL GLIDE (INVERSION) TASK ANALYSIS
6. Stabilization
The student uses his hand or a belt to stabilize the
stationary joint partner with firm support.
The student uses a firm grip as close to the joint as
possible without causing pain to the patient.
The student maintains good biomechanical
alignment of his stabilizing upper extremity.

The student applies the
cranial-most hand to the
anterior-lateral aspect of the
talus with a lumbrical grip to
stabilize the talus.

2= The proximal bony partner is well stabilized without any visible
movement. The student uses a firm grip that does not elicit a pain
response from the patient.
1= The student initially performs inadequate stabilization of the lower
leg, but then self-corrects stabilization after beginning the
mobilization.
0= There is visible movement of the lower leg (proximal bony partner)
or the student’s grip is so firm that the patient demonstrates a pain
response.

7. Mobilizing hand
The student grips the moving joint partner as close
to joint as possible.
The student monitors and changes hand position
as needed for patient comfort.
The student maintains good biomechanical
alignment of his upper extremity performing the
mobilization.

The student applies the
caudal-most hand to the
calcaneus, cupping the bone
with equal pressure about the
soft tissue of the heel.
The therapist’s thenar
eminence of the mobilizing
hand is in contact with the
medial aspect of the
calcaneus.

2=The student performs the correct hand placement on the mobile joint
partner with a firm grip that does not visibly cause the patient pain.
Grip should be firm enough to enable the student to mobilize distal
bony partner and there should not be any hand sliding on the skin
surface.
l=The student performs correct hand placement on the mobile joint
partner after hesitation or self corrects after beginning the mobilization
incorrectly. There may be minor hand sliding on the skin surface.
0=The student does not perform correct hand placement for fixation of
the stable joint partner. There is a visible pain response from the
patient (wincing or flexor response). There is significant hand sliding
on the skin surface rendering the mobilization ineffective.

8. Joint starting position
The student positions the joint to be treated in the
appropriate joint resting position or actual resting
position.
The student performs traction starting from the
joint resting position or actual resting position.
The student performs glide mobilization at the
appropriate joint resting position.

Ankle in the joint resting
position, (10 degrees of
plantar flexion midway
between maximal inversion
and maximal eversion).

2= The student places the joint to be mobilized in the correct resting
position (10 degrees plantar flexion and neutral inversion/eversion)
without hesitation. The student uses the actual resting position for
starting point mobilization if indicated.
1= The student hesitates before placing the joint in the correct starting
position. The student may be unable to modify the starting position to
the actual resting position.
0= The student begins the joint mobilization without the joint in the
appropriate joint resting position.
oo
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Appendix 2 E
SUBTALAR LATERAL GLIDE (INVERSION) TASK ANALYSIS
9. Direction of force
The student applies traction at a right angle to and
away from the treatment plane.
The student performs glide mobilization parallel to
the treatment plane.

The student applies a traction
force perpendicular to the
treatment plane (distally).
Simultaneously a laterally
directed force is applied
parallel to the treatment plane
through the calcaneus,
(downward toward the floor).

2= The student applies traction in the correct direction (distally or
perpendicular to the Talocrural joint plane treatment plane).
1= The student hesitates before applying force in the correct direction.
The student may also begin to apply force in the incorrect direction but
correct self after initiating mobilization.
0= The student applies force in the wrong direction and does not
correct self. The student applies force in a direction inappropriate for
the joint being mobilized.

10. Grading amount of force applied
The student chooses appropriate force based on
the problem presented and their assessment.
The student is able to perform traction at:
Grade 1
Grade 2
Grade 3
The student is able to perform translatoric gliding
at:
Grade I
Grade II
Grade III
Grade IV
as appropriate for the patient problem presented.

The student will perform
traction grade 1 or traction
grade 1 with translatoric
glides grade I or II for pain
modulation.
The student will perform
traction grade 3 or traction
grade 1 with translatoric
glides grade III or IV for
mechanical dysfunction.
The student will be able to
choose and perform the
appropriate traction and
translatoric gliding for the
problem.

2= The student is able to state what grade of mobilization is
appropriate for the stated problem without hesitation and explain why
she has chosen this grade. Mobilization appears to be correct grade
on visual inspection.
1= The student hesitates before choosing the appropriate grade of
mobilization for the problem.
0= The student is unable to state what grade of mobilization is
appropriate for the stated problem. The student may also perform
mobilization with visibly incorrect grade. (The student pulls so hard
that the entire patient moves or the student causes skin blanching on
grade I mobilization, etc.)

11. Appropriate rhythm for glide mobilization
Glides are performed at the appropriate rate and
duration for the problem presented.

2= The student performs the mobilization at the correct rate and
duration for the problem presented.
1= The student may perform the joint mobilization too fast or too
slowly.
0= The student performs the mobilization at the incorrect rate and
duration.
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Appendix 2 E
SUBTALAR LATERAL GLIDE (INVERSION) TASK ANALYSIS
12. Therapist body alignment and body
mechanics The student will utilize correct body
alignment techniques to minimize stress
application to the practitioner’s joints and
ligamentous structures. The student will
demonstrate and adequate base of support (BOS),
alignment of center of gravity (COG) over base of
support (BOS), alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body
segments, midrange position of joints.
1= The student adheres to 50% or greater of the body alignment
criteria.
0= The student adheres to <50% of the body alignment criteria.

13. Monitor patient’s reactions and adjust
procedure accordingly
The student asks the patient what she is
experiencing and reminds the patient to let the
student know if he is experiencing discomfort.
The student observes the patient’s nonverbal
communication such as facial expressions of
discomfort.
The student alters joint mobilization force,
technique, or position in accordance with patient
responses.

2= The student asks the patient to let him know if she is experiencing
any discomfort. The student observes the patient throughout the
procedure including patient’s facial expressions. The student is able to
modify patient position, joint starting position, hand placement, or
technique to accommodate patient’s discomfort.
1= The student asks the patient if she is uncomfortable but may not
observe patient’s face. The student may also hesitate and have
difficulty choosing a different position, hand placement, or technique
to accommodate patient discomfort.
0= The student does not ask the patient what she is experiencing and
does not observe the patient while he is performing the mobilization.
The student is oblivious to the patient except for the joint that is being
mobilized.
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Appendix 3A
TALOCRURAL DISTRACTION SCORE SHEET
Student Number

Rater Number

1. Introduction/Role. Therapist introduces self and
explains his role.

2= The student greets patient with good eye contact and introduces self and explains his role.
1= The student fails to make eye contact with the patient or fails to explain role.
0= The student fails to introduce self to the patient before beginning procedures.

2. Task Explanation. Therapist explains ankle
treatment procedure to patient in lay terminology,
understandable by the average adult. For example, “
You are having difficulty moving your ankle upward
so / am going to do some techniques that should help
with this. They should not cause you any pain.
Please tell me ifyou experience pain or other
symptoms^

2- The student explains the selected ankle mobilization procedure to the patient in lay
terminology, understandable by the average adult. Explanation may be of a general nature.
(See example column A.)
1- The student explains the procedure with the use of medical jargon or inappropriate to the age
and educational level of the patient.
0= The student fails to explain the procedure to the patient before beginning treatment.

3. Draping. The patient is draped (if needed) with shoes
and socks off to expose area to be treated.

2 = The student asks the patient to remove their shoes and socks. (Draping is not usually applicable
to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks, but corrects self and removes
shoes and socks.
0= The student attempts mobilization with shoes and/or socks on.

4. Patient position. Patient is supine or long sitting with
foot placed just past the table edge with ankle in the
resting position.

2= The student is able to immediately choose the correct starting position without hesitation so
that the extremity to receive mobilization is in a comfortable and relaxed position. The patient
is in a relaxed, comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed position but may forget to
observe the remainder of the patient’s body position and ensure total patient comfort.
The student may have difficulty adapting positions for joint mobilization to accommodate other
conditions the patient may have such as other injuries or obesity.
0= The student is unable to position the patient correctly. The patient’s foot may be placed not off
edge of table, or too far off table edge eliminating the stabilization effect of the table surface.
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Appendix 3A
TALOCRURAL DISTRACTION SCORE SHEET
Student Number

Rater Number

5. Therapist position. The therapist stands or sits at the
end of the table close to the plantar surface of the feet.
The table is at an appropriate height to enable the
therapist to maintain good body alignment.

2= The student readily assumes the position for performing joint mobilization.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint mobilization.

6. Stabilization. The proximal bony partner (tibia &
fibula) is effectively stabilized. (The leg may be
indirectly fixed by its contact with the table surface,
allowing both hands to perform mobilization or the
student may use one hand to stabilize lower leg.)

2= The proximal bony partner is well stabilized without any visible movement. The student uses a
firm grip that does not elicit a pain response from the patient.
1= The student initially performs inadequate stabilization of the lower leg, but then self-corrects
stabilization after beginning the mobilization.
0= There is visible movement of the lower leg (proximal bony partner) or the student’s grip is so
firm that the patient demonstrates a pain response.

7. Mobilizing hand. (Kaltenbom) The mobile hand
grips the patient’s foot from the tibial side with the
little finger placed over the dorsal talus. Thumb is on
the plantar surface of the foot pointing toward the
toes.
Alternate positions:
(Donatelli - A ) Patient’s foot is grasped with the
second, third and fourth fingers of both hands
interlocked over the dorsum with the thumbs resting
on the plantar surface of the foot.
(Donatelli - B) Grasp foot with one hand
dorsomedially while the other hand holds the
calcaneus laterally.

2= The student performs the correct hand placement on the mobile joint partner with a firm grip
that does not visibly cause the patient pain. Grip should be firm enough to enable the student
to mobilize the distal bony partner. The student’s grip should be sufficiently firm that his hands
do not slide on the patient’s skin surface.
1= The student performs correct hand placement on the mobile joint partner after hesitation or
self corrects after beginning the mobilization incorrectly. There may be minor hand sliding on
the skin surface.
0= The student does not perform correct hand placement on the mobile joint partner. There is a
visible pain response from the patient (wincing or flexor response). There is significant hand
sliding on the skin surface rendering the mobilization ineffective.
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Appendix 3A
TALOCRURAL DISTRACTION SCORE SHEET
Student Number

Rater Number

8. Resting Position. Starting position of the ankle joint
is in the resting position (10° of plantarflexion midway
between maximal inversion and maximal eversion.)
Osteokinematic position of 10° from horizontal in the
inferior-lateral direction and 30° of posterior
deflection from the frontal plane medial to lateral.

2= The student is able to immediately instruct and assist the patient to get in the correct test
position.
1= The student chooses the correct patient position before beginning mobilization but hesitates
before doing so. The student may also start with an incorrect position but immediately correct
self before beginning mobilization.
0= The student does not start the mobilization procedure with the joint in the correct resting
position.

9. Direction of force. The therapist pulls the talus
distally producing traction at the Talocrural joint.

2= The student applies traction in the correct direction (distally or perpendicular to the talocrural
joint plane treatment plane)
1= The student hesitates before applying force in the correct direction. The student may also
begin to apply force in the incorrect direction but correct self after initiating mobilization
0= the student applies force in the wrong direction and does not correct self. The student applies
force in a direction inappropriate for the joint being mobilize.

10. Magnitude of force. Grade 3 traction force is
applied as indicated in the patient problem presented.
For mobilization other than distraction grade 1
traction also needs to be present.

2= The student performs grade 3 distractive forces maintaining end range position without any
visible movement of the proximal joint partner.
1= The student initially does not perform grade 3 traction but is able to quickly self correct.
0= The student performs inadequate or too vigorous traction for grade 3. There may be
movement of proximal segment, hand sliding on skin, or any other visible indication of
traction other than grade 3.

11. Rate and Duration. The student performs the joint
mobilization procedure at the appropriate rate and
duration for the indicated task.

2= The student will perform grade 3 distraction mobilization for 15 seconds without hesitation .
The student applies traction without any jerky movements causing muscle guarding.
1= The student may hesitate while performing the joint mobilization or he may not hold the grade
3 distraction mobilization for 15 seconds.
0= The student performs oscillations or jerky movements that cause muscle guarding.
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TALOCRURAL DISTRACTION SCORE SHEET
Student Number

Rater Number

12. Body Alignment. The student will utilize correct
body alignment techniques to minimize the stress
application to the practitioner’s joints and ligamentous
structures. The student will demonstrate an adequate
base of support (BOS), alignment of center of gravity
(CG) over BOS, alignments of body segments, and
mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body segments, midrange position
of joints.
1= The student adheres to 50% or greater of the body alignment criteria.
0= The student adheres to <50% of the body alignment criteria.

13. Patient Monitoring. The therapist monitor’s the
patient’s reactions during the treatment by watching
facial expression and asking the patient what she is
experiencing.

2= The student asks the patient to let him know if she is experiencing any discomfort. The student
observes the patient throughout the procedure including patient’s facial expressions. The
student is able to modify patient position, joint starting position, hand placement, or technique
to accommodate patient’s discomfort.
1= The student asks the patient if she is uncomfortable but may not observe patient’s face. The
student may also hesitate and have difficulty choosing a different position, hand placement, or
technique to accommodate patient discomfort.
0= The student does not ask the patient what she is experiencing and does not observe the patient
while he is performing the mobilization. The student is oblivious to the patient except for the
joint that is being mobilized.
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Appendix 3B
TALOCRURAL ANTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

1. Introduction/Role. Therapist introduces self and
explains his role

2= The student greets patient with good eye contact and introduces self and explains his role.
1= The student fails to make eye contact with the patient or fails to explain his role.
0= The student fails to introduce self and explain what he will be doing.

2. Task Explanation. Therapist explains ankle treatment
procedure to patient in lay terminology, understandable
by the average adult. For example, “ You are having
difficulty moving your ankle upward so / am going to do
some techniques that should help with this. They should
not cause you any pain. Please tell me ifyou experience
pain or other symptoms."

2= The student explains the selected ankle mobilization procedure to the patient in lay
terminology, understandable by the average adult. Explanation may be of a general
nature. (See example column A.)
1= The student explains the procedure with the use of medical jargon or inappropriate to the
age and educational level of the patient.
0= The student fails to explain the procedure to the patient before beginning treatment.

3. Draping. The patient is draped (if needed) with shoes
and socks off to expose area to be treated.

2 = The student asks the patient to remove their shoes and socks. (Draping is not usually
applicable to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks, but corrects self and
removes shoes and socks.
0= The student attempts mobilization with shoes and/or socks on.

4.

2= The student is able to immediately choose the correct starting position without hesitation
so that the extremity to receive mobilization is in a comfortable and relaxed position. The
patient is in a relaxed, comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed position but may forget
to observe the remainder of the patient’s body position and ensure total patient comfort.
The student may have difficulty adapting positions for joint mobilization to accommodate
other conditions the patient may have such as other injuries or obesity.
0= The student is unable to position the patient correctly. The patient’s foot may be placed
not off edge of table, or too far off table edge eliminating the stabilization effect of the
table surface.

Patient position. The patient is prone with his foot
placed just past the edge of the table with the anterior
surface of the ankle resting on the edge of the table.
For alternate hand placement positions listed below
patient may be supine with foot resting off the edge of
the table.
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Appendix 3B
TALOCRURAL ANTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

5. Therapist position. The therapist stands or sits at the
end of the table close to the plantar surface of the
patient’s foot. The table is at an appropriate height to
enable the therapist to maintain good body alignment.

2= The student readily assumes the best position for performing joint mobilization.
1 = The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint mobilization.

6.

Stabilization.
(Donatelli) Whether anterior glide is performed prone or
supine the stabilizing hand holds the tibia and fibula
against the table
(Kaltenbom) The patient’s leg is fixated against the table
or a wedge

2= Proximal bony partner is well stabilized, no visible movement. The student uses a firm
grip that does not elicit a pain response from the patient.
1= The student initially performs inadequate stabilization of the lower leg, but may self
correct after beginning the mobilization.
0= There is visible movement of the lower leg or grip so firm that the patient demonstrates a
pain response.

7.

Mobilizing hand.
(Donatelli):
1. Cradling the heel if the patient is supine.
2. Grasp the foot dorsolaterally with the first web space
against the anterior aspect of the talus (patient also
should be supine)
3. With the patient prone the first web space of the hand
contacts the posterior aspect of the ankle
(Kaltenbom)
1. The therapist places the web space between the index
finger and thumb dorsally around the talus with the
thumb on the tibial side and index finger on the fibular
side of the foot just below the medial and lateral
malleoli.
2. The therapist grips the forefoot from the tibial side
with the index finger dorsal against the talus. This hand
applies grade I traction to the talocmral joint.

2= The student performs the correct hand placement on the mobile joint partner with a firm
grip that does not visibly cause the patient pain. Grip should be firm enough to enable the
student to mobilize distal bony partner and there should not be any hand sliding on the
skin surface.
1= The student performs correct hand placement on the mobile joint partner after hesitation
or self corrects after beginning the mobilization incorrectly. There may be minor hand
sliding on the skin surface.
0= The student does not perform correct hand placement for fixation of the stable joint
partner. There is a visible pain response from the patient (wincing or flexor response).
There is significant hand sliding on the skin surface rendering the mobilization ineffective.
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Appendix 3B
TALOCRURAL ANTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

8. Resting Position. Starting position of the ankle joint is
in the resting position (10° of plantarflexion midway
between maximal inversion and maximal eversion.)
Osteokinematic position of 10° from horizontal in the
inferior-lateral direction and 30° of posterior deflection
from the frontal plane medial to lateral

2 = The student is able to immediately instruct and assist the patient to get in the correct test
position.
1 = The student chooses the correct patient position before beginning mobilization but
hesitates before doing so. The student may also start with an incorrect position but
immediately correct self before beginning mobilization.
0 = The student does not start the mobilization procedure with the joint in the correct resting
position.

9.

2 = The student applies translatoric glide parallel to the talocrural joint treatment plane and
simultaneously applies traction force perpendicular to the Talocrural joint treatment
plane.
1 = The student hesitates before applying force in the correct plane. The student may also
begin to apply force in the incorrect plane but correct self after initiating mobilization.
0 = The student applies translatoric glide and /or traction forces without regard to treatment
plane position.

Direction of force.
(Prone) The therapist glides the talus dorsally
(downward), maintaining gentle grade 1 traction.
(Supine) The therapist glides the talus upward
(anteriorly) maintaining gentle grade 1 traction.
The traction is applied perpendicularly to the treatment
plane and the glide mobilization is applied parallel to the
treatment plane.

10. Magnitude of force. The student will apply Grade III
glide with grade 1 traction.

2= The student applies translatoric grade III glide oscillations from R1 to R2 with
simultaneous grade 1 traction forces without visible movement of proximal joint partner.
1= The student initially does not perform grade III translatoric glides or grade 1 traction but
is able to quickly self correct.
0= The student performs inadequate or too vigorous oscillations for grade III. There may be
movement of the proximal segment, hand sliding on skin, or any other visible indication
of oscillations other than grade III. Student does not perform grade 1 traction with
translatoric glide oscillations.
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TALOCRURAL ANTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

11. Rate and Duration. The student performs the joint
mobilization procedure at the appropriate rate and
duration for the indicated task. The student performs
grade III translatory glide oscillations at a rate of one per
second for 15 seconds

2 = The student will perform grade III translatoric glide oscillations at a rate of approximately
one per second for 15 seconds without hesitation . Student simultaneously applies grade 1
traction without any jerky movements causing muscle guarding.
1 = The student may hesitate while performing the joint mobilization or not hold for 15
seconds.
0 = The student performs oscillations or jerky movements that cause muscle guarding.

12. Body Alignment. The student will utilize correct body
alignment techniques to minimize the stress application
to the practioner’s joints and ligamentous structures; i.e.,
adequate base of support (BOS), alignment of center of
gravity (CG) over BOS, alignments of body segments,
and mid-range positions of the therapist’s joints

2 = The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body segments, midrange
position of joints.
1 = The student adheres to 50% or greater of the body alignment criteria.
0 = The student adheres to <50% of the body alignment criteria.

13. Patient Monitoring. The therapist monitor’s the
patient’s reactions during the treatment by watching
facial expression and asking the patient what she is
experiencing.

2= The student asks the patient to let him know if she is experiencing any discomfort. The
student observes the patient throughout the procedure including patient’s facial
expressions. The student is able to modify patient position, joint starting position, hand
placement, or technique to accommodate patient’s discomfort.
1 = The student asks the patient if she is uncomfortable but may not observe patient’s face.
The student may also hesitate and have difficulty choosing a different position, hand
placement, or technique to accommodate patient discomfort.
0 = The student does not ask the patient what she is experiencing and does not observe the
patient while he is performing the mobilization. The student is oblivious to the patient
except for the joint that is being mobilized.
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Appendix 3C
TALOCRURAL POSTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

1. Introduction/Role. Therapist introduces self and
explains his role.

2= The student greets patient with good eye contact and introduces self and explains his role.
1= The student fails to make eye contact with the patient or fails to explain his role.
0 = The student fails to introduce self and explain what he will be doing.

2. Task Explanation. Therapist explains ankle
treatment procedure to patient in lay terminology,
understandable by the average adult. For
example, “ You are having difficulty moving your
ankle upward so I am going to do some
techniques that should help with this. They
should not cause you any pain. Please tell me if
you experience pain or other symptoms.”

2= The student explains the selected ankle mobilization procedure to the patient in lay terminology,
understandable by the average adult. Explanation may be of a general nature. (See example
column A.)
1= The student explains the procedure with the use of medical jargon or inappropriate to the age and
educational level of the patient.
0= The student fails to explain the procedure to the patient before beginning treatment.

3.

Draping. The patient is draped (if needed) with
shoes and socks off to expose area to be treated.

2= The student asks the patient to remove their shoes and socks. (Draping is not usually applicable
to ankle joint mobilization.)
1 = The student begins procedure before removing shoes and socks, but corrects self and removes
shoes and socks.
0= The student attempts mobilization with shoes and/or socks on.

4.

Patient position. The patient is supine with his
foot placed just past the edge of the table.

2= The student is able to immediately choose the correct starting position without hesitation so that
the extremity to receive mobilization is in a comfortable and relaxed position. The patient is in a
relaxed, comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed position but may forget to
observe the remainder of the patient’s body position and ensure total patient comfort.
The student may have difficulty adapting positions for joint mobilization to accommodate other
conditions the patient may have such as other injuries or obesity.
0= The student is unable to position the patient correctly. The patient’s foot may be placed not off
edge of table, or too far off table edge eliminating the stabilization effect of the table surface.
\o
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TALOCRURAL POSTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

5. Therapist position. The therapist stands or sits at
the end of the table close to plantar surface of the
patient’s foot. The table is at an appropriate
height to enable the therapist to maintain good
body alignment.

2= The student readily assumes the best position for performing joint mobilization.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint mobilization.

6.

Stabilization.
(Donatelli) The proximal manual contact hand
stabilizes the tibia and fibula against the table.

2= Proximal bony partner is well stabilized, no visible movement. The student uses a firm grip that
does not elicit a pain response from the patient.
1= The student initially performs inadequate stabilization of the lower leg, but they self correct after
beginning the mobilization.
0= There is visible movement of the lower leg or grip so firm that the patient demonstrates a pain
response.

7. Mobilizing hand. (Kaltenbom) One hand grasps
around the calcaneus from the fibular side and
applies grade 1 traction. The other hand grips the
forefoot from the tibial side with the web space
between the index finger and thumb placed over
the talus.
Alternate method (Donatelli, page 667). The
mobilizing hand grasps the foot dorsolaterally
with the first web space against the anterior aspect
of the talus.

2= The student performs the correct hand placement on the mobile joint partner with a firm grip that
does not visibly cause the patient pain. Grip should be firm enough to enable the student to
mobilize distal bony partner and there should not be any hand sliding on the skin surface.
1 = The student performs correct hand placement on the mobile joint partner after hesitation or self
corrects after beginning the mobilization incorrectly. There may be minor hand sliding on the
skin surface.
0 = The student does not perform correct hand placement for fixation of the stable joint partner.
There is a visible pain response from the patient (wincing or flexor response). There is
significant hand sliding on the skin surface rendering the mobilization ineffective.
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TALOCRURAL POSTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

8. Resting Position. Starting position of the ankle
joint is in the resting position (10° of
plantarflexion midway between maximal
inversion and maximal eversion.) Osteokinematic
position of 10° from horizontal in the inferiorlateral direction and 30° of posterior deflection
from the frontal plane medial to lateral.

2 = The student is able to immediately instruct and assist the patient to get in the correct joint resting
position.
1 = The student chooses the correct patient position before beginning mobilization but hesitates
before doing so. The student may also start with an incorrect position but immediately correct
self before beginning mobilization.
0 = The student does not start the mobilization procedure with the joint in the correct resting
position.

9.

2 = The student applies translatoric glide and traction force application in the correct direction,
parallel and perpendicular to the talocrural joint plane treatment plane.
1 = The student hesitates before applying force in the correct direction. The student may also begin
to apply force in the incorrect direction but correct self after initiating mobilization.
0 = The student applies force in the wrong direction and does not correct self. The student applies
translatoric glide and /or traction forces without regard to treatment plane position.

Direction of force. The therapist moves the talus
dorsally. The talus is glided posteriorly relative
to the tibia and fibula while maintaining gentle
grade 1 traction.
The traction is applied perpendicularly ro the
treatment plane and the glide mobilization is
applied parallel to the treatment plane.

10. Magnitude of force. The student will apply
Grade III glide with grade 1 traction.

2= The student applies translatoric glide oscillations from R1 to R2 with simultaneous grade 1
traction forces without visible movement of proximal joint partner.
The student initially does not perform grade III translatoric glides or grade 1 traction but is able
to quickly self correct.
0= The student performs inadequate or too vigorous oscillations for grade III. There may be
movement of proximal segment, hand sliding on skin, or any other visible indication of
oscillations other than grade III. Student does not perform grade 1 traction with trasnslatoric
glide oscillations.

Appendix 3C
TALOCRURAL POSTERIOR GLIDE SCORE SHEET
Student Number

Rater Number

11. Rate and Duration. The student performs the
joint mobilization procedure at the appropriate
rate and duration for the indicated task. The
student performs grade III translatory glide
oscillations at a rate of one per secondfor 15
seconds.

2 = The student will perform grade III translatoric glide oscillations at a rate of approximately one
per second for 15 seconds without hesitation . Student simultaneously applies grade 1 traction
without any jerky movements causing muscle guarding.
1 = The student may hesitate while performing the joint mobilization or not hold for 15 seconds.
0 = The student performs oscillations or jerky movements that cause muscle guarding.

12. Body Alignment. The student will utilize correct
body alignment techniques to minimize the stress
application to the practioner’s joints and
ligamentous structures; i.e., adequate base of
support (BOS), alignment of center of gravity
(CG) over BOS, alignments of body segments,
and mid-range positions of the therapist’s joints.

2 = The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body segments, midrange position of
joints.
1 = The student adheres to 50% or greater of the body alignment criteria.
0 = The student adheres to <50% of the body alignment criteria.

13. Patient Monitoring. The therapist monitor’s the
patient’s reactions during the treatment by
watching facial expression and asking the patient
what she is experiencing.

2= The student asks the patient to let him know if she is experiencing any discomfort. The student
observes the patient throughout the procedure including patient’s facial expressions. The student
is able to modify patient position, joint starting position, hand placement, or technique to
accommodate patient’s discomfort.
1 = The student asks the patient if she is uncomfortable but may not observe patient’s face. The
student may also hesitate and have difficulty choosing a different position, hand placement, or
technique to accommodate patient discomfort.
0 = The student does not ask the patient what she is experiencing and does not observe the patient
while he is performing the mobilization. The student is oblivious to the patient except for the
joint that is being mobilized.
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Appendix 3D
SUBTALAR MEDIAL GLIDE (EVERSION) SCORE SHEET
Student Number

Rater Number

1. Introduction/Role. Therapist introduces self and
explains his role.

2= The student greets patient with good eye contact and introduces self and explains his role.
1= The student fails to make eye contact with the patient or fails to explain his role.
0= The student fails to introduce self and explain what he will be doing.

2. Task Explanation. Therapist explains ankle treatment
procedure to patient in lay terminology, understandable
by the average adult. For example, “ You are having
difficulty moving your ankle upward so I am going to do
some techniques that should help with this. They should
not cause you any pain. Please tell me ifyou experience
pain or other symptoms.”

2= The student explains the selected ankle mobilization procedure to the patient in lay
terminology, understandable by the average adult. Explanation may be of a general
nature. (See example col. A.)
1= The student explains the procedure with the use of medical jargon or inappropriate to the
age and educational level of the patient.
0~ The student fails to explain the procedure to the patient before beginning treatment.

3. Draping. The patient is draped (if needed) with shoes
and socks off to expose area to be treated.

2= The student asks the patient to remove their shoes and socks. (Draping is not usually
applicable to ankle joint mobilization.)
1= The student begins procedure before removing shoes and socks, but corrects self and
removes shoes and socks.
0= The student attempts mobilization with shoes and/or socks on.

4. Patient position. The student assists or asks the patient
to assume a sidelying position with a pillow placed
between the knees. The leg of the foot to receive the
mobilization is placed in the upper position with the leg
extended. The patient’s other foot is in the bottom
position in contact with the treatment table and with the
knee flexed. The patient’s torso is supported with
pillows if needed for comfort and optimal relaxation.

2= The student is able to immediately choose the correct starting position without hesitation
so that the extremity to receive mobilization is in a comfortable and relaxed position. The
patient is in a relaxed, comfortable position.
1= The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed position but may forget
to observe the remainder of the patient’s body position and ensure total patient comfort.
The student may have difficulty adapting positions for joint mobilization to accommodate
other conditions the patient may have such as other injuries or obesity.
0= The student is unable to position the patient correctly.
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SUBTALAR MEDIAL GLIDE (EVERSION) SCORE SHEET
Student Number

Rater Number

5. Therapist position. The student positions himself at the
end of the treatment table facing the same direction as
the patient. The student is standing close to the patient’s
feet.

2= The student readily assumes the best position for performing joint mobilization.
1= The student assumes the correct position after hesitation.
0= The student does not assume an appropriate position for joint mobilization.

6. Stabilization. The student grasps the anterior-medial
aspect of the talus using a lumbrical grip with their
cranial most hand.

2= Proximal bony partner is well stabilized, no visible movement. The student uses a firm
grip that does not elicit a pain response from the patient.
1= The student initially performs inadequate stabilization of the lower leg, but they self
correct after beginning the mobilization.
0= There is visible movement of the lower leg or grip so firm that the patient demonstrates a
pain response.

7. Mobilizing hand. The student uses their caudal-most
hand to cup the calcaneus with equal pressure about the
soft tissue of the heel. The student’s thenar eminence of
the mobilizing hand is in contact with the lateral aspect
of the calcaneus.

2= The student performs the correct hand placement on the mobile joint partner with a firm
grip that does not visibly cause the patient pain. Grip should be firm enough to enable the
student to mobilize distal bony partner and there should not be any hand sliding on the
skin surface.
1= The student performs correct hand placement on the mobile joint partner after hesitation
or self corrects after beginning the mobilization incorrectly. There may be minor hand
sliding on the skin surface.
0= The student does not perform correct hand placement for fixation of the stable joint
partner. There is a visible pain response from the patient (wincing or flexor response).
There is significant hand sliding on the skin surface rendering the mobilization ineffective
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SUBTALAR MEDIAL GLIDE (EVERSION) SCORE SHEET
Student Number

Rater Number

8. Resting Position. Starting position of the ankle joint is
in the resting position, (10° of plantarflexion midway
between maximal inversion and maximal eversion).

2= The student is able to immediately instruct and assist the patient to get in the correct test
position
1= The student chooses the correct patient position before beginning mobilization but
hesitates before doing so. The student may also start with an incorrect position but
immediately correct self before beginning mobilization
0= The student does not start the mobilization procedure with the joint in the correct resting
position

9. Direction of force. The student applies a medially
directed force (downward toward the floor) parallel to
the treatment plane through the calcaneus. The student
simultaneously applies a traction force perpendicular to
the treatment plane.

2= The student applies translatoric glide parallel to the subtalar treatment plane and
simultaneously applies traction force perpendicular to the subtalar joint treatment plane.
1= The student hesitates before applying force in the correct plane. The student may also
begin to apply force in the incorrect plane but correct self after initiating mobilization
0= The student applies translatoric glide and /or traction forces without regard to treatment
plane position.

10. Magnitude of force. The student will apply Grade III
glide with grade 1 traction.

2= The student applies translatoric glide oscillations from R1 to R2 with simultaneous grade 1
traction forces without visible movement of proximal joint partner
1= The student initially does not perform grade III translatoric glides or grade 1 traction but
is able to quickly self correct.
0= The student performs inadequate or too vigorous oscillations for grade III. There may be
movement of proximal segment, hand sliding on skin, or any other visible indication of
oscillations other than grade III. Student does not perform grade 1 traction with
translatoric glide oscillations.
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SUBTALAR MEDIAL GLIDE (EVERSION) SCORE SHEET
Student Number

Rater Number

11. Rate and Duration. The student performs the joint
mobilization procedure at the appropriate rate and
duration for the indicated task. The student performs
grade III translatory glide oscillations at a rate of one per
second for 15 seconds.

2= The student will perform grade III translatoric glide oscillations at a rate of approximately
one per second for 15 seconds without hesitation . Student simultaneously applies grade 1
traction without any jerky movements causing muscle guarding.
1= The student may hesitate while performing the joint mobilization or not hold for 15
seconds.
0= The student performs oscillations or jerky movements that cause muscle guarding.

12. Body Alignment. The student will utilize correct body
alignment techniques to minimize the stress application
to the practitioners joints and ligamentous structures;
i.e., adequate base of support (BOS), alignment of center
of gravity (CG) over BOS, alignments of body segments,
and mid-range positions of the therapist’s joints.

2= The student adheres to all of the body alignment criteria:
Adequate BOS, alignment of COM over BOS, alignment of body segments, midrange
position of joints.
1= The student adheres to 50% or greater of the body alignment criteria.
0= The student adheres to <50% of the body alignment criteria.

13. Patient Monitoring. The therapist monitor’s the
patient’s reactions during the treatment by watching
facial expression and asking the patient what she is
experiencing.

2= The student asks the patient to let him know if she is experiencing any discomfort. The
student observes the patient throughout the procedure including patient’s facial
expressions. The student is able to modify patient position, joint starting position, hand
placement, or technique to accommodate patient’s discomfort
1= The student asks the patient if she is uncomfortable but may not observe patient’s face.
The student may also hesitate and have difficulty choosing a different position, hand
placement, or technique to accommodate patient discomfort.
The student does not ask the patient what she is experiencing and does not observe the
patient while he is performing the mobilization. The student is oblivious to the patient
except for the joint that is being mobilized.
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Appendix 3E
SUBTALAR LATERAL GLIDE (INVERSION) SCORE SHEET
Student Number

Rater Number

1. Introduction/Role. Therapist introduces self and
explains his role.

2 = The student greets patient with good eye contact and introduces self and explains his
role.
1 = The student fails to make eye contact with the patient or fails to explain his role.
0 = The student fails to introduce self and explain what he will be doing.

2. Task Explanation. Therapist explains ankle treatment
procedure to patient in lay terminology, understandable by
the average adult. For example, “ You are having
difficulty moving your ankle upward so I am going to do
some techniques that should help with this. They should
not cause you any pain. Please tell me ifyou experience
pain or other symptoms."

2 = The student explains the selected ankle mobilization procedure to the patient in lay
terminology, understandable by the average adult. Explanation may be of a general
nature. (See example column A.)
1 = The student explains the procedure with the use of medical jargon or inappropriate to the
age and educational level of the patient.
0 = The student fails to explain the procedure to the patient before beginning treatment

3. Draping. The patient is draped (if needed) with shoes
and socks off to expose area to be treated.

2 = The student asks the patient to remove their shoes and socks. (Draping is not usually
applicable to ankle joint mobilization.)
1 = The student begins procedure before removing shoes and socks, but corrects self and
removes shoes and socks.
0 = The student attempts mobilization with shoes and/or socks on.

4. Patient position. The student assists or asks the patient to
assume a sidelying position with a pillow placed between
the knees. The leg of the foot to receive the mobilization
is placed in the bottom position with the knee extended.
The patient’s other foot is in the top position with the
knee flexed and in contact with the treatment table. The
patient’s torso is supported with pillows if needed for
comfort and optimal relaxation.

2 = The student is able to immediately choose the correct starting position without hesitation
so that the extremity to receive mobilization is in a comfortable and relaxed position. The
patient is in a relaxed, comfortable position.
1 = The student chooses the correct starting position after hesitation.
The student must have the extremity to be mobilized in a relaxed position but may forget
to observe the remainder of the patient’s body position and ensure total patient comfort.
The student may have difficulty adapting positions for joint mobilization to accommodate
other conditions the patient may have such as other injuries or obesity.
0 = The student is unable to position the patient correctly.
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5. Therapist position. The student positions himself at the
end of the treatment table facing the same direction as the
patient. The student is standing close to the patient’s feet.

2 = The student readily assumes the best position for performing joint mobilization
1 = The student assumes the correct position after hesitation
0 = The student does not assume an appropriate position for joint mobilization.

6. Stabilization. The student grasps the anterior-lateral
aspect of the talus using a lumbrical grip with their cranial
most hand.

2 = Proximal bony partner is well stabilized, no visible movement. The student uses a firm
grip that does not elicit a pain response from the patient.
1 = The student initially performs inadequate stabilization of the lower leg, but self corrects
after beginning the mobilization.
0 = There is visible movement of the lower leg or grip so firm that the patient demonstrates a
pain response.

7. Mobilizing hand. The student uses their caudal-most
hand to cup the calcaneus with equal pressure about the
soft tissue of the heel. The student’s thenar eminence of
the mobilizing hand is in contact with the medial aspect of
the calcaneus.

2 = The student performs the correct hand placement on the mobile joint partner with a firm
grip that does not visibly cause the patient pain. Grip should be firm enough to enable
the student to mobilize distal bony partner and there should not be any hand sliding on
the skin surface.
1 = The student performs correct hand placement on the mobile joint partner after hesitation
or self corrects after beginning the mobilization incorrectly. There may be minor hand
sliding on the skin surface.
0 = The student does not perform correct hand placement for fixation of the stable joint
partner. There is a visible pain response from the patient (wincing or flexor response).
There is significant hand sliding on the skin surface rendering the mobilization
ineffective.
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8. Resting Position. Starting position of the ankle joint is in
the resting position, (10° of plantarflexion midway
between maximal inversion and maximal eversion).

2 = The student is able to immediately instruct and assist the patient to get in the correct test
position.
1 = The student chooses the correct patient position before beginning mobilization but
hesitates before doing so. The student may also start with an incorrect position but
immediately correct self before beginning mobilization
0 = The student does not start the mobilization procedure with the joint in the correct resting
position

9. Direction of force. The student applies a laterally
directed (downward toward the floor) force parallel to the
treatment plane through the calcaneus. The student
simultaneously applies a traction force perpendicular to
the treatment plane.

2 = The student applies translatoric glide parallel to the subtalar treatment plane and
simultaneously applies traction force perpendicular to the subtalar joint treatment plane.
1 = The student hesitates before applying force in the correct plane. The student may also
begin to apply force in the incorrect plane but correct self after initiating mobilization
0 = The student applies translatoric glide and /or traction forces without regard to treatment
plane position.

10. Magnitude of force. The student will apply Grade III
glide with Grade 1 traction.

2= The student applies translatoric glide oscillations from R1 to R2 with simultaneous grade
1 traction forces without visible movement of proximal joint partner
1= The student initially does not perform grade III translatoric glides or grade 1 traction but
is able to quickly self correct.
0= The student performs inadequate or too vigorous oscillations for grade III. There may be
movement of proximal segment, hand sliding on skin, or any other visible indication of
oscillations other than grade III. Student does not perform grade 1 traction with
trasnslatoric glide oscillations.
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11. Rate and duration. The student performs the joint
mobilization procedure at the appropriate rate and
duration for the indicated task. The student performs
grade III translatory glide oscillations at a rate of one
per second for 15 seconds

2 = The student will perform grade III translatoric glide oscillations at a rate of approximately
one per second for 15 seconds without hesitation . Student simultaneously applies grade 1
traction without any jerky movements causing muscle guarding.
1 = The student may hesitate will performing the joint mobilization or not hold for 15
seconds.
0 = The student performs oscillations or jerky movements that cause muscle guarding.

12. Body Alignment. The student will utilize correct body
alignment techniques to minimize the stress application
to the practitioners joints and ligamentous structures; IE,
adequate base of support (BOS), alignment of center of
gravity (CG) over BOS, alignments of body segments,
and mid-range positions of the therapist’s joints

2 = The student adheres to all of the body alignment criteria:
adequate BOS, alignment of COM over BOS, alignment of body segments, midrange
position of joints
1 = The student adheres to 50% or greater of the body alignment criteria.
0 = The student adheres to <50% of the body alignment criteria.

13. Patient Monitoring. The therapist monitor’s the
patient’s reactions during the treatment by watching
facial expression and asking the patient what she is
experiencing.

2= The student asks the patient to let him know if she is experiencing any discomfort. The
student observes the patient throughout the procedure including patient’s facial
expressions. The student is able to modify patient position, joint starting position, hand
placement, or technique to accommodate patient’s discomfort.
1 = The student asks the patient if she is uncomfortable but may not observe patient’s face.
The student may also hesitate and have difficulty choosing a different position, hand
placement, or technique to accommodate patient discomfort.
0 = The student does not ask the patient what she is experiencing and does not observe the
patient while he is performing the mobilization. The student is oblivious to the patient
except for the joint that is being mobilized.
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Table 4-1
Percent Agreement for Live Performance Scores on Task 1, Talocrural D istraction

Subtask

Total
Number of
Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

62

56

90.3

3

4.8

3

4.8

2. Explanation

53

27

50.9

18

34.0

8

15.1

3. Draping

61

61

100.0

0

0

0

0

4. Patient Position

58

56

96.6

1

1.7

1

1.7

5. PT Position

61

54

88.5

5

8.2

2

3.3

6. Stabilization

62

57

91.9

4

6.5

1

1.6

7. Mobilizing Hand

62

53

85.5

8

12.9

1

1.6

8. Joint Rest Position

61

31

50.8

22

36.1

8

13.1

9. Force Direction

62

39

62.9

20

32.3

3

4.8

10. Force Magnitude

62

54

87.1

5

8.1

3

4.8

11. Rate & Duration

62

22

35.5

27

43.5

13

21.0

12. Body Alignment

62

35

56.5

24

38.7

3

4.8

13. Patient Monitor

62

26

41.9

20

32.3

16

25.8

Mean

60.8

43.9

72.2

12.1

19.9

4.7

7.9

o

On

Table 4-2
Percent Agreement for Live Performance Scores on Task 2, Talocrural Anterior Glide

Subtask

Total
Number of
Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

30

26

86.7

3

10.0

1

0

2. Explanation

22

14

63.6

5

22.7

3

13.6

3. Draping

29

29

100

0

0

0

0

4. Patient Position

30

27

90.0

2

6.7

1

3.3

5. PT Position

29

29

100

0

0

0

0

6. Stabilization

30

19

63.3

7

23.3

4

13.3

7. Mobilizing Hand

30

28

93.3

1

3.3

1

3.3

8. Joint Rest Position

30

17

56.7

9

30.0

4

13.3

9. Force Direction

30

26

86.7

3

10.0

1

3.3

10. Force Magnitude

30

15

50.0

11

36.7

4

13.3

11. Rate & Duration

30

8

26.7

16

53.3

6

20

12. Body Alignment

30

24

80.0

6

20.0

0

0

13. Patient Monitor

30

6

20.0

14

46.7

10

33.3

29.2

20.6

70.5

5.9

20.2

2.7

9.3

Mean

o

Table 4-3
Percent Agreement for Live Performance Scores on Task 3, Talocrural Posterior Glide

Subtask

Total
Number of
Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

32

32

100

0

0

0

0

2. Explanation

31

12

38.7

10

32.3

9

29.0

3. Draping

32

31

96.9

1

3.1

0

0

4. Patient Position

32

30

93.8

2

6.3

0

0

5. PT Position

32

26

81.3

5

15.6

1

3.1

6. Stabilization

32

12

37.5

12

37.5

8

25.0

7. Mobilizing Hand

32

22

68.8

7

21.9

3

9.4

8. Joint Rest Position

32

13

40.6

13

40.6

6

18.8

9. Force Direction

32

16

50.0

9

28.1

7

21.9

10. Force Magnitude

32

7

21.9

17

53.1

8

25.0

11. Rate & Duration

32

6

18.8

11

34.4

15

46.9

12. Body Alignment

32

20

62.5

8

25.0

4

12.5

13. Patient Monitor

32

17

53.1

10

31.3

5

15.6

Mean

31.9

18.8

58.8

8.1

25.3

5.1

15.9

o

oo

Table 4-4
Percent Agreement for Live Performance Scores on Task 4, Subtalar Medial Glide
Total

Subtask

Number of
Scores

AH Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

30

26

86.7

3

10.0

1

3.3

2. Explanation

22

14

63.6

6

27.3

2

9.1

3. Draping

29

29

100

0

0

0

0

4. Patient Position

30

19

63.3

8

26.7

3

10.0

5. PT Position

30

17

56.7

12

40.0

1

3.3

6. Stabilization

29

10

34.5

14

48.3

5

17.2

7. Mobilizing Hand

30

26

86.7

1

3.3

3

10.0

8. Joint Rest Position

30

29

96.7

1

3.3

0

0

9. Force Direction

30

22

73.3

5

16.7

3

10.0

10. Force Magnitude

30

11

36.7

13

43.3

6

20.0

11. Rate & Duration

30

7

23.3

11

36.7

12

40.0

12. Body Alignment

28

13

46.4

12

42.9

3

10.7

13. Patient Monitor

30

9

30.0

11

36.7

10

33.3

Mean

29.1

17.8

61.4

7.5

25.8

3.8

12.8

o

Table 4-5
Percent Agreement for Live Performance Scores on Task 5, Subtalar Lateral Glide

Subtask

Total
Number of
Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

32

32

100

0

0

0

0

2. Explanation

31

10

32.3

9

29.0

12

38.7

3. Draping

32

31

96.9

1

3.1

0

0

4. Patient Position

32

25

78.1

5

15.6

2

6.3

5. PT Position

32

18

56.3

9

28.1

5

15.6

6. Stabilization

32

21

65.6

8

25.0

3

9.4

7. Mobilizing Hand

32

25

78.1

4

12.5

3

9.4

8. Joint Rest Position

32

32

100

0

0

0

0

9. Force Direction

32

28

87.5

4

12.5

0

0

10. Force Magnitude

32

11

34.4

14

43.8

7

21.9

11. Rate & Duration

32

5

15.6

14

43.8

13

40.6

12. Body Alignment

32

19

59.4

10

31.3

3

9.4

13. Patient Monitor

32

19

59.4

8

25.0

5

15.6

31.9

21.2

66.5

6.6

20.7

4.1

12.8

Mean

o

Table 4-6
Percent Agreement of Subtask Scores Among all Four Raters on Ratings ofStudent Live Performance
Task 1

Task 2

Task 3

Task 4

Task 5

Mean

1. Introduction

90.3

86.7

100

86.7

100

93

2. Explanation

50.9

63.6

38.7

63.6

32.3

50

3. Draping

100

100

96.9

100

96.9

99

4. Patient Position

96.6

90

93.8

63.3

78.1

84

5. PT Position

88.5

100

81.3

56.7

56.3

77

6. Stabilization

91.9

63.3

37.5

34.5

65.6

59

7. Mobilizing Hand

85.5

93.3

68.8

86.7

78.1

83

8. Joint Rest Position

50.8

56.7

40.6

96.7

100

69

9. Force Direction

62.9

86.7

50.0

73.3

87.5

72

10. Force Magnitude

87.1

50.0

21.9

36.7

34.4

46

11. Rate & Duration

35.5

26.7

18.8

23.3

15.6

24

12. Body Alignment

56.5

80.0

62.5

46.4

59.4

61

13. Patient Monitor

41.9

20.0

53.1

30.0

59.4

41.0

Mean

72.2

70.5

58.8

61.4

66.4

65.9

Subtask

Table 4-7
Percent Agreement for Video Scores of Task 1, Talocrural Distraction

Subtask

Total
Number
of Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

20

17

85

2

10

1

5

2. Explanation

20

9

45

8

40

3

15

3. Draping

20

19

95

1

5

0

0

4. Patient Position

20

16

80

3

15

1

5

5. PT Position

20

12

60

7

35

1

5

6. Stabilization

20

18

90

2

10

0

0

7. Mobilizing Hand

20

18

90

1

5

1

5

8. Joint Rest Position

20

9

45

10

50

1

5

9. Force Direction

20

15

75

4

20

1

5

10. Force Magnitude

20

16

80

3

15

1

5

11. Rate & Duration

20

13

65

5

25

2

10

12. Body Alignment

20

12

60

6

30

2

10

13. Patient Monitor

20

11

55

6

30

3

15

Mean

71.2

22.3

6.5

to

Table 4-8
Percent Agreement for Video Scores of Subtask 2, Talocrural Anterior Distraction
Subtask

Total
Number of
Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

10

8

80

2

20

0

O

2. Explanation

10

4

40

3

30

3

30

3. Draping

10

9

90

1

10

0

0

4. Patient Position

10

9

90

1

10

0

0

5. PT Position

10

9

90

1

10

0

0

6. Stabilization

10

7

70

3

30

0

0

7. Mobilizing Hand

10

8

80

2

20

0

0

8. Joint Rest Position

10

5

50

4

40

1

10

9. Force Direction

10

8

80

2

20

0

0

10. Force Magnitude

10

7

70

2

20

1

10

11. Rate & Duration

10

5

50

3

30

2

20

12. Body Alignment

10

10

100

0

0

0

0

13. Patient Monitor

10

3

30

5

50

2

20

Mean

70.8

22.3

6.9

UJ

Table 4-9
Percent Agreement of Video Scores of Task 3, Talocrural Posterior Glide

Subtask

Total
Number
of Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

10

9

90

0

0

1

10

2. Explanation

10

5

50

2

20

3

30

3. Draping

10

10

100

0

0

0

0

4. Patient Position

10

10

100

0

0

0

0

5. PT Position

10

6

60

4

40

0

0

6. Stabilization

10

6

60

2

20

2

20

7. Mobilizing Hand

10

7

70

3

30

0

0

8. Joint Rest Position

10

7

70

2

20

1

10

9. Force Direction

10

4

40

4

40

2

20

10. Force Magnitude

10

4

40

3

30

3

30

11. Rate & Duration

10

5

50

4

40

1

10

12. Body Alignment

10

6

60

2

20

2

20

13. Patient Monitor

10

2

20

6

60

2

20

Mean

62.3

24.6

13.1

Table 4-10
Percent Agreement of Video Scores of Task 4, Subtalar Medial Glide

Subtask

Total
Number
of Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

10

8

80

2

20

0

0

2. Explanation

10

3

30

3

30

4

40

3. Draping

10

9

90

1

10

0

0

4. Patient Position

10

8

80

2

20

0

0

5. PT Position

10

6

60

3

30

1

10

6. Stabilization

10

4

40

4

40

2

20

7. Mobilizing Hand

10

6

60

4

40

0

0

8. Joint Rest Position

10

0

0

6

60

4

40

9. Force Direction

10

7

70

2

20

1

10

10. Force Magnitude

10

3

30

5

50

2

20

11. Rate & Duration

10

4

40

4

40

2

20

12. Body Alignment

10

5

50

4

40

1

10

13. Patient Monitor

10

4

40

4

40

2

20

Mean

51.5

33.9

14.6

Table 4-11
Percent Agreement for Video Scores for Task 5, Subtalar Lateral Glide

Subtask

Total
Number
of Scores

All Four Raters Agree

Three of Four Raters Agree

Two of Four Raters Agree

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

Number of
Agreements

Percent
Agreement

1. Introduction

10

9

90

1

10

0

0

2. Explanation

10

5

50

1

10

4

40

3. Draping

10

10

100

0

0

0

0

4. Patient Position

10

6

60

2

20

2

20

5. PT Position

10

8

80

2

20

0

0

6. Stabilization

10

8

80

1

10

1

10

7. Mobilizing Hand

10

9

90

1

10

0

0

8. Joint Rest Position

10

3

30

3

30

4

40

9. Force Direction

10

10

100

0

0

0

0

10. Force Magnitude

10

6

60

4

40

0

0

11. Rate & Duration

10

3

30

4

40

3

3

12. Body Alignment

10

3

30

6

60

1

10

13. Patient Monitor

10

4

40

5

50

1

10

Mean

64.6

23.1

12.3

o\

Table 4-12
Percent Agreement of Subtask Scores Among, all Four Raters on Ratings of Student Performance from Video Tape
Task 1

Task 2

Task 3

Task 4

Task 5

Mean

1. Introduction

85

80

90

80

90

85

2. Explanation

45

40

50

30

50

43

3. Draping

95

90

100

90

100

95

4. Patient Position

80

90

100

80

60

82

5. PT Position

60

90

60

60

80

70

6. Stabilization

90

70

60

40

80

68

7. Mobilizing Hand

90

80

70

60

90

78

8. Joint Rest Position

45

50

70

0

30

39

9. Force Direction

75

80

40

70

100

73

10. Force Magnitude

80

70

40

30

60

56

11. Rate & Duration

65

50

50

40

30

47

12. Body Alignment

60

100

60

50

30

60

13. Patient Monitor

55

30

20

40

40

37

71.2

70.1

62.3

51.5

64.4

63.9

Subtask

Mean

Table 4-13
Percentage of the Time that At Least Three of Four Raters Agreed by Task and Subtask on Live Performance Scores
Task 1

Task 2

Task 3

Task 4

Task 5

Mean Across Tasks

1. Introduction

95.1

96.7

100.0

96.7

100.0

97.7

2. Explanation

84.9

86.3

71.0

90.9

61.3

78.9

3. Draping

100.0

100.0

100.0

100.0

100.0

100.0

4. Patient Position

98.3

96.7

100.0

90.0

93.7

95.7

5. PT Position

96.7

100.0

96.9

96.7

84.4

94.9

6. Stabilization

98.4

86.6

75.0

82.8

90.6

86.7

7. Mobilizing Hand

98.4

96.6

90.7

90.0

90.6

93.3

8. Joint Rest Position

86.9

86.7

81.2

100.0

100.0

91.0

9. Force Direction

95.2

96.7

78.1

90.0

100.0

92.0

10. Force Magnitude

95.2

86.7

75.0

80.0

78.2

83.0

11. Rate & Duration

79.0

80.0

53.2

60.0

59.4

66.3

12. Body Alignment

95.2

100.0

87.5

89.3

90.7

92.5

13. Patient Monitor

74.2

66.7

84.4

66.7

84.4

75.3

Mean Across Subtasks

92.1

90.7

84.1

87.2

87.2

88.3

Subtask

oo

Table 4-14
Percentage of the Time that At Least Three of Four Raters Agreed By Task and Subtask On Video Scores
Task 1

Task 2

Task 3

Task 4

Task 5

Mean Across Tasks

1. Introduction

95

100

90

100

100

97

2. Explanation

85

70

70

60

60

69

3. Draping

100

100

100

100

100

100

4. Patient Position

95

100

100

100

80

95

5. PT Position

95

100

100

90

100

99

6. Stabilization

100

100

80

80

90

90

7. Mobilizing Hand

95

100

100

100

100

99

8. Joint Rest Position

95

90

90

60

60

79

9. Force Direction

95

100

80

90

100

93

10. Force Magnitude

95

90

70

80

100

87

11. Rate & Duration

90

80

90

80

70

82

12. Body Alignment

90

100

80

90

90

90

13. Patient Monitor

85

80

80

80

90

83

93.5

93.1

86.9

85.4

87.7

89.3

Subtask

Mean Across Subtasks

Table 4-15
Interrater Reliability: Interclass Correlation Coefficient^ and Sources of Variance
Task: 1
TC Distraction

Live Performance
Scores
Interrater
Reliability

Video
Scores
Interrater Reliability

Task 2:
TC Anterior Glide

Task 3:
TC Posterior Glide

3 ratersb

4 raters

3 ratersb

22.73

16.12

12.72

20.21

14.67

5.44

3.67

3.26

3.22

4.87

2.5

0.51

0.58

0.63

0.51

0.5

0.44

0.61

16.36

13.54

25.19

21.66

26.58

25.63

14.58

15.65

1.87

2.04

2.42

9.1

7.09

7.09

7.05

5.27

5.13

0.41

0.64

0.61

0.31

0.41

0.41

0.46

0.31

0.41

4 raters

3 raters'5

9.49

8.4

34.95

2.39

2.65

2.02

0.43

0.41

0.39

11.52

5.84

Error Variance

3.44

ICCa

0.37

3 ratersb

4 raters

11.75

7.45

Error Variance

2.92

ICCa
Between Subjects
Variance

Task 5:
ST Lateral Glide

4 raters

3 raters'5

4 raters
Between Subjects
Variance

Task 4:
ST Medial Glide

aICC (3,1)
bRater 1 excluded from ICC calculations
TC = Talocrural Joint
ST = Subtalar Joint
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Table 4-16
Intrarater Reliability Sources of Variance
Task 1
Rater 1

Rater 2

Rater 3

Rater 4

Task 2

Task 3

Task 4

Task 5

Across Tasks

Subjects Variance

9.83

5.35

24.36

14.21

13.34

13.23

Error Variance

9.47

4.25

14.14

3.78

14.36

11.02

ICC

0.19

0.11

0.27

0.58

-0.04

0.09

Subjects Variance

3.01

5.36

14.69

24.05

7.09

11.70

Error Variance

1.74

2.16

3.49

2.72

2.98

2.53

ICC

0 .27

0.43

0.62

0.8

0.41

0.64

Subjects Variance

5.36

5.02

10.76

9.34

12.16

8.24

Error Variance

2.50

1.09

5.87

2.05

10.56

4.08

ICC

0 .36

0.64

0.29

0.64

0.07

0.34

Subjects Variance

5.84

18.13

24.89

25.20

8.27

17.24

Error Variance

1.39

2.53

4.72

7.22

7.16

4.36

0.62

0.75

0.68

0.55

0.07

0.6

ICC
ICC = Interclass Correlation Coefficient (3,1)
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Table 4-17
Intrarater Agreement as Determined by Kappa Statistics
Task 1
Kappa

Task 3

Task 2
Sig

Kappa

Sig

Kappa

Task 5

Task 4
Sig

Kappa

Sig

Kappa

Total
Sig

Kappa

Sig

Rater 1

0.16

0

0.19

0

0.18

0.01

0.35

0

0.1

0.1

0.19

0

Rater 2

0.36

0

0.58

0

0.49

0

0.46

0

0.36

0

0.45

0

Rater 3

0.42

0

0.53

0

0.3

0

0.3

0

0.2

0

0.35

0

Rater 4

0.5

0

0.51

0

0.43

0

0.25

0

0.3

0

0.41

0

t
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Appendix 4-18
Rater 1 Intrarater Percent Agreement and Disagreement
Live vs. Video Scores

100%
Agreement

Disagree
between 0 & 1

Disagree
between 1 & 2

Total Disageements with 1
Point Difference

Disagree between 0 and 2

Task 1: TC Distraction

78.4

2.7

3.9

6.6

15.0

Task 2: TC Anterior Glide

79.3

1.5

7.7

9.2

11.5

Task 3: TC Posterior Glide

68.5

2.3

4.6

6.9

24.6

Task 4: ST Medial Glide

79.2

0.8

9.2

10.0

10.8

Task 5: ST Lateral Glide

68.5

1.5

5.4

6.9

24.6

74.8

1.8

6.1

7.9

17.3

Mean Across Tasks
TC = Talocrural Joint
ST = Subtalar Joint

! J

Table 4-19
Rater 2 Intrarater Percent Agreement and Disagreement
Live vs. Video Scores

100% Agreement

Disagree
between 0 & 1

Disagree
between 1 & 2

Total Disageements
with 1 point Difference

Disagree between 0 and 2

Task 1: TC Distraction

86.9

0

6.9

6.9

6.2

Task 2: TC Anterior Glide

88.5

0.8

4.6

5.4

6.1

Task 3: TC Posterior Glide

80.0

3.8

6.2

10.0

10.0

Task 4: ST Medial Glide

80.0

3.1

5.4

8.5

11.5

Task 5: ST Lateral Glide

80.0

3.8

8.5

12.3

7.7

83.1

2.3

6.3

8.6

8.3

Mean Across Tasks
TC = Talocrural Joint
ST = Subtalar Joint

to
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Table 4-20
Rater 3 Intrarater Percent Agreement and Disagreement
Live vs. Video Scores

100% Agreement

Disagree
between 0 & 1

Disagree between
1 &2

Total Disageements
with 1 point Difference

Disagree between 0 and 2

Task 1: TC Distraction

88.5

1.5

3.5

5.0

6.5

Task 2: TC Anterior Glide

89.2

3.8

3.8

7.6

3.1

Task 3: TC Posterior Glide

79.2

2.3

8.5

10.8

10.0

Task 4: ST Medial Glide

80.0

1.5

6.9

8.4

11.5

Task 5: ST Lateral Glide

75.4

1.5

7.6

9.1

15.4

82.5

2.1

6.1

8.2

9.3

Mean Across Tasks
TC = Talocrural Joint
ST = Subtalar Joint
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Table 4-21
Rater 4 Intrarater Percent Agreement and Disagreement
Live vs. Video Scores

100% Agreement

Disagree
between 0 & 1

Disagree
between 1 & 2

Total Disageements with
1 point Difference

Disagree between 0 and 2

Task 1: TC Distraction

88.4

1.6

2.7

4.3

7.4

Task 2: TC Anterior Glide

85.4

1.5

4.6

6.1

8.5

Task 3: TC Posterior Glide

76.2

1.5

5.4

6.9

16.9

Task 4: ST Medial Glide

68.5

4.6

9.2

13.8

17.7

Task 5: ST Lateral Glide

80.0

0

8.5

8.5

11.5

79.7

1.8

6.1

7.9

12.4

Mean Across Tasks
TC = Talocrural Joint
ST = Subtalar Joint
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Table 4-22
Disagreement Within Raters on Subtask Scores Obtained During Rating of Live Performance and Ratings Obtainedfrom Scoring the Same Performances on
Video Tape_______________________________________________________________________________________________________________
Task 1: “Talocrural
Distraction

Task 2: bTalocrural
Anterior Glide

Task 4: bSubtalar
Medial Glide

Task 3: bTalocrural
Posterior Glide

Task 5: bSubtalar
Lateral Glide

0-2

2-0

T

0-2

2-0

T

0-2

2-0

T

0-2

2-0

T

0-2

2-0

T

Rater 1

19

18

37

5

9

14

24

8

32

9

4

13

26

6

32

Rater 2

11

5

16

3

5

8

6

7

13

9

7

16

2

7

9

Rater 3

12

6

18

2

2

4

8

4

12

4

10

14

13

7

20

Rater 4

3

16

19

5

8

13

5

17

22

4

17

21

6

9

15

45

45

90

15

24

39

43

36

79

26

38

64

47

29

76

% Dis
4.3
agree
T = Total
an= 1040 scores
bn=520 scores

4.3

8.7

2.9

4.6

7.5

8.3

6.9

15.2

5.0

7.3

12.3

9.0

5.6

14.6

Total

to
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Table 4-23

Disagreement Within Raters on Subtask Scores Obtained During Rating of Live Performance and
Ratings Obtainedfrom Scoring the Same Performances on Video Tape_____________________
Disagreement across Tasks

Rater 1

Rater 2

Rater 3

Rater 4

Percent
Disagreement

0-2

2-0

TOTAL

Discrepancies

83

45

128

Percent Disagreement

2.7

1.4

4.1

Discrepancies

31

31

62

Percent Disagreement

1.0

1.0

2.0

Discrepancies

39

29

68

Percent Disagreement

1.3

0.9

2.2

Discrepancies

23

67

90

Percent Disagreement

0.7

2.1

2.8

Discrepancies

176

172

348

Percent Disagreement

5.6

5.5

11.1

n=3120 scores
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Table 4-24
Two Point Disagreement within Raters by Task - Percentage of 2 point intrarater disagreement
Task 1

Task 2

Task 3

Task 4

Task 5

Mean

Rater 1

15.0

11.5

24.6

10.8

24.6

17.3

Rater 2

6.2

6.1

10.0

11.5

7.7

8.3

Rater 3

6.5

3.1

10.0

11.5

15.4

9.3

Rater 4

7.4

8.5

16.9

17.7

11.5

12.4

Mean

8.8

7.3

15.4

12.9

14.8

11.8

Rater
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