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Background

Explicit professional certification that someone is qualified 
for a particular kind of job is not the only requirement considered 
for recruitment and staffing in a hospital, especially because 
many qualified job seekers apply for promising positions, 
particularly at first-rate organizations. Instead, the implicit 
core competencies, attitude, communication skills, for example, 
have recently become an important focus for human resource 
management in hospitals [1]. The implicit features such as self-
concept, personality traits and job motivation are referred to as 
core competences [2,3]. Medical technicians are as involved in 

treatment as are doctors and therapists who assist patients with 
diagnoses and prognoses. The rehabilitation-related technicians 
(therapists), for instance, help doctors taking care of patients 
in many fields [3,4]: physical therapists help cure patients with 
physical methods [5-8], occupational therapists, by designing 
various functionally effective activities [9,10], and language 
(speech) therapists, treating swallowing and expression 
problems [11]. All of them are required to have not only the 
explicit professional qualification, but also the implicit core 
competences involved in their mind and service attitude [5,12].
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Abstract

Background: To investigate whether coherence coefficients of core competencies can predict job performance for rehabilitation-related 
therapists in a hospital.

Methods: Rehabilitation-related therapists (n = 133) from 3 hospitals in southern Taiwan were enrolled for this competency survey using 
the Web Competencies Assessment System developed by 1111 Job Bank in Taipei. A t test was used to examine mean differences between 
the system’s 15 core competencies and demographic variables. Regression analysis was used to inspect the association between the personal 
coherence coefficient of the core competencies and job performance.

Result: The participant’s core competencies were Job Control, Conscientiousness, Executive Ability, Self-Enhancement, Stress Tolerance, 
Optimism, and Customer Relationships. Their scores were higher than those of the reference group (nurses). The coherence coefficient can 
significantly predict job performance.

Conclusion: The coherence coefficients of core competencies associated with their own worksite were beneficial for recruiting and hiring 
new employees, and for career development. The coefficient of core competencies can be used to promote and train future rehabilitation 
department supervisors.
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Core competencies were explored early in the history 
of management studies and widely used human resources 
managers [13-15] to recruit new employees [16], to implement 
a standard of workload allocation and personnel development 
as the basis for the right employee in the right place [17], and 
to regularize performance evaluations in terms of rewards and 
promotions [18]. However, there are only two studies on the core 
competencies of nurses [19,20], and on rehabilitation-related 
therapists, another major group in the healthcare industry, 
especially important in this era of a rapidly increasing elderly 
population in developed countries [21]. In the present study we 
detected the aberrant behavior of students with a coherence 
coefficient frequently used in educational and psychometric 
research [22-25]. We investigated:

a)	 Whether there is an association between the core 
competencies and job performance of therapists and

b)	 Whether it is possible to program a computer routine 
to identify capable technicians before new ones are recruited 
and hired.

Methods

Data Source

We recruited 135 therapists from 3 hospitals (A, B, and 
C). Two of the therapists were excluded because their annual 
performance scores were missing from the study dataset. 
The competency website assessment of the so-called Nine 
Competencies Star system was developed by the 1111 Job 
Bank [26] and was thus responded to by the participants. The 
system is commonly used in Taiwan to help job seekers and to 
help employers recruit employees [27]. More than 400 thousand 
job seekers have assessed their job competence on the website 
of the assessment system [26]. Those public norm data (men = 
accounting for 42.76%; women = 57.24%; mean age: 28.63 ± 
6.96 years; 1,287 (69.39%) were 18-30 years old; 434 (23.38%) 
were 31-40; 112 (6.05%) were 41-50; and 22 (1.18%) were 51) 
were used as the comparison reference against the sample of the 
current study [27]. We compared the hospital sample of 1,855 
nurses who participated in the same project with our therapists. 
The study was approved by the Chi-Mei Institutional Review 
Board (IRB) with a certification.

15 Core Competencies

Sixty-six items of psychological scenarios in the system were 
assessed and then 15 were included as the core competencies 
for the respondent. All scenario items without any correct 
answer were related to each competence consisting of at least 
3 items. For instance, when encountering a difficult problem to 
solve, I will: 

a)	 Avoid it and pretend that nothing happened;

b)	 Boldly face and solve it with my own knowledge and 
skills

c)	 Seek help from others;

d)	 Prepare a plan to collect data and then solve it.

In addition, the reliability and validity of the assessment 
were taken into account. Any respondent who took too much 
time to answer any one item or who skipped an item and then 
attempted to go back and answer it was excluded from the 
dataset. The Cronbach’s reliability coefficient of the assessed 
items ranged between 0.70 and 0.79. The validity was verified 
with a correlation coefficient between 0.69 and 0.78 (p <.001) 
using two variables of their personal job performance score 
and their core competence score [26,28]. In this study, we used 
two variables of personal coherence coefficients and their 
job performance scores to investigate the validity of the job 
competence assessment.

The Examinee’s Coherence Coefficient

The point biserial correlation (rpbis) was used to evaluate 
the examinee responding pattern of an assessment [29,30]. It is 
similar to using exploratory factor analysis (EFA) item loading to 
evaluate the item correlation coefficient to the factor (or domain) 
in education and psychometrics, or to using the item response 
theory (IRT) discrimination parameter to assess the association 
between a respective item and its factor [31]. Alternatively, one 
examinee responding a test (similar to the 15 core competence 
of this study) has a point biserial correlation (called coherence 
coefficient in the current study and short for CC) to evaluate the 
relation between the respondents. When the coefficient less 
than 0.20 is deemed to an aberrant behavior occurred in the 
assessment [32,33]. The rpbis for an examinee n can be shown 
with the formula [30] below:
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Where L = item length, N = sample size, and X = the 
observation responses of examinees against the respective item. 
The higher the value of the coherence coefficient, the greater 
the response association with others. We designed 2 criterion-
referenced scenarios of all examinees’ responses (i.e., members 
in the 3 hospitals, and in the self-hospital) used for regressing 
coherence coefficients (independent variables) to the job 
performance scores (dependent variable) to examine whether 
the job competence assessment between these two variables is 
valid. The job performance scores (dependent variables) were 
retrieved from the personal profile of each examinee’s annual 
evaluation by their supervisors.

Selecting a Lower Coherence Coefficient from the 
Sample

According to the criterion for a residual correlation 
coefficient less than 0.20 can be unidimensional for a domain 
factor [34]. The Z-score was computed using the formula: 
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(observed score-the group mean) standard deviation = the 
deviation from the average. The value |Z|>2 indicates an item 
with a value significantly higher or significantly lower than 
expected.

Developing a  Module Showing Personal Core Competencies

We designed a computer program to calculate the personal 
coherence coefficient of each group, and screen out the 
significantly (p <.05) unexpected responses with a graphical 
representation and a fit reference for the hospital’s Human 
Resources Department to recruit, select, place, develop, and 
promote therapists.

Statistical Analyses

Microsoft Excel VBA (Visual Basic for Applications) was 
used to design a computer program to calculate coherence 
coefficients and compare them with the group response pattern. 

MedCalc 9.5.0.0 for Windows [35] was used for single regression 
analyses of job competencies and performance scores and to 
create a predictive plot of its trend. ANOVA were used to examine 
differences across hospitals and demographic groups. T tests 
were used to compare competence differences between the 
nurses and therapists of the 3 hospitals.

Results

Descriptive Statistics and Demographic Analyses

One hundred thirty-three therapists participated in the 
current study: 67 (59.29%) from Hospital A, 34 (30.09%) from 
Hospital B, and 12 (10.62%) from Hospital C. Their mean age 
was 35.07 ± 5.44 years old and work tenure was 10.46 ± 6.02 
years. For the nurse groups, the mean age was 31.83 ± 6.68 
years old and work tenure was 8.15 ± 6.24 years. There were 
no significant demographic differences in any groups (Table 1).

Table 1: Description statistics and difference analysis for nurse demographical variables.

Total Physical Occupational Speech

Variables Therapists Therapists Therapists F/2 p

Count 113 67 (59.29%) 34 (30.09%) 12 (10.62%)

Gender 5.83 0.06

Male 42 (37.17%) 25 (37.31%) 16 (47.06%) 1 (8.33%)

Female 71 (62.83%) 42 (62.69%) 18 (52.94%) 11 (91.67%)

Age 35.07 ± 5.44 35.76 ± 5.51 33.97 ± 5.24 35.06 ± 5.40 1.38 0.26

Marriage 4.01 0.13

Single 60 (53.10%) 31 (46.27%) 20 (58.82%) 9 (75.00%)

Married 53 (46.90%) 36 (53.73%) 14 (41.18%) 3 (25.00%)

Education 6.62 0.13

Senior H 11 (9.73%) 10 (14.92%) 0 1 (8.33%)

College 91 (80.54%) 50 (74.63%) 31 (91.18%) 10 (83.34%)

Master D 11 (9.73%) 7 (10.45%) 3 (08.82%) 1 (8.33%)

Wk Tenure 10.46 ± 6.02 11.15 ± 6.54 9.00 ± 4.42 10.81 ± 6.68 1.49 0.23

Position 0.74 0.75

Chief 13 (11.50%) 07 (10.45%) 04 (11.76%) 02 (16.67%)

Member 100 (88.50%) 60 (89.55%) 30 (88.24%) 10 (83.33%)
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Table 2: Comparison of the 15 core competencies between therapists and controls (nurses).

Hospital_ABC Hospital_A Hospital_B Hospital_C

Nurses Therapists Therapists Therapists

(n = 1,885) (n = 55) (n = 41) (n = 17)

Dimension Mean (SD) Mean (SD) t Mean (SD) t Mean (SD) t

Achievement 57.11 (13.30) 60.04 (12.63) 1.69 58.95 (10.69) 1.08 58.18 (10.78) 0.41

Job Control 74.33 (14.93) 78.65 (13.66) 2.31* 73.90 (14.46) 0.19 75.18 (17.55) 0.20

Team Cohesion 76.65 (13.40) 77.25 (16.25) 0.27 74.59 (13.11) 1.00 77.71 (11.13) 0.39

Conscientiousness 69.69 (12.62) 69.80 (13.61) 0.06 64.44 (12.63) 2.63* 62.94 (14.25) 1.95

Executive Ability 72.91 (14.01) 80.40 (11.36) 4.78* 76.17 (11.72) 1.76 75.47 (11.52) 0.91

Communication 63.64 (13.51) 63.76 (13.64) 0.07 65.24 (12.76) 0.80 64.82 (13.07) 0.37

Inter-Relationship 57.54 (13.06) 59.93 (14.06) 1.24 61.34 (15.35) 1.57 51.94 (16.41) 1.40

Empathy 64.03 (10.56) 63.67 (10.49) 0.25 63.05 (10.03) 0.62 61.88 (10.02) 0.88

Self-enhancement 55.53 (13.27) 62.16 (15.43) 3.15* 63.12 (15.59) 3.09* 58.24 (14.25) 0.78

Adaptability 68.07 (15.37) 72.00 (14.71) 1.95 79.46 (12.04) 5.95* 70.00 (11.16) 0.71

Stress Tolerance 75.96 (14.08) 82.80 (12.79) 3.89* 78.68 (15.19) 1.14 82.18 (12.90) 1.98

Optimism 64.20 (15.62) 73.31 (14.35) 4.62* 72.63 (15.50) 3.44* 69.94 (13.92) 1.69

Analytical 
Thinking 63.13 (13.43) 65.00 (13.86) 0.99 66.39 (11.68) 1.76 61.12 (7.92) 1.04

Creativity 60.86 (13.68) 57.40 (13.63) 1.86 61.78 (11.93) 0.49 59.29 (12.59) 0.51

Customer 
Relationship 71.31 (11.70) 72.85 (11.03) 1.02 75.66 (10.09) 2.71* 70.41 (14.27) 0.26

SD: Standard Deviation,*p <.05

Comparing Core Competencies with the Nurse Sample

Some of the therapists’ competencies-Job control, 
Conscientiousness, Executive ability, Self-enhancement, 
Adaptability, Stress tolerance, Optimism, and Customer 
relationships-were, in one hospital at least, significantly 
superior to those of the nurses’ (Table 2). None of the therapists’ 
competencies was inferior to those of the nurses.

Investigating the Validity of the Competence 
Assessment

The ratio of count number dispersion (at bottom) and 
relation between the CCs (on vertical axis) and performance 
scores (at top) across 3 hospitals show a slightly positive 
correlation (Figure 1). The regression analyses showed that all 
the CCs but the third in the 1st scenario (Figure 2, upper right-
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hand panel) have positive effects between the core competencies 
and job performance, because there were too few therapists 
in Hospital C (n = 12), can be used for predicting annual job 

performance scores (p <.05). The mean CCs were not different 
between types of hospitals across 2 scenarios (refers to all 3 
hospitals and a single hospital, respectively) (Figure 3).

Figure 1: Association between coherence coefficients and performance scores for each hospital.

Figure 2: Using coherence coefficients to predict performances in 2 scenarios (refers to all 3 hospitals at the top and refers to a single 
hospital at the bottom).
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Figure 3: Box Plot of coherence coefficients for types of hospitals 
across 2 scenarios (refers to all 3 hospitals at the right and refers 
to a single hospital at the left).

Developing a Module Showing Personal Core 
Competencies

A therapist with a coherence coefficient of -0.06, for instance 
in Figure 4, presented his scores of all the 15 core competencies 
in comparison with the mean and 95% CIs of his service 
department. The core competencies of team cohesion and stress 
tolerance with Z-scores less than -2.0 were significantly below 
the section expectation (Table 3), indicated that he did not meet 
the requirements of the section he was working for.

Figure 4: A snapshot of the personal coherence coefficient 
report card.

Discussion

We found that only coherence coefficients yielded by the 
analysis of a single hospital, rather than of a group of hospitals, 
can be used for predicting an employee’s annual job performance 
scores (p <.05), and that the computer program designed by the 
authors can be used as a guideline for recruiting, hiring, placing, 
developing, and promoting an employee based on the box 
plot (Figure 3) and (Table 3) showing the personal coherence 
coefficient and Z-scores across core competencies. We also 
found that in at least one hospital, score for 8 core competencies:

a)	 Job control,

b)	 Conscientiousness,

c)	 Executive ability,

d)	 Self-enhancement,

e)	 Adaptability, 

f)	 Stress tolerance,

g)	 Optimism and

h)	 Customer relationships.

Were significantly higher for therapists than for nurses, 
which indicated they are essential for therapists. This is 
consistent with reports [9,11,36,37] that core competencies [4-
6] are required for therapists in clinical settings. Furthermore, 
in a clinical setting, therapists usually and frequently deal with 
patients under with high pressure and tension [8,36]. They have 
to be able to tolerate stress, and they must be conscientious and 
optimistic to provide effective treatment and therapy.

The required core competencies are different between 
front-line therapists, middle-ranking supervisors, and top-
level supervisors. The first two focus on skills that enable them 
to effectively interact with patients, especially interpersonal 
communication, but the third focuses on policy and solving 
administrative problems. We also found that the competence 
patterns of coherence coefficients were somewhat different 
for therapists in a small study: male therapists had higher 
Communication skills, Adaptability, and Customer Relationships 
scores than did female therapists in that study.

Wu et al. [27] investigated the core competencies for 
technicians and suggested that they be applied to human 
resource management in hospitals. No studies have researched 
job competency using coherence coefficients to measure the 
degree of competency within a section or group. We verified that 
this is a valid method for evaluating hospital-based therapists 
and developed a computer program and showed that coherence 
coefficient can be used to evaluate potential and current hospital 
employees. Many studies have investigated the relationship 
between items and the specific domain factor using item-total 
correlation or exploratory factor analysis. Some have used 
person fit statistics to detect aberrant response patterns [23,24] 
but still based their analyses and conclusions on dichotomous 
and polytomous responses [25]. We applied the coherence 
coefficients of continuous variables to detect aberrant response 
patterns of job competences. Additional studies of coherence 
coefficients to evaluate other kinds of clinical professionals 
(e.g., doctors, dietitians, social workers, X-ray technicians, 
pharmacists, etc.) and to investigate the pattern similarities 
and differences in the structure of medical fees within diagnosis 
related groups (i.e., so called DRGs in medical settings).

The association between the coherence coefficients and 
job performance is evident not only within a hospital but also 
between hospitals. This means that coherence coefficients 
can be valid and suited for all therapists working in different 
hospitals if the sample is larger than 30. However, a coherence 
coefficient generated for one kind of clinical professional cannot 
be generalized to other kinds of clinical professionals [26].
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Table 3:  Report card for personal coherence coefficient (0.06) of competencies.

Item Lower Mean Upper Obs. SD Z-score

Dimension 95% CI 95% CI Score

Achievement 50.0 66.26 84.5 56 11.41 0.90

Job Control 63.0 84.32 100.0 81 13.36 0.25

Team Cohesion 56.0 82.61 97.0 56 12.76 2.09

Conscientiousness 56.0 75.74 94.0 56 13.9 1.42

Executive Ability 59.5 80.61 97.0 75 11.37 0.49

Communication 56.0 72.10 88.0 69 10.22 0.30

Interrelationship 47.0 64.68 84.5 63 11.88 0.14

Empathy 44.0 66.00 85.0 75 13.00 1.18

Self-enhancement 44.0 63.00 81.0 69 13.00 0.28

Adaptability 47.0 60.00 72.0 63 8.00 1.30

Stress Tolerance 41.0 57.00 78.0 56 11.00 3.57

Optimism 47.0 72.00 91.0 75 15.00 0.33

Analytical 
Thinking 53.0 75.00 94.0 75 14.00 0.81

Creativity 50.0 73.00 97.0 63 14.00 0.35

Customer 
Relationships 44.0 65.00 81.0 81 12.00 0.67

CI: Confidence Interval; SD: Standard Deviation; Obs.: Observed

Conclusion

We recommend a graphical representation that

a)	 Compare the coherence coefficients and 95% CIs of 
work teams,

b)	 Present comparative individual core competencies, and

c)	 Display a table with personal coherence coefficient 
yielded by an analysis of the employee’s group.
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