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Abstract 

Aims and Objective: To develop a tool for measuring competency in conducting health 

education and to evaluate its psychometric properties in a population of entry-level nurses.  

Background: Until now, no generic instrument has been developed specifically for measuring 

competency in health education, which is an essential competency for nurses. Existing scales are 

either insufficient for psychometric evaluation or are designed specifically for senior nurses. To 

evaluate curricula and courses designed for entry-level nurses, educators require an instrument for 

measuring improvement in core competency from baseline to determine whether the minimum 

level of ability has been achieved. 

Design: Item development for the survey instrument used for data collection in this study was 

based on the results of a literature review. 

Methods: The self-evaluated Health Education Competency Scale (HECS) developed in this 

study was used to survey 457 nursing students at two nursing schools and 165 clinical nurses at a 

medical center in south Taiwan in 2016. The participants were randomly divided into two equal 

groups. One group was analyzed by exploratory factor analysis with varimax rotation, and one group 

was analyzed by confirmatory factor analysis. 
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Results: Factor analysis yielded a four-factor (assessment, pedagogy, motivation, and 

empowerment) solution (18 items) that accounted for 75.9% of the variance. 

Conclusion: The total scale and subscales had good reliabilities and construct validity 

coefficients. For measuring competency in entry-level nurses, the HECS had a good data fit and 

sound psychometric properties. 

Relevance to clinical practice: The proposed scale can be used to assess health education 

competency for college nursing students and practicing nurses. Furthermore, it can provide 

educators with valuable insight into the minimum competencies required for entry-level nurses to 

deliver quality healthcare to clients and can guide them in the practice of client-based teaching.  

 

Key words: Scale development, psychometrics, health education, competency. 

 

What does this article contribute to the wider global clinical community?  

• This study demonstrates that the psychometric properties of the proposed Health Education 

Competency Scale are adequate for measuring competency in entry-level nurses. 

• For educators, the scale is a useful tool for assessing and tracking the competency of nursing 

students in delivering patient education. 

• The items in this scale provide educators with a useful guide for evaluating the effectiveness 

of innovative strategies for delivering patient education. 

 

Introduction  

Professional competencies affect the quality of care delivered in the healthcare industry. Specifically, 

professional competency in conducting patient education can benefit clients by improving the 

overall effectiveness of healthcare delivered in both clinical and community settings (Hoving, Visser, 

Mullen, & van den Borne, 2010; Przybylska, BorzĘcki, Drop, Przbylski, & Drop, 2014). Additionally, 

skill in educating individual patients is required for clinical nursing competency level I in the clinical 

ladder system for nurses in Taiwan (TWNA , 2012).  

Most health professionals perceive that educating patients is an important  

responsibility and are interested in how education can help prevent disease. For example, a recent 

study found that almost one third of health professionals regularly deliver health education or 

patient education (Fahim Salama, Abdalla, & Nagib Tanyous, 2015). However, several studies have 

also identified obstacles to delivering patient education, including excessive workload, insufficient 

skills, insufficient motivation, insufficient knowledge, non-professional activities, physician-oriented 

atmosphere, insufficient teaching materials and lack of clear protocols (Bergh, Persson, Karlsson, & 
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Friberg, 2014; DeCola, Benton, Peterson & Matebeni, 2012; Farahani, Mohammadi, AhmadiZ, & 

Mohammadi, 2013; Jahromi, 2016). 

Nevertheless, most nursing staff and students recognize the need for pedagogical courses in 

patient education and the need for a methodical approach to its delivery. Thus, before these courses 

are designed, competency in delivering health education to patients must be clearly defined and 

measured to ensure that students master essential practical skills.  To evaluate the effectiveness of 

curricula or courses for entry-level nurses, educators also require a baseline assessment to ensure 

that their students achieve a minimum level of competency.  

 

Background 

Various definitions of competency in health education have been proposed by experts and 

organizations. The World Health Organizaiton (WHO, 2012) and National Commission for Health 

Education Credentialing (NCHEC, 2010) have identified 27 core competencies for health educators. 

These core competencies, which mainly measure competency in problem solving, are now evaluated 

by the certified health education specialist examination in USA. Therefore, evaluating these core 

competencies might be an effective approach to assessing competency in delivering health 

education. However, no study has developed psychometric tests of these competencies for entry 

level nurses. Tasks such as coordinating education services may be inappropriate for entry level 

nurses due to their heavy workloads, their insufficient capability, or their unfamiliarity with available 

resources. A 2009 survey found that nurses require at least 3 years of experience to reach the 

highest proficiency levels (level 3 on the clinical performance ladder) for care delivery, 

communication and coordination, teaching, and management (Chen, Lee, & Lin, 2009).  

Therefore, Coleman et al. (2013) performed a modified Delphi method to determine the 

consensus of opinions regarding the use of 62 competencies (24 knowledge items, 27 skill items, 

and 11 attitude items) and 32 health literacy practices for measuring the competencies and 

target behaviors of graduate students in all health professions. Educators may find these 

competencies relevant when evaluating student nurses. However, practical application of these 

lists of practices and competencies is difficult because they do not indicate which competencies 

should be prioritized by health educators. Additionally, some items have multiple facets in a 

single item (e.g., items 6, 9, 10, 11, 13, and 22 in the knowledge category; items 1, 2, 3, 5, 11, and 

16 in the skill category; items 2, 3, and 4 in the attitude category; and items 32 and 28 in the 

practice category). Finally, most of the 32 items for health literacy practices are related to 

teaching strategies and focus on the transfer of knowledge rather than on the mutual acquisition 

and sharing of knowledge by the educator and patient (Freire, 2013).  

Patients, especially adult patients, are rarely passive recipients of education. According to core 

guidelines published by the American Association of Family Physicians (2000), patient education is 

only effective if patients are given current health information, if a trusting atmosphere and 

relationship are established, and if patients are empowered to participate in making decisions about 

the care needed to maintain or improve their health. Other researchers (Aujoulat, Marcolongo, 

Bonadiman, & Deccache, 2008) have conceptualized the process of patient education as a process of 

‘communication and dialogue’, in which knowledge is co-created through the search for significance. 
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Thus, some studies have the effects of patient education on patient empowerment, which is 

measured in terms of patient participation, enabling process, personal change, and 

self-determination (Castro, Van Regenmortel, Vanhaecht, Sermeus, & Van Hecke, 2016).  

However, existing measurements of empowerment are inapplicable for entry level health 

professionals or do not have sound psychometric properties. One example is the Diabetes 

Empowerment Process Scale developed by Chen et al. (2010), which was mainly designed to 

measure the effectiveness of processes used by health professionals to empower diabetes patients. 

Although it measures critical aspects of the patient empowerment process (informing, 

communicating, raising awareness, and mutually participating), this scale is not sufficiently 

comprehensive to explore competency in delivering health education. Similarly, in the Health Care 

Empowerment Inventory (Johnson, Rose, Dilworth, & Neilands, 2012) developed to measure 

health-promoting interventions across HIV populations, items such as ‘tolerance for uncertainty’ are 

inapplicable in some illnesses other than HIV. Another example is the Patient Perceptions of 

Patient-Empowering Nurse Behaviors (PPPENB) Scale (Jerofke, Weiss, & Yakusheva, 2014), which 

was developed by applying concept analysis of attributes such as initiation, access to information, 

support, resources, opportunities, informal power, and formal power. The psychometric properties 

of the scale, e.g., construct validity, have not been clearly established.  

Although the above instruments can elucidate some dimensions of competency in delivering 

health education by differentiating between teaching skills and empowering skills, these instruments 

do not measure certain skills and strategies (e.g., motivating skills) needed to facilitate behavior 

change during patient education (Noordman, Vet, Weijden, & Dulmen, 2013). The literature 

generally agree that motivational interviews positively affect the outcomes of various health 

education interventions, including interventions designed for achieving weight loss, smoking 

cessation, healthy lifestyle, psychological well-being, and adherence to recommendations by health 

professionals (Hyekyung, Sandy Jeong, & Yeonhee, 2016; Karlsen, Humaidan, Sørensen, Alsbjerg, & 

Ravn, 2013; Krishnamurthi et al., 2014; Mantler, Irwin, Morrow, Hall, & Mandich, 2015). Scholars 

also agree that motivational interviews are effective for delivering health education if the educator 

respects the autonomy and the belief systems of patients, plays the role of a team player, gives 

positive feedback, uses reflective listening, affirms the progress of patients, expresses empathy for 

the challenges faced by patients, identifies discrepancies between the goals and behaviors of 

patients, and collaborates in making changes that improve health (Deci & Ryan, 2002; Levensky, 

Forcehimes, O’Donohue, & Beitz, 2007).  

Given the importance of health education competency for assessing nursing competency, a 

new multidimensional measure is needed to enable precise assessment in the clinical nursing 

context. For effective delivery of health education to their clients, nurses require a broad range of 

multidisciplinary knowledge in the nursing, medical, educational, environmental and psychological 

sciences (Bergh, Persson, Karlsson, & Friberg, 2014; Maijala, Tossavainen, & Turunen, 2015).  

From the perspective of the families of patients, surveys show that families perceive that the 

three most important competencies required for effective delivery of health education to patients 

are nursing, didactic and interpersonal competencies (Kelo, Eriksson, & Eriksson, 2013). Both 

researchers and practicing nurses agree that, to prevent disease and promote health during clinical 

and community practice, nurses require not only practical nursing skills, but also research and 
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education skills (Kemppainen, Tossavainen, & Turunen, 2013; Maijala et al., 2015). Some scales for 

measuring competency, such as the 68-item nursing scale developed by Xu, Lin, Yang, and Lai (2001), 

include items related to teaching competency. In the teaching competency facet of this scale, 

however, items related to teaching principles and methods are inapplicable for measuring 

competency in recent nursing school graduates (e.g., entry-level registered nurses, student nurses), 

and items related to teaching principles are too abstract to measure. 

Considering the importance of competency for maximizing the effectiveness of nurses in 

delivering health education or patient education, a reliable and valid instrument is critical. Due to 

conceptual and methodological flaws, currently available instruments do not enable comprehensive 

evaluation of multiple dimensions of competency in conducting health education. No studies have 

used confirmatory factor analysis (CFA) to test structural relationships in the PPPENB scale or to 

measure ‘health literacy educational competencies and practices’. Therefore, the Health Education 

Competency Scale (HECS) developed in this study used the term ‘health education competency’ as 

an encompassing attribute and evaluated the psychometric properties of the scale in clinical and 

educational settings.  

 

Methods  

Study design and sample 

A cross-sectional survey with a convenience sampling method was used to collect data in this 

study. The participants included nursing students in junior colleges or universities and practicing 

nurses in Taiwan. For students, the inclusion criteria were completion of a course in community 

health nursing and written consent to participate. For nurses, inclusion criteria were written consent 

to participate and more than 3 months of clinical nursing experience. An EFA with approximately 40 

items requires a sample size of at least 200 (DeVellis, 2016) to obtain factor solutions that are 

adequately stable (MacCallum, Widaman, Zhang, & Hong, 1999). In this study, structural equation 

modeling was performed with an effect size of 0.25, four latent variables, and 32 observed variables 

(Westland, 2010). Therefore, the minimum sample size to detect the effect was 209. 

Ethics and Data collection 

 This study was approved by the Institutional Review Board of Antai Tian-Sheng Memorial 

Hospital (TSMH IRB No. 15-051-B1). After obtaining IRB approval, potential participants from two 

schools and a 2686-bed medical center were recruited by flyers and by word of mouth notifications 

to nursing supervisors at each site. Consent to participate was implied by voluntary completion and 

return of the anonymous questionnaire to the research assistant. Participants who provided 

inconsistent or incomplete data were excluded. Data were collected during 2016-2017.  Out of 462 

subjects who gave consent to participate, valid complete questionnaires were obtained from 457 

subjects. The participants were randomly divided into two equal groups. One group was analyzed by 

EFA with varimax rotation, and one group was analyzed by CFA.  

 This study was performed in three stages: item development and verification, validity testing, 

and reliability testing. 
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HECS Development and verification 

The three major steps of developing the HECS (item generation, content validity testing, and item 

analysis) were performed as described by DeVellis (2011): 

1. Item generation: The authors first reviewed the literature on patient empowerment, motivational 

interviewing, essential elements of patient education as perceived by family members, the expert 

consensus on health-promoting interventions, health education constructs, and health literacy 

educational competencies (Castro et al., 2016; Coleman et al., 2013; Kelo et al., 2013; Levensky et al., 

2007; Maijala, Tossavainen, & Turunen, 2015; Whitehead et al., 2008).  

2. Content validity testing: A panel of five experts, including two professors in nursing education (each 

with more than 20 years of teaching experience), one nursing administrator (more than 20 years of 

clinical nursing experience), and two certificated diabetes educators (each with more than 15 years 

of teaching experience), were invited to judge the original 33-item questionnaires. The content 

validity was investigated during May and September of 2015. The experts scored each item in terms 

of its importance and adequacy for measuring the intended content within each dimension and in 

terms of the logical consistency of all items in the overall scale. For each item, the expert panel then 

assigned a content validity index (CVI) ranging from 1 to 4. Items that were inappropriate received a 

CVI of 1. Items that needed amendment received a CVI of 2. Items that were acceptable but needed 

minor amendment received a CVI of 3. Items that were suitable and did not require modification 

received a CVI of 4. The CVI for each item was calculated as the number of experts who rated the 

item 3 or 4 points divided by the total number of experts.  

3. Item analysis and homogeneity: Item analysis was performed to evaluate the appropriateness 

of the items for inclusion in the scale (Kline, 2015). Participants responded to each item using a 

7-point Likert-type scale from 1 (lowest) to 7 (highest). The corrected item-total correlation and 

critical ratio (CR) were calculated for item analysis. Items were deleted if they had a corrected 

item-total correlation coefficient   0.3 or a CR with a t value   4 (Hair et al., 2009).  

 

Validity testing 

Next, EFA was used to identify common factors. The EFA used principal axis factor extraction 

with varimax rotation to acquire more accurate latent variables (Costello & Osborne, 2005). After 

confirming that the items met the assumptions for factor analysis (Kaiser-Meyer-Olkin, KMO, value > 

0.6 and Bartlett test results showing significant sphericity), the instrument items were subjected to a 

series of factor analyses to determine the maximum amount of common variance with the smallest 

number of items. The criteria for item selection from factor analysis included (a) factor loadings of 

0.5 or above, (b) absence of items cross-loaded onto other factors, and (c) a minimum of three items 

per factor. The criteria for factor extraction were an eigenvalue of 1 or higher, an item loading of 0.5 

or higher, and a variance explained of 5% or higher. 

In accordance with the scale development and validation procedures recommended by Waltz, 

Strickland, and Lenz (2016), CFA was performed using Analysis of Moment Structures Software 

Version 21 based on a sample to verify the fit of the four-factor solution model derived from the EFA. 
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The stability of the factor structure was further corroborated by an item-level CFA performed by 

maximum likelihood estimation method.  

Convergent validity was tested by calculating inter-correlations between items and subscales 

and between subscales and the overall scale. This provided evidence that all four subscales were 

related to the same construct. Fornell and Larcker (1981) suggested that using average variance 

explained (AVE) and shared variance to evaluate discriminant validity can reduce type II error when 

assessing the explanatory power of a model. Discriminant validity is acceptable when the AVE for 

each factor is greater than its shared variance (the square of the correlation with any other factor).  

The four HECS subscales were further validated by using known-group method to compare mean 

scores with a sample expected to have meaningful differences. In this study, known-group method 

was performed with a between-participant multivariate analysis of variance (MANOVA) to reduce 

Type I error rate (Michalos, 2014). By comparing mean scores for the ‘pre-practicum’ group (students 

who had completed community health nursing courses) with those of a ‘graduand’ group (students 

about to graduate or receive a diploma) across the four subscales, analyses of 262 samples from the 

study participants were expected to reveal higher scores in the graduand group compared to the 

pre-practicum group. 

Reliability testing 

The reliability of the HECS was assessed in terms of internal consistency (Cronbach alpha) and 

test-retest reliability (Pearson r). Internal consistency is considered acceptable when the Cronbach 

alpha value is between 0.7 and 0.95 and is considered high when Pearson r   0.7 (Bland, 2015). 

Thirty seven participants completed the questionnaire within a 2-week interval. A high r value is 

interpreted as a high level of agreement and acceptable short-term stability. 

 

Results 

Item generation 

Based on the results of the literature review, the authors drafted a 33-item instrument for 

measuring four dimensions of HECS: planning (8 items, e.g., assessment, design, evaluation), 

pedagogy (15 items, e.g., didactic skills, evidence-based knowledge and organized teaching content), 

motivating discourse (6 items, including create dissonance, appreciate belief system, roll with 

resistance, grasp client perspective, affirm client efforts, collaborate to evocate plans) and 

empowering (4 items, e.g., including support of autonomy, establish relationship).  

Content and face validity 

The average CVI was 1, which is considered acceptable (Polit, Beck, & Owen, 2007). As 

suggested by the expert panel, however, several items were reworded for improved clarity, and two 

items were merged, which resulted in 32 items. For example, in one item, ‘vent anger on client’ was 
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deleted, and ‘avoid argument with client’ was retained; in another item, ‘multiple teaching 

strategies’ and ‘apply internet and social resources’ were merged into ‘select multiple teaching 

strategies and aids while teaching’; in several items, the word ‘clients’ was added; in one item, 

‘check for clients’ understanding and demonstration’ was integrated with ‘pay attention to 

effectiveness of patient education’. 

Participants 

Valid and complete questionnaires were retrieved from 457 participants, including 292 senior 

nursing students at two nursing schools and 165 clinical nurses at a medical center. Most (98.6%) 

participants were female. Mean age (years) was 19.18 (SD=1.0) in the students and 33.42 (SD=6.7) in 

the nurses (Table 1). The sample was then split by randomly sorting the participants. The LISREL 

software (version 8.7) was used to perform EFA in the first 200 participants, which was designated 

Sample A, and to perform CFA in the remaining 257 participants, which was designated Sample B. 

Item analysis 

The overall homogeneity of the 32-item scale was satisfactory. The item discrimination indices 

for all items (range, 8.36 ~18.25) exceeded the recommended minimum of 3.0, and the range of 

corrected item-total correlation coefficients varied between 0.63 and 0.84 and by at least 0.3. Thus, 

all 32 items were retained in subsequent analyses. 

EFA 

In principal component analysis with varimax rotation, the  KMO Measure of Sampling 

Adequacy was 0.955, and the Bartlett test of sphericity reached statistical significance (p< 0.001). 

Both results provide a reasonable basis for factor analysis. The EFA results supported four possible 

factors based on the scree plot and the rule that eigenvalues should exceed 1.0. Items with small (< 

0.50) loadings, ambiguous loadings, and negative residuals were excluded, and factors with only two 

remaining items were excluded. After several applications of EFA (using principal axis factor 

extraction with promax rotation and four fixed factors), 14 items were excluded. In the four-factor 

structure, factor loading ranged from 0.56 to 0.97, and the Cronbach alpha values for the factors 

ranged from 0.88 to 0.95. These results indicated that four factors, assessment, padegogy, 

motivation and empowerment, which included 18 items, explained 75.9% of the variance. For the 

total scale (Table 2), the Cronbach alpha was 0.97 (95% CI= 0.96 to 0.97).   

CFA 

A four-factor model with four, five, three, and six items retained for the final solution yielded 

acceptable goodness of fit (Table 3). Although the Chi-Square was significant (p< 0.001), the ratio of 

χ2 to df was in the acceptable range, and all other fit indices of the internal structure model were 

satisfactory (χ2/df=324.469/129=2.515; RMSEA=0.077; SRMR=0.04; NFI=0.938; CFI=0.962; TLI=0.954; 

GFI=0.868; AGFI =0.825) according to the criteria suggested by Tabachnick and Fidell (2013) and Hair 

et al. (2010). A chi-square value is considered acceptable if it does not exceed five times the degree 

of freedom (χ2/df) (Browne & Cudeck, 1993). Therefore, in the final model, measurement of core 

competencies with four latent variables revealed 18 indicators with correlated measurement errors.  
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Figure 1 shows that all standardized loadings for the final four-factor model exceeded 0.7, and 

factor inter-correlations were high (range, 0.63 to 0.82; p< 0.001). 

Since the CFA results were acceptable, the model was then tested as a second-order model to 

investigate whether the HECS could be viewed as a higher order construct of the four dimensions. 

Second-Order Factor Analysis: The lambda value was set to 1.0 for the four dimensions in the second 

order model. Figure 2 shows the factor loadings and gamma values. The fit indices were consistent 

with the CFA results (Table 3), and the results strongly supported the use of the HECS as a high-order 

construct for assessing competency in nurses and nursing students. 

Validity test  

High inter-correlations were obtained for the four subscales (range, 0.54 to 0.76; p< 0.001) and 

for the total scale (range, 0.8 to 0.92; p< 0.001), which indicated that all four factors were related to 

the same construct. Additionally, all four factors of the HECS had a high AVE (range, 0.74 to 0.79), 

and the square of the correlation between the four factors ranged from 0.4 and 0.64 (Table 4). For 

each factor, the AVE was greater than its shared variance with any other factor, which indicated that 

the HECS had acceptable discriminant validity. 

A MANOVA comparing the four subscale scores between the pre-practicum group and the 

graduand group revealed a significant difference between the two groups (F (4, 257) = 4.79; p=0.001; 

Wilks' Lambda=0.93). Univariate F tests showed that empowerment was significantly higher in the 

graduand group (M=32.5; SD=5.5) compared to the pre-practicum group (M = 30.4; SD = 5.5; F(1, 

260)=7.92; p = 0.005; η2 = 0.03). Pedagogy was also significantly higher in the graduand group (M = 

25.1; SD = 4.4) compared to the pre-practicum group (M = 22.7; SD = 4.6; F (1, 260) = 17.04; p = 

0.000; η2 = 0.06). Finally, motivation was significantly higher in the graduand group (M = 12.8; SD = 

2.7) compared to the pre-practicum group (M = 11.9; SD = 2.8; F (1, 260) = 6.25; p = 0.01; η2 = 0.02). 

Reliability testing 

Internal consistency and reliability were high for the total scale (Cronbach α =0.97; 95% CI =0 

.96 to 0.97) and for the four factors: empowerment (Cronbach α= 0.96; 95% CI = 0.95 to 0.96), 

assessment (Cronbach α= 0.92; 95% CI = 0.91 to .94), pedagogy (Cronbach α= 0.94; 95% CI = 0.92 to 

0.95), and motivation (Cronbach α= 0.90; 95% CI =0.87 to 0.92). The split-half Spearman-Brown 

coefficient of 0.87 further confirmed the internal consistency and reliability of the scale. The stability 

of the HECS was confirmed by a test-retest Pearson correlation coefficient of 0.81 (p=0.000; 95% CI= 

0.66 to 0.90), which indicated high retest reliability. 

 

Discussion 

After a comprehensive literature review, this study developed a new measure of health 

education competency for use in clinical and primary healthcare settings. Tests of the scale revealed 

several unexpected findings. All items had high loadings for their respective factors; that is, all items 

contributed equally and homogeneously to the latent variables. The existence of a latent 

second-order competency variable united the measured aspects of the scale into a single specific 
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overarching construct. The composite scale and all factors showed high internal consistency and 

reliability. These results convincingly show that researchers and healthcare administrators can use a 

single score, i.e., the total scale score, to measure or evaluate the competency of nurses in delivering 

patient education or health education. Out of 33 items generated for four dimensions (planning, 

pedagogy, motivation, and empowerment) in the original scale, the final scale included 18 items in 

four dimensions (assessment, pedagogy, motivation, and empowerment). These findings are 

consistent with reports that nurses have an essential role in promoting the health of elderly patients 

by educating, empowering, and persuading them to take control of their health (Kelley & Abraham, 

2007).  

Evidence-based knowledge and ability to care for both the patient and family have also been 

cited as essential competencies for effective patient education (Kelo et al., 2013), particularly when 

the patient is well-educated (Chiang, Cheng, & Chen, 2015). However, the final version of this scale 

does not include those items. For example, the items ‘apply evidence-based knowledge’ and 

‘Present organized teaching contents gradually from simple to complex’ were used in the first 

version but were deleted in the final version. For some participants, items related to nursing 

knowledge or skill might coexist in the assessment dimension. Further studies are needed to 

evaluate whether the scale should be modified to include items for professional knowledge and 

skills.  

 Although the plan dimension initially had 8 items, 4 items for assessment were retained after 

EFA. Interestingly, three items (items 6, 7, 25) related to course design and evaluation were excluded 

due to cross-loading onto other factors. These items were developing lessons appropriate for the 

education level of the patient, concern about patient education outcomes, and knowledge, attitude 

and behaviors in evaluation. These results are consistent with Fleming (2014), who reported that, for 

effective education of adult patients, an initial assessment is needed to clarify the context and the 

readiness to learn. The assessment should be performed before giving practical information in order 

to increase self-confidence. The results are inconsistent with the core competencies proposed by 

WHO (2012) and NCHEC (2010), which include competency in planning and in evaluating the 

effectiveness of health education.  

 Participants in the current study may have considered items related to lesson design and 

evaluation irrelevant to their clinical setting or they may have considered these items unrealistic 

given their busy schedules. To date, instruments developed for measuring health education practices 

have focused on teaching skills rather than on motivating or empowering skills, which have recently 

been identified as important for establishing healthy behaviors and improving self-care in patients 

(Castro et al., 2016; Levensky et al., 2007). In addition to items tested in the pedagogy factor, which 

focused on teaching strategies, the survey data obtained in this study contribute to the literature by 

showing that competency in motivating and empowering patients is essential for effective patient or 

health education. The following sections further discuss the two factors. 

The 6-item empowerment factor explained most of the total variance (55.581%). These items 

(e.g., showing enthusiasm, responding positively, avoiding argumentation, expressing empathy, and 

affirming efforts) related to attitude and communication were similar to the factors of 

communication, raising awareness, and mutual participation used in the Empowerment Process 

Scale developed in Chen (2010). Items in this factor are essential elements for patient education 
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competency and interpersonal competency because they enable a positive learning experience 

(Horowitz, Clovis, Min Qi, & Kleinman, 2013; Kelo et al., 2013). The items are also congruent with the 

concept of patient empowerment (Castro et al., 2016), which is achieved by transfer of knowledge 

and skills from healthcare providers to patients and by the mutual development of knowledge and 

skills through patient-centered or collaborative provider-patient interaction that promote health 

literacy, which then increases the self-confidence of patients and their motivation to make changes 

that improve health. Existing scales for measuring empowerment also include participation (Chen et 

al., 2010; Jerofke et al., 2014; Johnson et al., 2012). 

The motivation factor, which included 20, 21 and 22 items, was congruent with the processes 

involved in performing motivational interviews, i.e., establishing relationships, expressing empathy, 

and avoiding argumentation (Levensky et al., 2007; Miller & Rollnick, 2012). The use of items related 

to motivational discourse was supported by a report by Maijala et al. (2015) that primary health care 

nurse practitioners who discuss unhealthy lifestyle issues with patients should have competency in 

health promotion practices. Notably, showing empathy is considered essential for effective 

motivational interviewing. 

However, the results for the motivation and empowerment factors were similar.  Based on the 

literature, we initially developed three items (avoid argumentation, express empathy, and affirm 

efforts of the client) for the motivation factor. Earlier studies considered these items antecedents of 

patient empowerment and classified them as competencies related to the interpersonal skills or 

attitudes of the healthcare professional (Castro et al., 2016; Coleman et al., 2013; Kelo et al., 2013). 

However, this study included these items in the empowerment factor in factor analysis. Due to the 

lack of theoretical guidance, this study used CFA to compare the factor structure in the three-factor 

model and the four-factor model. In terms of goodness-of-fit, the final four-factor model is superior. 

Notably, participants were recruited from nursing schools and hospitals. Thus, further refinement of 

the proposed scale requires clarification of empowerment and motivation in patients and families. 

 

Conclusion 

 Ultimately, the purpose of developing a competency measurement instrument is to ensure the 

competency of healthcare professionals. The four factors in the HECS comprehensively measure the 

aspects of cognition, attitude and skill. Although the 18-item HECS developed in this study was 

successfully validated, the proposed scale is provider-reported and is designed for use in surveying 

health professionals across widely varying healthcare settings. In addition to the nursing profession, 

further studies are needed to establish the psychometric properties of the HECS in other professions 

in which teaching and active participation are critical for effecting changes in patients and clients, 

(e.g., dietitians, pharmacists, physicians, and physiotherapists). 

 Since no gold standard is available for comparison with the proposed scale, future studies may 

consider using triangulated validation to test the validity of the scale for predicting clinical 

performance, scores on objective clinical examinations, behavior change in educatees, effects of 

treatment or disease managements on patient satisfaction, and effects of patient-perceived 

competency of health professionals in delivering health education.  
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 Some limitations of this study are acknowledged. For example, this study was only performed 

in a sample of Chinese patients. According to the best practices of CFA, this study should be 

replicated in a sample of non-Chinese subjects to enable a cross-cultural comparison. Future studies 

can also directly measure the actual use of the instrument by healthcare providers to measure 

patient education competencies and to survey patient perceptions. No single evaluation tool can 

provide comprehensive data for judging patient education performance. Rather, a range of 

assessments is needed for a thorough performance assessment. Further research is recommended 

to address these limitations. 

Implications 

  This study developed an HECS for baseline assessment of health education competency, including 

competency in assessment, pedagogy, motivation and empowerment. The purpose of the 

instrument is to determine whether a minimum level of ability has been reached. The study 

established the dimensionality, reliability and validity of the proposed HECS for use in curriculum 

design or continuing education. In many fields, researchers dedicated to promoting health or patient 

education, can also use the scale to evaluate innovative strategies in health education or patient 

education. These results suggest that operationalization of HEC in the healthcare context can be 

multi-faceted and provide healthcare professionals with useful guidelines for effective delivery of 

patient education or health education.  
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Table 1. Demographic data (n=457) 

variable n (%); mean (SD) 

Institution 

5-year college 

2-year university  

  Clinical Nurses                 

Age  

5-year college 

2-year university 

Clinical Nurses 

 

262 (57.4%) 

30 (6.6%) 

165 (36.1%) 

24.2 (SD 7.9) 

18.9 (SD 0.7) 

21.8 (SD 0.5) 

33.4 (SD 6.7) 

 

Table 2. Item distribution and four-factor solution for HEC scale  

Items Factor loadings 

 F1 F2 F3 F 4 

he1. Elicit previous knowledge and experience of client’s  

health issues prior teaching 

he2. Assess health condition or need prior teaching 

he3. Concern habits or lifestyles prior teaching 

he4. Ask client about their learning style preferences 

he10. Offer opportunity for client’s participation 

he12. Apply appropriated gesture while presenting teaching  

content  

he14. Summarize key points for knowing or doing 

he15. Consider individuality while teaching 

he17. Select multiple teaching strategies and appropriate  

aids while teaching  

he20. Design a discrepancy between client’s goals and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.824 

0.908 

0.971 

0.639 

 

 

 

 

 

0.750 

 

0.803 

0.948 

0.564 

 

0.703 
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behaviors 

he21. Collaborate client to evocate life goal 

he22. Motivate client to change ill behaviors 

he24. Protect client privacy 

he28. Avoid argumentation with clients  

he29. Express empathy with client feeling 

he30. Affirm client’s efforts 

he31. Present enthusiasm while giving information 

he32. Positive response to client suggestion 

 

 

 

0.763 

0.895 

0.894 

0.974 

0.862 

0.835 

0.745 

0.940 

0.741 

 

Cumulative percentage of total variance explained (%) 55.58 11.40 5.38 3.55 

Cronbach’s alpha  0.96 0.92 0.94 0.90 

Total alpha (95% CI) .97 (.96~.97) 

 

F1, Empowerment; F2, Assessment; F3, Pedagogy; F4, Motivation. 

‘he’ before number represents merely an item code. 

 

Table 3. Overall model fit indices for CFA and second-order CFA of the HEC 

Fit index (desired value) first-order CFA(Four-factor model) second-order CFA 

RMSEA (< 0.08) 0.077 0.078 

SRMR (< 0.05)  0.040 0.045 

CFI (> 0.90)  0.962 0.959 

TLI (> 0.90)  0.954 0.953 

GFI(> 0.90) 0.868 0.861 

AGFI(> 0.90) 0.825 0.820 

NFI(> 0.90) 0.938 0.935 

χ2 (p> 0.05)  324.469 ( p= 0.000) 340.078(p= 0.000) 

χ2 /d.f. ratio(<5)  2.515 2.576 

RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; 
CFI, Comparative Fit Index; TLI, Tucker-Lewis Index;  

GFI, Goodness-of-Fit Index; AGFI, Adjusted Goodness-of-Fit Index; NFI, Normed Fit Index 
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Table 4. Average variance extracted and shared variance estimates 

 Assessment Pedagogy Motivation Empowerment 

Assessment .77 .64 .55 .40 

Pedagogy .80 .75 .62 .67 

Motivation .74 .79 .74 .43 

Empowerment .63 .82 .66 .79 

Note: Correlations are below the diagonal, squared correlations between two 
factor (shared variance) are above the diagonal, and AVE estimates are presented 
on the diagonal. 
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Figure 2 Second-order model of the HEC scale 

 

 


