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Purmpose: This study aimed to determine the validity and reliability of the electronic Compassion Competence Scale
(e-CCS). Methods: A cross-sectional, randomized, two-period crossover design was used. Nursing students from
four South Korean universities were surveyed between June 2017 and April 2018. The participants were randomly
assigned to one of three groups-paper/paper, electronic/electronic, and paper/electronic or electronic/paper-and
a test-retest procedure was implemented. The reliability and validity of the e-CCS were evaluated using linear
weighted kappa coefficients and intraclass correlation coefficients (ICCs). Internal consistency reliability was
verified using linear weighted kappa coefficients and ICCs. Pearson’s correlation coefficients between the initial
test and retest scores were all statistically significant. Results: The newly developed e-CCS was found to have
good reliability and validity. We suggest that future research should increase sample heterogeneity by recruiting
diverse age groups, nurses working in different nursing fields, and students from multiple colleges. Conclusion:
This electronic instrument will help determine the differences in the level of compassion competence and devise
interventions to improve compassion competence in nurses and nursing students. Further studies on enhancing
compassion competence among nurses and nursing students may rely on the use of this electronic format.
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Validation of the Electronic Compassion Competence Scale: Paper-and-Pencil versus Web-Based Questionnaires

INTRODUCTION

Compassion in nursing care extends beyond empathy
for patients’ suffering and seeks to empower them through
everyday nursing practices [1]. Compassionate care, which
includes active reactions to patients’ needs based on an
understanding of their physical, mental, and emotional
pain [2], is among the most valuable nursing qualities and
skills [3]. Therefore, compassion may be a crucial factor in
a patient’s satisfaction with nursing care [4]. A previous
study reported that patients’ level of satisfaction with the
medical care provided was greater when they felt that
they were being shown more compassion by nurses [5].
Additionally, compassion was reported to be the key fac-
tor that influenced the therapeutic relationship between
patients and nurses and was found to play a crucial role in
the provision of high-quality nursing care [6-11]. Howev-
er, it has been reported that a lack of compassion resulted
in an increase in missed nursing care [12] and a decrease in
activities related to patient-centered positive experiences
[11,14]. Therefore, more attention is being paid to nurses’
compassion competence and its improvement.

The increasing emphasis on compassion for patients
can be ascertained from instruments that have recently
been developed to measure it [15]. Various tools that mea-
sure compassion in the field of healthcare involve reports
from patients’ perspectives [16]. The Compassionate Care
Assessment Tool [17], Compassion Scale [18], Schwartz
Center Compassionate Care Scale [19], and Sinclair Com-
passion Questionnaire [13] were developed to measure
patients’ compassion. Currently, few scales can measure
compassion from the perspective of healthcare profession-
als, especially nurses. Durkin et al. [20] conducted a system-
atic review of scales that can be used to measure compas-
sion among nurses, nursing students, educators, and pa-
tients and chose three scales developed in the United States
and one in Korea. Two scales have been developed to meas-
ure compassionate care as perceived by patients [17,18].
More specifically, the Calm, Compassionate Care Scale [21]
focuses on the measurement of caregivers’ (e.g., dieticians,
physicians, social workers, and nurses) confidence in pro-
viding compassionate care. The Compassion Competence
Scale (CCS) [22] was developed as a self-report question-
naire that targeted nurses working in patient-facing nurs-
ing fields, and comprised 17 questions across three factors:
communication, sensitivity, and insight [22]. The scale was
developed based on the premise that compassion is a spe-
cial ability employed by nurses when providing nursing
care and has been used in studies that evaluate the rela-
tionship between compassion competence and nurses’
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professional quality of life [17] and caring behavior [18]. It
was developed in a paper-and-pencil format and psycho-
metrically validated [15]. Unlike other scales that measure
compassion, the CCS [9] focuses primarily on bedside
nursing care that could be practiced and measured from
the perspective of professional nurses. Given that compas-
sionate care is no longer an option, but a patient’s need
that must be met, it is important to interpret compassion as
a competency.

Recently, several researchers have begun to prefer elec-
tronic questionnaires to the traditional paper-and-pencil
ones, as the former are easier for participants to access via
electronic devices such as computers, tablets, and smart-
phones [23]. Electronic questionnaires can be personalized
by programming various functions, depending on the re-
search protocol and target participants. Moreover, the da-
ta can be entered automatically in real time as the partic-
ipant progresses through the survey, thereby eliminating
errors that could occur if the data were to be manually
entered. Electronic questionnaires are also less vulnerable
to time and space constraints, thereby improving the con-
venience, speed, and accuracy of data input [23,24].

In keeping with this trend, recent studies on nurses
worldwide have investigated the use of electronic surveys
[25-27]. One of them compared survey methods used in
studies on the nursing workforce and indicated that the
advantages of Internet-based surveys include broader dis-
semination, greater accessibility, faster completion, and
more rapid analysis [28]. However, it also pointed out dis-
advantages such as lower response rates compared to tra-
ditional surveys and challenges in obtaining a representa-
tive sample [28]. Therefore, researchers must carefully
consider the research topic, and study the population,
cost, and timing when deciding on a method for obtaining
survey data [28].

However, there are various concerns regarding elec-
tronic questionnaires. Even if an electronic questionnaire
contains the same items as a paper-and-pencil question-
naire, there have been reports suggesting that the results
may not be identical due to factors such as the device used
for data collection, participants' response styles, time spent
on the questionnaire, and participants' proficiency in us-
ing the device [23]. Therefore, before using an electronic
questionnaire in an actual study, its validity and reliability
should be verified by comparing the results obtained from
the original tool. Additionally, to mitigate potential varia-
tions in responses based on the two survey sequences, this
study employed a crossover design and administered two
different survey methods to the subjects. This allowed for
a comparison of the results between the groups to explore
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any potential differences in the use of paper and electronic
surveys. Thus, this study aimed to develop an electronic
questionnaire based on the paper-based CCS (p-CCS) and
to verify the reliability and validity of the electronic CCS
(e-CCS) through the comparison and analysis of the results.

METHODS

1. Study Design

This study was designed as a randomized, two-period
crossover study to develop and validate the e-CCS. The
CCS was administered twice to three different groups for
comparison: (a) two rounds of the paper-and-pencil format
(Group A), (b) two rounds of the electronic format (Group
B), and (c) electronic/paper mixed group, that is, the pa-
per-and-pencil format followed by the electronic format,
followed by the paper-and-pencil format (Group C).

2. Development of the e-CCS

The original scale, p-CCS [22], comprises 17 questions
encompassing three primary factors of compassion com-
petence: communication, sensitivity, and insight. To adapt
the p-CCS into an electronic format, the e-CCS was devel-
oped based on the paper-and-pencil version and imple-
mented using the online survey platform, SurveyMonkey.
The interface was designed to present all items of the
e-CCS to the participants. In addition to the compassion
competence assessment, sociodemographic information
such as age, university attended, and years of study was
collected from the participants.

3. Participants

This study involved nursing students from four uni-
versities located in different regions of South Korea, in-
cluding the Metropolitan area, South Chungcheong, and
North Chungcheong. The sample size for scale validation
was determined to be about five times the total number of
items [29]. Since the electronic compassion competence
scale (e-CCS) consists of 17 questions adapted from the
original questionnaire, a desirable sample size of 85 sub-
jects was expected for each group, totaling 255 partici-
pants. To account for a potential dropout rate of 33% dur-
ing the retest, a total of 381 questionnaires were planned
for distribution. Out of the 376 nursing students who reg-
istered and completed the first survey, accounting for a re-
sponse rate of 98.2%, a total of 135 students opted not to
participate in the subsequent survey round. This resulted
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in a dropout rate of 35.9%. The final sample included 241
participants (n=241): 71 in Group A (paper-and-pencil
after paper-and-pencil group), 68 in Group B (electronic
after electronic group), and 102 in Group C (paper-and-
pencil after electronic group or electronic after paper-and-

pencil group).
4. Data Collection and Procedure

The study was advertised on bulletin boards and uni-
versity websites. Data were collected between June 2017
and April 2018. Students who agreed to participate were
randomly assigned to three groups using a computerized
random number generator. Information about the study
and consent forms were provided by the researcher to the
participants, who were first assigned to complete the pa-
per-and-pencil format. A link was sent to the participants
who were assigned to complete the electronic format. The
link enabled the participants to access the questionnaire
on a computer, smartphone, or any other Internet-based
device. The study information and consent forms were
provided in a PDF file before the students completed the
electronic survey. The participants provided written or
online consent before completing the questionnaire. Their
phone numbers were collected to send them the survey
link and a gift card upon the completion of the survey.
This personal information was managed in a master file,
separately from the datasets used for the analysis.

Following the initial survey, a minimum interval of two
weeks was required before allowing the participants to
complete the survey again [29]. For example, participants
in Group A initially completed the paper-and-pencil for-
mat of the questionnaire and were then requested to fill
out the next paper-and-pencil form two weeks later.

5. Data Analysis

SPSS (version 25.0; IBM Corp., Armonk, NY, USA) was
used for data analysis. The demographic characteristics of
each group were analyzed using descriptive statistics (e.g.,
frequency and percentage). The means and standard devi-
ations of the scores were also analyzed using descriptive
statistics. Linear weighted kappa coefficients were used to
analyze the measurement agreement of item-by-item dif-
ferences between the test and retest. Intraclass correlation
coefficients were calculated to determine the internal con-
sistency and reliability of each group. Finally, to evaluate
convergent validity, we conducted Pearson’s correlation
coefficient analysis for the relationship between e-CCS
and CLS.
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6. Ethical Considerations

Participants selected on a voluntary basis among stu-
dents at the school where the principal investigator works
were involved in the development and validation of the
questionnaire. Before the recruitment, the study received
Institutional Review Board approval (IRB No. KNUTIRB-
44). Students had the opportunity to provide feedback on
the questionnaire and express freely their priorities, expe-
riences, and preferences on the content of the question-
naire, including their views on its acceptability and specif-
ic written feedback on how to improve it.

RESULTS

1. Demographic Characteristics

Table 1 presents participants’ demographic character-
istics. Most participants were women (84.6%) and sopho-
mores (69.7%). Out of the total participants, 164 students
(68.0%) were from two universities located in the Metro-
politan area, while 77 students (32.0%) were from two uni-
versities in the other area. Seventy-one (29.5%) students
were assigned to Group A, 68 (28.2%) to Group B, and 102
(42.3%) to Group C.

2. Reliability

To verify the consistency of the test-retest reliability,
Table 2 shows the results of the item-by-item difference in
the calculation of the linear weighted kappa coefficients.
Notably, the test-retest results of Group A (paper-paper)
and Group B (electronic-electronic) showed the reproduci-
bility of each version (paper or electronic). Additionally,
the results of Group C were used to verify the consistency
of the results of the different versions; notably, the elec-
tronic version of the agreement was measured in the same

manner as the paper version. The results of the linear
weighted kappa coefficients confirmed that the con-
sistency between the test and retest of each item was sig-
nificant in all three groups.

To verify the test-retest internal consistency reliability
between the groups, intraclass correlation coefficients were
calculated (Table 3). The intraclass correlation coefficients
were higher than .700, except for sensitivity in Group A
(.66), insight in Group B (.67), and communication (.68)
and insight (.69) in Group C. Despite a few low intraclass
correlation coefficients, the differences between groups
were not statistically significant (Table 3).

3. Convergent Validity

To establish the convergent validity, we performed a
Pearson's correlation coefficient analysis between the CCS
and CLS within each of the three groups. The analysis re-
vealed a statistically significant correlation in all three
groups (p <.001) (Table 4).

DISCUSSION

The original CCS was developed to measure nurses’
ability to provide compassionate care, and several studies
have focused on how original the tool is in the measure-
ment of compassion from the caregiver’s perspective
[13,16,20]. This study developed the e-CCS and verified its
validity and reliability by analyzing the differences be-
tween the e-CCS and the original instrument. Due to the
continuous commercialization of Internet-based devices,
this study was conducted to improve the accessibility and
convenience of questionnaire participation by addressing
space and time-related constraints.

In most previous studies, participants were allocated to
two groups; for example, a paper format followed by an
electronic format or vice versa, and a test-retest procedure

Table 1. Demographic Characteristics of the Participants (N=241)
Total Group A Group B Group C
Variables Categories (n=241) (n=71) (n=68) (n=102) X p
n (%) n (%) n (%) n (%)
Gender Men 37 (15.4) 12 (16.9) 11 (16.2) 14 (13.7) 0.37 829
Women 204 (84.6) 59 (83.1) 57 (83.8) 88 (86.3)
School grade Sophomore 168 (69.7) 71 (100) 35 (51.5) 62 (60.8) 454 <.001
Junior 73 (30.3) 33 (48.5) 40 (39.2)
Region of Metropolitan area 164 (68.0) 71 (100) 68 (100) 25 (24.5) 154.2 <.001
school Other 77 (32.0) 77 (75.5)

Note. Group A: paper-and-pencil after paper-and-pencil group; Group B: electronic after electronic group; Group C: paper-and-pencil after

electronic group or electronic after paper-and-pencil group.
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Table 2. Item-by-Item Differences between Pretest and Posttest (Linear Weighted Kappa Coefficients) (N=241)
Ttem o, Group A (n=71) Group B (n=68) Group C (n=102)
Coefficient p Coefficient 4 Coefficient p
1 49 <.001 .36 <.001 32 <.001
2 .33 <.001 48 <.001 .34 <.001
3 49 <.001 .58 <.001 .61 <.001
4 31 <.001 .36 <.001 .35 <.001
5 .54 <.001 .36 <.001 29 <.001
6 43 <.001 A7 <.001 45 <.001
7 .29 <.001 23 .003 44 <.001
8 49 <.001 42 <.001 .37 <.001
9 49 <.001 .56 <.001 40 <.001
10 43 <.001 .63 <.001 40 <.001
11 31 <.001 .50 <.001 .39 <.001
12 32 <.001 A8 <.001 37 <.001
13 .36 <.001 44 <.001 .30 <.001
14 40 <.001 42 <.001 .34 <.001
15 32 <.001 24 .002 32 <.001
16 31 <.001 .38 <.001 41 <.001
17 .39 <.001 28 <.001 42 <.001

Note. Group A: paper-and-pencil after paper-and-pencil group; Group B: electronic after electronic group; Group C: paper-and-pencil after

electronic group or electronic after paper-and-pencil group.

Table 3. Mean Difference between Pretest and Posttest of Each Group (N=241)
Group A (n=71) Group B (n=68) Group C (n=102)
Variables Pape%‘- I’apelj— Electronic Electronic Pape?- Electronic
pencil pencil t(p) ICC t(p) ICC  pencil t(p) ICC
M=SD M=SD M=SD M=SD M=SD M=SD
Total 3.84+041 3.91+047 -1.88 (.064) .85 3.78+0.43 3.75%£0.37 0.64 (.525) .85 3.90+0.47 3.85+£0.48 1.05(.297) .72
Communication 3.85+0.49 3.90+0.47 -1.10(.274) .82 3.73%£0.52 3.73+0.44 0.08 (.935) .83 3.90£0.51 3.85+0.56 1.00 (.319) .68
Sensitivity 3.89+0.52 3.97+0.60 -1.19 (.239) .66 3.92+0.47 3.85£0.46 1.73(.088) .82 4.01+0.56 3.97£0.52 0.84 (406) .76
Insight 3.741£0.55 3.85+0.56 -2.07 (.042) .81 3.68%£0.51 3.69+£0.47 -0.12(.903) .67 3.76+0.63 3.72+0.58 0.71 (.478) .69

Note. Group A: paper-and-pencil after paper-and-pencil group; Group B: electronic after electronic group; Group C: paper-and-pencil after

electronic group or electronic after paper-and-pencil group.

ICC=Intraclass correlation coefficient; M=mean; SD=Standard deviation.

was implemented [23,30-32]. However, in this study, the
newly developed electronic format of the questionnaire
was validated more carefully through the implementation
of the test-retest procedure in three groups: paper/paper
format, electronic/electronic format, and paper/electro-
nic format. This study design was chosen because the
validity and reliability of the original scale were verified
through a survey of registered nurses working in tertiary
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care hospitals, whereas this study was conducted among
nursing students. This study also examined whether the
instrument was valid for nursing students who were pre-
paring to become nurses by learning theories and practic-
ing nursing skills in college. As compassion has been rec-
ognized an important ability for nurses, it needs to be ad-
dressed and taught more extensively in nursing studies
curricula. Therefore, to make necessary improvements to
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Table 4. Convergent Validity of the CCS with the CLS

(N=241)

Pearson's correlation coefficients with CLS

Variables Group A (n=71) Group B (n=68) Group C (n=102)
Paper-pencil Paper-pencil Electronic Electronic Paper-pencil Electronic
Total .60* 49* 49* .55* 51* 58*
Communication A3* A46* A1* .50* A2* 51*
Sensitivity A2* A43* 45* A48* .52* 54*
Insight .66* A2* 40*% 34* .39% A7*

*p <.05; CCS=Compassion Competence Scale; CLS=Compassion Love Scale.

the nursing education program, it is necessary to identify
potential deficiencies in the existing nursing education
curriculum through the measurement of the level of com-
passion competence in both nurses and nursing students.

The crossover design implemented in this study is com-
monly used in experimental research to assess the effects
of different treatments [33]. Previous studies have utilized
this design to compare paper and electronic surveys as
distinct treatments, examining the reliability and validity
of electronic surveys in particular [23,32]. In this research
design, usually both methods (paper and electronic sur-
veys) were administered to two groups. One group re-
ceived a paper survey first and then an electronic survey,
while the other group received the surveys in the opposite
order. The differences in the results between the two
groups are then analyzed to determine if there are varia-
tions in how the tools are utilized [23]. Alternatively, pop-
ulations with different characteristics can be categorized
into groups to explore differences in the results obtained
from paper and electronic surveys [32]. These studies, em-
ploying the same research design to compare paper and
electronic surveys, have found no significant differences
between the two methods [23,30,32], and have highlighted
the advantages of electronic surveys [32]. In this study, a
crossover design was adopted to develop the CCS from a
paper format to an electronic format. Although the specific
effect of administering the surveys in different orders was
not explicitly examined in this study, it allowed for a com-
parison of the differences between groups that received ei-
ther paper-paper, electronic-electronic, or paper-electronic
surveys. The findings revealed no statistically significant
difference in the use of paper and electronic formats among
nursing students, indicating that both methods can be ef-
fectively utilized in various contexts.

The results of this study confirmed the reliability and
validity of the instrument in all the groups. This could be
because more than 60% of the participants were sopho-
mores who were still learning about interpersonal rela-
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tionships, as opposed to professional nurses, who had
deep compassion for their patients and were trained to
practice compassion. Additionally, the overall compas-
sion competence score of the nursing students in this
study was higher than 3.75 among groups, with 3.70 or
more on each of the factors. This score was higher than the
nurses’ score ranging between 3.50 and 3.60, as reported in
previous studies [9,22]. Nevertheless, the somewhat lower
reliability scores suggest that deviations among nursing
students’ compassion competence levels may be greater
than those among professional nurses. Insight measures
the deep understanding of patients based on the nurses’
clinical experience and professional knowledge. Therefore,
the reliability of the insight factor might have been lower
among students owing to their lack of experience. This
may be a limitation of this study, which thus underscores
the need to expand the pool of participants in future re-
search. In addition, there were groups with low scores in
communication and sensitivity, and this difference is be-
lieved to result, at least to some extent, from differences in
the composition of the groups. The three groups in this
study were not completely homogeneous in composition
by grade and location of the universities. Therefore, future
studies should analyze the differences in the factors of
compassion competence and the reasons for the difference
with homogeneous groups.

It will also be helpful to compare the results after the
elimination of the outliers and analyze in detail the causes
of the existence of these outliers in order to understand the
factors that affect the compassion competence of nurses
and nursing students. Additionally, 135 of 376 partici-
pants dropped out of the study, which may have impacted
the results because differences among groups may have
occurred depending on the number of dropouts in the
group and their demographic characteristics. Further ana-
lysis is required to confirm the potential effects of these
factors. Despite the limitations of this study, the reliability
of the instrument was high in all groups, which confirms
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that both the paper and electronic formats are reliable for
the measurement of compassion competence.

In line with previous studies [24,30], the current results
showed no significant differences between the original p-
CCS and the newly developed e-CCS. Convergent validity
was verified by testing the correlations between the paper
and electronic formats of CCS; high correlations were
found for each group individually. Furthermore, the intra-
class correlation coefficients showed no significant differ-
ences between the two instruments, which suggested no
difference in internal reliability between the instruments.
Based on the findings of this study, it is recommended that
future research replicates the study by measuring compas-
sion competencies among nursing students and nurses in
schools and hospitals across different regions of the
country. Utilizing electronic surveys would enable data
collection without the limitations of time and location re-
strictions. This approach would provide a broader per-
spective and enhance the generalizability of the results.

The convergent validity of the CCS was verified through
correlation analysis using the CLS [34]. The CLS is a com-
monly used tool for the assessment of compassion and has
been used to measure compassion in nurses [34] and health-
care professionals [35]. In this study, the CLS was used as
the comparator instrument, and the correlation was sig-
nificant when compared with both the paper-pencil and
electronic versions of the CCS. Additionally, through the
demonstration of a significant correlation among all fac-
tors, CCS was verified as a tool to measure compassion
competence. This indicates that, through the comparison
of the results of this study for nursing students and the
CLS, the CCS was also verified as a tool to measure the
compassion competence of nursing students. Therefore,
an extended study should be conducted using CCS among
nursing students. In particular, the limitations of this study
can be supplemented through studies that analyze the dif-
ferences in CCS by grade. It will be possible to prepare an
education strategy in accordance with the level through
research that reveals the difference in CCS by grade level
and the cause of the difference.

The importance of compassion in nursing care is not
limited to a few countries but is treated as an essential fac-
tor in patient care worldwide. Therefore, the compassion
competence of nurses and nursing students in many more
countries can be measured and compared using the e-
CCS. Future studies are needed to examine if there are any
cultural differences in compassion competence between
countries, which will also help nurses develop strategies
for the improvement of multicultural compassion compe-
tence.
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There are several limitations to consider in this study.
First, the participants were all college students who were
relatively familiar with the use of electronic devices. Fur-
ther studies involving older nurses are required to address
this potential limitation. Second, the sample size of this
study was relatively small; therefore, the results may not
be readily generalizable. Third, the sample sizes and dem-
ographic characteristics of the participants assigned to
each group were unequal because of the relatively high
dropout rate. This may have caused differences in correla-
tions and test-retest reliability; further research is needed
to confirm this potential effect.

The voluntary nature of participation among students
from four universities and the lack of specific encourage-
ment to participate in the second survey at different times
may have contributed to this high dropout rate. In partic-
ular, the high dropout rate of this study drew new im-
plications that a research design that can encourage partic-
ipants' level of spontaneity should be considered in an on-
line-based survey method. To address this limitation in fu-
ture research, a more sophisticated research design and
data collection strategy should be considered. Finally, we
acknowledge that certain factors, such as the influence of
the device used for survey participation, the time required
to complete the questionnaire, entry accuracy, and re-
sponse rates, were not examined in our study. However,
we recognize the importance of investigating these factors
in future research to obtain a comprehensive understand-
ing of the advantages and limitations of the electronic sur-
vey method. Therefore, we recommend that future studies
include these aspects to enhance the validity and reliabil-
ity of electronic questionnaires.

CONCLUSION

The results of this study confirm that the newly devel-
oped e-CCSis a valid and reliable tool for measuring com-
passion competence in nursing students and is compar-
able to the original scale. As discussed above, researchers
can derive more accurate and meaningful results by con-
ducting studies with careful consideration of the research
participants, research setting, and the suitability of vari-
ous approaches for gathering data. In addition, it is neces-
sary for future research to extend the research sample to
disparate age groups, nurses working in different nursing
fields, and students from multiple colleges. This will help
to identify differences in the level of compassion com-
petence and establish strategies, such as education pro-
grams, to enhance compassion competence in nurses and
nursing students.
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