
 

 

 

Abstract—This study analyzed developmental methods and 

procedures for service innovation, user-oriented design, and 

co-creation design to develop a user-oriented co-creation design 

(UCD) model and procedure that can be used by hospitals. Next, we 

applied the UCD model to a nursing station digital signage (NSDS) 

information system in a hospital, and explained the experimental 

procedure. Once the service system was fully installed, we used the 

technology acceptance model (TAM) to analyses the differences in the 

level of acceptance of the NSDS system between users who had prior 

experience using NSDS systems and those who did not. The results 

were used to verify the effect of the UCD model.   

 

Keywords—User-oriented co-creation design (UCD), nursing 

station digital signage (NSDS), technology acceptance model (TAM), 

co-creation design     

I. INTRODUCTION 

IGITAL signage information systems are also called 

narrowcasts, electronic signage, and liquid crystal digital 

signage. They use digital displays as the medium or platform to 

deliver high-quality text, images, videos, and animations to 

their target customers [1]-[2].  

The use of digital signage information systems has become 

more and more common in hospitals; however, they have 

mostly been used in waiting rooms and hospital halls to 

promote health education and are less commonly used in 

nursing stations. Nursing station digital signage (NSDS) 

employs information technology to make work more 

convenient for nursing station personnel. However, not only 

related technical issues have to be resolved when implementing 

NSDS, but users’ acceptance levels must be considered [3]-[5].  

The technology acceptance model (TAM) introduced by 

Davis [6] can effectively explain acceptance levels among 

users of new information technology. Previous studies have 

indicated that acceptance levels of new technology among 

users are related to their usage experiences with the technology 

in question [4]-[5].  

Therefore, improving the usability, timeliness, and accuracy 

of the operating systems in nursing stations is crucial to elevate 

nursing personnel operation quality and make these systems 

 
Yen Hsu is with the Department of Industrial Design, Tatung University, 

Taipei, Taiwan. R.O.C.  

Lu-Chen Zhou is with the Department of Industrial Design, Ming-chi 

University, Taipei, Taiwan. R.O.C.   

convenient for them to use. With the service science concept 

now garnering more and more attention, this study investigated 

the methods to integrate knowledge from various fields, used 

innovative knowledge to develop the service systems, and 

adopted value co-creation methods to achieve service 

innovation and co-creation designs [7]-[13].     

II.  METHODS 

A. Developing the UCD Model 

User-oriented designs and situation-based design methods 

have been used worldwide for many years. As the literature has 

indicated, user-oriented design methods can not only help 

designers resolve perceptual differences between themselves 

and users when design challenges arise, they can also be used in 

the product development process [14]-[16]. Related studies 

have shown that the product development process should be 

user-oriented, especially at the initial stage involving product 

concept development. User behavior should also be studied and 

used as a reference when designing products for future use 

[17].  

Therefore, this study referred to the previous literature as 

well to the views proposed by Edvardsson et al. [18] and DIN 

[19] to develop an initial model that combined co-creation 

designs with user-oriented concepts. To determine the study 

targets, the scope of the study, and the relationship between 

each variable dimension, we used focus group interviews 

(FGIs) (Fig. 1) to collect expert opinions. By compiling the 

recommendations made by the experts [20]-[22], we developed 

and modified the UCD model, provided expert opinions for the 

NSDS co-creation design, and developed the TAM-based 

questionnaire.  

In addition to our researchers, we invited a total of seven 

experts to participate in our study; they consisted of three 

nursing personnel from medical institutions, an interactive 

designer, a multimedia designer, a senior supervisor in a design 

company, and a director of a product design company. We 

conducted three rounds of FGI and discussions, and 

successfully collected the required information.  

Subsequently, we defined the revised UCD model 

procedure. We also developed new co-creation dimensions (as 

shown in Fig. 2), which were definition, needs, development, 

and execution. The 12-steps of the UCD model procedure 
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were: identify, SET (social, economics, and technology), 

synthesis, insights, opportunity, ideation, prototyping, 

formative, refinement, proposition, piloting, and implement.              

 

 
 

Fig. 1 Focus group interviews     

 

 

 
Fig. 2 UCD model implementation and procedure for each 

development stage     

 

The NSDS design process lasted approximately six months 

and followed the 12-step UCD model. For the first part of the 

experiment, we observed the current situations of the hospital 

nursing stations and held interviews. Next, results obtained 

from the observations and interviews were brought up in the 

FGI and discussed. After the discussion, we proposed our 

NSDS service. Following approximately a dozen meetings, we 

wrote the program and designed the user interface graphics. 

Observations of the program usage at the nursing stations are 

shown in Fig. 3.  

 

 
Fig. 3 Observation of program usage at the nursing stations  

 

The NSDS system planning process was divided into three 

levels, which enabled each level’s required information to be 

connected to the hospital’s self-owned NIS. The interface 

function levels are listed in Table I and described as follows: (a) 

the first level comprised commonly used information, which 

included patients’ beds and contacts, hospital announcement, 

outpatient information, medical equipment information, 

hospital bed reservation, date, and time; (b) the second level 

consisted of higher-level information such as basic patient 

information, patient status, checkout information, attending 

physician, hospital extension numbers, commonly used 

information, full versions of hospital announcements, query, 

borrowing, record, and bed distribution reminders, and 

responses to hospital bed reservation; and (c) the third level 

was integrated with the hospital’s NIS to display related 

information.  

 
TABLE I 

USER INTERFACE FUNCTIONS, LISTED BY LEVEL   

First level Second level Third level 

Patients’ beds Basic patient information Detail information 

Patient status Detail information 

Checkout information Demand Note 

Contacts Attending physician Relational table 

Hospital extension numbers Keyword & Division 

Commonly used information Detail information 

Hospital announcement Full versions of hospital 

announcements 

Notice Information 

Outpatient information Query Query results 

Medical equipment 

information 

Borrowing System records 

Record System records 

Hospital bed reservation Bed distribution reminders System Information 

Responses to hospital bed 

reservation 

System records 

Date  System Information 

Time  System Information 

   

 

B. Evaluation of the Nursing Station Digital Signage 

Information System   

We used the questionnaires to assess the NSDS service 

performance and referenced the TAM [6] and FGIs to evaluate 

the questionnaires. Because of the growing popularity of 

interactive installations on digital panels, the participants may 

have had previous experience operating interactive information 

interfaces. Therefore, we separated the participants into those 

who had previous experience using interactive information 

interfaces and those who did not, and analysed the differences 

in their acceptance of NSDS. Participants who had previous 

experience were selected as the experimental group, and those 

who did not were selected as the control group. The two groups 

were then asked to complete the questionnaires. The 

questionnaire content was divided into two sections comprising 

“demographic information” and “structural issues.” The 

demographic information section contained the participants’ 

age, sex, education level, job title, and years of service; the 

structural issues section contained a “service enjoyment” scale 

and a “system acceptance level” scale. Prior to developing the 

questionnaires, we used the FGIs to collect expert opinions and 

tested their validity using the content validity test to ensure the 

completeness and reliability of the questionnaires. Next, we 

performed a pretest by asking 10 nursing personnel to complete 

the draft questionnaires, where we found several questions with 

unclear meaning. After correcting these questionnaire items, 

the interviewers disseminated the formal questionnaires. A 

total of 100 questionnaires were distributed, and 86 valid 
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questionnaires were returned (14 questionnaires that were 

incomplete due to lack of time were considered invalid and 

removed). The aforementioned scales are described as follows: 

(a) Service enjoyment scale: the participants were asked to 

assess their service enjoyment based on their subjective 

feelings. The assessments were made using a 5-point Likert 

scale, and scores ranged from 1 (strongly disagree) to 5 

(strongly agree). A high score signified a high acceptance level 

of the NSDS service. The scale exhibited an internal 

consistency value (Cronbach’s α) of 0.912, indicating high 

internal consistency. The questions were asked using adjectives 

that described pleasure and served to show the participants’ 

overall feeling towards NSDS. These adjectives included those 

that described a sense of trust, a sense of confidence, a sense of 

excitement, a sense of satisfaction, a sense of convenience, and 

a sense of familiarity. 

(b) System acceptance scale: the scale contained five 

assessment dimensions and a total of 30 questions. The 

participants’ system acceptance was measured using a 5-point 

Likert scale, and the questions pertained to the participants’ 

perceived ease of use, perceived usefulness, attitude towards 

use, behavioural intention of use, and actual system usage. For 

example, concerning perceived ease of use, participants were 

asked to agree or disagree with the statement, “I feel that the 

NSDS screen configuration is easy to use”; regarding perceived 

usefulness, participants were asked to agree or disagree with 

the statement, “I believe that NSDS can be used to enhance the 

overall service”; in terms of attitude towards use, participants 

were asked to agree or disagree with the statement, “I am 

satisfied with the NSDS design”; concerning behavioural 

intention of use, participants were asked to agree or disagree 

with the statement, “I am looking forward to the using and 

accepting NSDS service in the future”; regarding actual system 

usage, participants were asked to agree or disagree with the 

statement, “I will use the NSDS service on a regular basis.” The 

system acceptance scale exhibited an internal consistency value 

of 0.890, showing high internal consistency and suitability for 

statistical tests. 

III. RESULTS    

We used Microsoft Excel to input and organise the data 

collected from the questionnaires and employed SPSS software 

to perform descriptive statistics to analyse the participant data. 

Concerning statistical inference, we used ANOVA to compare 

the subjective feelings of the participants in the experimental 

and control groups (where the former group had experience 

using digital signage and the latter group did not) and the 

differences in their responses to the TAM variables. 

(a) Subjective assessment of the NSDS service: We used 

two-way ANOVA to analyse the subjective feeling of the 

participants in the experimental and control groups (using a 

between-subjects independent variable “with/without usage 

experience” as well as a within-subject independent variable 

“with/without NSDS”). The results are shown in Table II. A 

comparison between the two groups of participants showed that 

those who had prior experience using NSDS service exhibited a 

greater sense of excitement (F = 13.45, p < .001), satisfaction 

(F = 48.37, p < .01), and convenience (F = 59.32, p < .05). 

However, concerning the sense of trust, confidence, and 

familiarity, no significant differences were observed (F = 7.64; 

5.35; 9.19, n.s.). Regarding the sense of satisfaction and 

convenience, the results revealed significant interaction 

between the two variables for both the experimental and control 

groups. 

In terms of the sense of satisfaction, the control group 

anticipated a higher sense of satisfaction with NSDS service 

than without it (4.64 vs. 3.63). This also applied to the 

experimental group, but the difference was smaller (4.20 vs. 

3.97, F = 13.45, p < .001). This signified that the control group 

had high expectations on the NSDS.  

 
TABLE II 

F TEST RESULTS OF THE PARTICIPANTS’ FEELINGS TOWARDS THE NSDS 

SERVICE    

  

Exp. 

Group 

M(sd) 

 

Con. group 

M(sd) 

F test 

Fa Fb Fa*Fb 

Trust 
Original 

3.46 (0.92) 3.76 (0.97) 

0.42 7.64 1.75 
New 

4.23 (0.87) 4.78 (1.53) 

Confidence 
Original 

4.23 (1.36) 3.97 (1.12) 

0.45 5.35 2.34 
New 

4.31 (0.89) 4.49 (1.57) 

Excitement 
Original 

3.61 (0.94) 3.97 (0.84) 

0.38 13.45*** 5.62 
New 

3.96 (1.49) 4.31 (1.07) 

Satisfaction 
Original 

3.97 (0.89) 3.63 (0.86) 

0.56 48.37** 10.46** 
New 

4.20 (1.24) 4.64 (1.25) 

Convenience 
Original 

3.34 (0.64) 3.68 (1.28) 

0.62 59.32* 13.49** 
New 

4.19 (0.82) 4.73 (0.98) 

Familiarity 
Original 

4.36 (1.43) 4.36 (1.31) 

0.25 9.19 5.58 
New 

3.86 (0.75) 4.48 (0.70) 

*p<0.05, **p<0.01, ***P<0.001; Fa: Experienced / Not experienced; Fb: Original service / New service. 

 

Concerning the sense of convenience, both the control group 

and the experimental group showed a higher score for “with 

NSDS” than “without NSDS” (control group 4.73 > 3.68; 

experimental group: 4.19 > 3.34). The difference between the 

control group’s expected convenience was greater than that of 

the experimental group (F = 59.32, p < .05), indicating that the 

participants felt that the NSDS service allowed more 

convenient operation. 

(b) Evaluating the NSDS usage experience: to further 

understand the participants’ NSDS usage experience and their 

subjective feeling towards the NSDS service, we used ANOVA 

to investigate the differences in the perceived ease of use, 

perceived usefulness, attitude towards use, and behavioural 

intention of use between the two groups of participants. The 

results are shown in Table III. We found significant differences 

between the control and experimental groups in terms of 

perceived ease of use, perceived usefulness, and behavioural 

intention of use. However, concerning attitude towards use, no 

statistically significant differences were observed. 

This indicated that the perceived ease of use of participants 

from the experimental group for NSDS service was higher than 
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that of the control group, showing their approval for the 

characteristic in question (F = 5.176, p < .05). Conversely, the 

perceived usefulness by participants from the control group 

was higher than that of the experimental group, indicating that 

this characteristic was valued by the participants (F = 4.145, p < 

.001). Regarding behavioural intention of use, participants 

from the experimental group believed that the NSDS service 

met their expectations and enhanced the service quality of the 

nursing stations (F = 2.461, p < .01).  

 
TABLE III 

F TEST RESULTS FOR THE PARTICIPANTS’ NSDS USAGE EXPERIENCE    

 
Exp. Group 

M (sd) 

Control group 

M (sd) 

F test 

F p 

Perceived Ease of Use 4.12 (1.12) 3.80 (1.03) 5.175 0.026* 

Perceived Usefulness 3.47 (1.45) 4.26 (0.94) 4.145 0.009*** 

Attitude towards Using 4.38 (1.23) 4.27 (0.85) 1.687 0.323 

Actual System Use 4.89 (1.11) 3.58 (0.98) 2.461 0.009** 

*p<0.05, **p<0.01, ***P<0.001  

 

(c) Factors influencing the users’ acceptance of NSDS: 

Table IV shows the F test results for the participants’ NSDS 

usage, which indicated that their NSDS acceptance level might 

have been different. Therefore, we analysed the factors 

contributing to the varying NSDS acceptance levels between 

the experimental and control groups. 

We used structural equation modelling (SEM) and the Lisrel 

software to analyse the goodness of fit (GFI) between the 

experimental group and the TAM, where the overall composite 

reliability was 0.79, higher than the standard value of 0.70. In 

addition, the average variance extracted (AVE) of 0.69 was 

higher than the standard value of 0.5 [23], signifying 

favourable model internal consistency. 

We performed calculations using the maximum likelihood 

method. The results were as follows: x2/df (the ratio of chi 

square over the degrees of freedom) = 1.257; GFI = 0.964; 

adjusted goodness of fit index (AGFI) = 0.949; comparative fit 

index (CFI) = 0.958; incremental fit index (IFI) = 0.989; and 

the root mean square error of approximation (RMSEA) = 

0.042. These results were then compared with the reference 

assessment indicators (where x2/df was less than the standard of 

2.0; GFI, AGFI, CFI, and IFI were greater than the standard of 

0.90; and RMSEA was less than the standard of 0.05) 

[24]-[26], exhibiting favourable GFI. 

The TAM for the experimental group consisted of latent 

independent variables and latent dependent variables. The 

effects between the latent variables included the direct effect, 

indirect effect, and total effect. Table IV shows that perceived 

ease of use had a direct effect on perceived usefulness (β = 

0.638, p < .01), attitude towards use, and behavioural intention 

of use, and the direct effects were significant. Among the direct 

effects, perceived ease of use exhibited the greatest effect on 

perceived usefulness, at 0.638 (β = 0.638, p < .01), showing a 

high correlation. Perceived ease of use of NSDS had a direct 

effect on attitude towards use (β = 0.359, p < .05) and 

behavioural intention of use (β = 0.339, p < 0.01); perceived 

usefulness had a direct effect on attitude towards use (β = 

0.365, p < .01) and behavioural intention of use (β = 0.521, p < 

0.01); and attitude towards use had a direct effect on 

behavioural intention of use (β = 0.473, p < .05). 

Concerning total effect, perceived ease of use had a total 

effect on perceived usefulness (at 0.638, t = 2.39, p < .01, 

achieving significant level), attitude towards use (at 0.586, t = 

4.21, p < .01), and behavioural intention of use (at 0.449, t = 

4.74, p < .05, achieving significant level). Perceived usefulness 

had a total effect on attitude towards use (at 0.365, t = 3.61, p < 

.001) and behavioural intention of use (at 0.694, t = 5.09, p < 

.01, achieving significant level). Attitude towards use had a 

total effect on behavioural intention of use (at 0.473, t = 5.04, p 

< .05, achieving significant level). 

Among the total effects, perceived usefulness had the 

greatest total effect on behavioural intention of use (at 0.638) 

and perceived usefulness had the least effect on attitude 

towards use (at 0.365). These results supported the TAM and 

showed the importance of perceived usefulness on behavioural 

intention of use.  

 
TABLE IV 

DIRECT EFFECT, INDIRECT EFFECT, AND TOTAL EFFECT OF VARIOUS FACTORS 

ON THE EXPERIMENTAL GROUP PARTICIPANTS’ BEHAVIORAL INTENTIONS     

 

Factor 

 

Effect 
PU AU ASU 

β t β t β t 

PEU 

 

DE 0.638 2.39** 0.359 2.54* 0.339 4.86** 

IE -- -- 0.227 2.41** 0.110 4.08** 

TE 0.638 2.39** 0.586 4.21** 0.449 4.74* 

PU 

 

DE   0.365 3.61*** 0.521 5.51** 

IE   -- -- 0.173 5.26* 

TE   0.365 3.61*** 0.694 5.09** 

AU 

DE     0.473 5.04* 

IE     -- -- 

TE     0.473 5.04* 

*p < .05, **p < .01, ***p < .001; PEU = Perceived Ease of Use, DE = Direct effect, IE = Indirect 

effect, TE = Total effect; PU = Perceived Usefulness, AU = Attitude towards Using, ASU = Actual System 

Use 

 

The control group showed an overall composite reliability 

value of 0.81 with the TAM, which exceeded the standard 

value of 0.70. Moreover, the overall AVE of 0.70 was greater 

than the standard value of 0.5, indicating favourable model 

internal consistency. We performed calculations using the 

maximum likelihood method and obtained the following 

results: x2/df = 1.142, GFI = 0.961, AGFI = 0.957, CFI = 0.943, 

IFI = 0.921, and RMSEA = 0.039, showing favourable overall 

model GFI. 

Table V shows a direct effect between some of the variables 

in the control group. Among the direct effects of the NSDS 

service, attitude towards use had the greatest effect on 

behavioural intention of use (at 0.302, β = 0.302, p < .01), 

demonstrating a high correlation. 

Perceived ease of use exhibited a direct effect on attitude 

towards use (β = 0.217, p < .01), while perceived usefulness 

had a direct effect on attitude towards use (β = 0.275, p < .05) 

and behavioural intent of use (β = 0.201, p < .05). Attitude 

towards use had a positive effect on behavioural intention of 
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use (β = 0.302, p < 0.01). However, perceived ease of use failed 

to show a significant effect on perceived usefulness (r = 0.325, 

n.s.), and perceived ease of use failed to show a significant 

effect on behavioural intention of use (r = 0.106, n.s.). 

Perceived ease of use had a total effect on attitude towards 

use (at 0.306, t = 2.58, p < .001, achieving significant level). 

Perceived usefulness had a total effect on attitude towards use 

(at 0.275, t = 2.87, p < .05) and behavioural intention of use (at 

0.284, t = 4.05, p < .05, achieving significant level). Attitude 

towards use had a total effect on behavioural intention of use (at 

0.302, t = 3.36, p < .01, achieving significant level). Among the 

total effects, attitude towards use had the greatest effect on 

behavioural intention of use (at 0.306, t = 2.58, p < .01) and 

perceived usefulness had the least effect on behavioural 

intention of use (at 0.133). These results supported the TAM 

and showed the importance of attitude towards use on 

behavioural intention of use.   

 
TABLE V 

DIRECT EFFECT, INDIRECT EFFECT, AND TOTAL EFFECT OF VARIOUS FACTORS 

ON THE EXPERIMENTAL GROUP PARTICIPANTS’ BEHAVIORAL INTENTIONS     

 

Factor 

 

Effect 
PU AU ASU 

β t β t β t 

PEU 

 

DE 0.325 2.25 0.217 2.81** 0.106 2.54 

IE -- -- 0.089 2.73* 0.027 5.48 

TE 0.325 2.25 0.306 2.58** 0.133 4.21 

PU 

 

DE   0.275 2.87* 0.201 3.85* 

IE   -- -- 0.083 4.29* 

TE   0.275 2.87* 0.284 4.05* 

AU 

DE     0.302 3.36** 

IE     -- -- 

TE     0.302 3.36** 

*p < .05, **p < .01, ***p < .001; PEU = Perceived Ease of Use, DE = Direct effect, IE = Indirect 

effect, TE = Total effect; PU = Perceived Usefulness, AU = Attitude towards Using, ASU = Actual System 

Use. 

 

A comparison of the β coefficient between the experimental 

and control groups showed that the β coefficients for the 

experimental group were all greater than the control group, 

indicating that the experimental group exhibited a stronger 

explanatory power. Based on the comparison, we inferred that 

the experimental group had a positive perception of the ease of 

use of the NSDS service, which significantly affected their 

perceived usefulness of the NSDS; the effect was also greater 

than that of the control group.  

These results indicated that overall, the experimental group 

participants’ acceptance of the NSDS service satisfied the 

TAM; for the control group, aside from perceived ease of use 

and perceived usefulness, the results were consistent with the 

TAM, showing that the attitude demonstrated by the 

participants when using the NSDS was in line with the TAM. 

This verified that the UCD model developed by this study could 

be used for service innovation. 

We used SEM analysis to compare the direct effect, indirect 

effect, and total effect of various factors on behavioural 

intention of use between the experimental and control groups. 

We found that the effects of perceived ease of use, perceived 

usefulness, and attitude towards use on behavioural intention of 

use were higher for the experimental group than the control 

group. We found that the effects of perceived usefulness and 

attitude towards use were crucial factors influencing the 

behavioural intention of use for both the experimental group 

and control groups.  

This showed that participants who had had an experience 

operating interactive digital signage exhibited a higher NSDS 

service acceptance level than those who had not. 

IV. CONCLUSION 

In this study, we first analysed the developmental methods 

and procedure for service innovation. Next, we held FGIs that 

combined co-creation designs with user-oriented concepts to 

develop a UCD suitable for medical institutions. To develop the 

UCD model, we developed new co-creation dimensions, which 

were definition, needs, development, and execution. The 12 

steps of the UCD model procedure were: identify, SET (social, 

economics, and technology), synthesis, insights, opportunity, 

ideation, prototyping, formative, refinement, proposition, 

piloting, and implement. 

Next, we used the UCD model to design and build the NSDS 

interface for the nursing stations of a hospital. The NSDS 

system planning process was divided into three levels, which 

enabled each level’s required information to be connected to 

the hospital’s self-owned NIS. The NSDS service provided 

nursing personnel with complete digital information and 

allowed them to provide patients with more complete services. 

We used the TAM to analyse the differences in the 

acceptance of the NSDS service between users who had prior 

experience using digital signage systems and those who did 

not. A comparison between the two groups of participants 

showed that those with prior experience exhibited a stronger 

sense of excitement, satisfaction, and convenience. Regarding 

the sense of satisfaction and sense of convenience, the results 

showed a significant interaction between the two variables for 

both the experimental and control groups. In terms of the sense 

of satisfaction, the control group anticipated a higher sense of 

satisfaction with NSDS service.  

The experimental group also showed a higher sense of 

satisfaction when anticipating the use of the NSDS service, but 

the difference was smaller. This signified that the control group 

had high expectations on the NSDS service. Concerning sense 

of convenience, both the control group and the experimental 

group showed a higher score for “with NSDS” than “without 

NSDS.” The control group’s expected convenience was greater 

than that of the experimental group, indicating that the 

participants felt that the NSDS allowed more convenient 

operation. 

Concerning the user assessment of the NSDS service, we 

found significant differences between the control and 

experimental groups in terms of perceived ease of use, 

perceived usefulness, and behavioural intention of use. 

Experimental group participants perceived the NSDS service as 

easy to use, signifying their approval of the NSDS service in 

this regard. In addition, regarding perceived usefulness, the 
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control group participants perceived the NSDS service as 

useful, indicating that usefulness was valued by the 

participants.  

Regarding behavioural intention of use, participants from the 

experimental group believed that the NSDS service met their 

expectation and that that it was able to enhance the service 

quality of the nursing stations. 

A comparison of the β coefficient between the experimental 

and control groups showed that the β coefficients of the 

experimental group were all greater than those of the control 

group, indicating that the experimental group exhibited a 

stronger explanatory power. Based on the β coefficient 

comparison, we inferred that the experimental group exhibited 

a positive perception concerning the ease of use of the NSDS 

service, which significantly affected their perceived usefulness 

of the NSDS; the effect was also greater than that of the control 

group.  

These results indicated that overall, the experimental group 

participants’ acceptance of the NSDS service satisfied the 

TAM; for the control group, aside from perceived ease of use 

and perceived usefulness, the results were consistent with the 

TAM, showing that the attitude demonstrated by the 

participants when using the NSDS service was in line with the 

TAM. This verified that the UCD model developed by this 

study could be used for service innovation. 

Hospital nursing personnel are responsible for a myriad of 

tasks; not only do they have to provide high quality patient 

care, but they are also responsible for miscellaneous duties such 

as performing routine administrative work and undergoing job 

training. Therefore, information equipment used by ward 

nursing station personnel who comes into direct contact with 

patients must be able to satisfy the needs of the nursing 

personnel. As verified by the TAM, the UCD model developed 

by this study could be used for service innovation and 

co-creation design. The study results can be used as a reference 

by medical institutions when developing, using, and evaluating 

service technology systems.     
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