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        Abstract


        Background


        The Covid-19 pandemic showed especially the importance of nursing students' education with digital literacy. The aim of this research work was to study the effect of individual innovativeness and digital literacy on the adoption of mobile/web application in nursing care plan developed for nursing students as a result of nursing care plan standardization process and expansion of its usage.


        Methods


        The study consists of 200 students in clinical trainings. Data were collected using individual innovation scale, digital literacy scale and Likert type questionnaire. The data were evaluated SPSS 21.0 package and path analysis by creating separate models on AMOS 21.0 package.


        Results


        Students "individual innovation" level increases significantly do their digital literacy level. Improvement in digital literacy makes it possible for students to assess the mobile/web application as easier and more comprehensible. The increase in digital literacy through the effect of individual innovation bears positive effect on the assessment that students find it more advantageous to prepare their nursing care plans through mobile/web application.


        Conclusion


        Develop their individual innovation and direct them to work with mobile technologies in both clinical setting and throughout their nursing education, improving the level of nursing students' digital literacy plays a very important role.


        Keywords


        Nursing care plan, Nursing process, Nursing communication and informatics, Mobile application, Automation system


        Introduction


        The development in information technologies (ITs), widespread use of mobile devices has considerably influenced nursing applications and also made it possible to reach clinical decisions [1]. In addition, the mobile technology integrated into the clinical routine has significantly improved the communication process, removed unnecessary documentation in the related process and finally increased patient quality in the long term.


        Although mobile technologies have been recently introduced to nursing education programs, they have been exploited more and more as they facilitate recalling numerous variables of human health and supporting information management and clinical trainings [2].


        International Council of Nurses state that parallel to technological developments, nursing profession is to innovate itself. The Council underlined that nurses are supposed to take the responsibility of a more qualified and cost-efficient nursing care [3]. They need to be innovative and initiate innovation. Following the emphasis put by the Council, individual innovativeness (II) has become a term to be described as a new approach, work style and technological assistance through which new ideas and individual acceptance are appreciated [4]. It is stated that although innovative practices in nursing have contributed a lot to individuals and public health development, they still do not appear to be recognized enough by nurses. As a solution, activities related to the development of digital literacy (DL) need to be promoted so that individuals starting from their early school years can develop appropriate awareness and attitudes to define access and appropriate use of digital sources. Developing digital literacy in nursing education supports the evidence-based on applications by providing access to the use of knowledge and information [5]. It is often emphasized in the literature that studies towards providing easier access to mobile devices by students, promoting their level digital literacy and individual innovation and collaboration with mobile technologies in both clinical settings and nursing education need to be conducted.


        Objectives


        The study aims at researching the effect of individual innovation level and digital literacy level on the adoption of the nursing care plan mobile/web (MW) application developed for nursing students as a result of nursing care plan standardization process and expansion of its usage.


        Material/Subjects/Patients and Methods


        Design


        This study is a descriptive, cross-sectional type study.


        Sample


        The universe of the research is made up of a total of 200 students that participate in the clinical training practice in a university hospital. The minimum number of participants required for the study was determined as 197 using power analysis software G-power 3.9.1 (n = 197, α = 0.05, 1-β = 0.80).


        Data Collection


        Step 1


        A format of nursing care plan for students was developed and evaluated by experts and necessary revisions/corrections were made. The algorithm of the nursing care plan automation system was designed by student trainers in an excel format, later converted into a web application. The web application was piloted by ten students and based on the feedback from the piloting, the algorithm of the nursing care plan automation system was revised. Nursing care plan automation system is based on Php server-side scripting language with MySQL database and HTML5 tags. Tablet and MW conformity of the system was given priority. The homepage of the nursing care plan automation system includes informative content, which also enables member students to choose their supervisors and log in. After the nursing care plan automation system was completed by the hired software company, the software was ready to be used in clinical training by students in the following semester (Figure 1).


        
          [image: ] Figure 1: Mobile/web interface of the nursing care plan. View Figure 1

        


        Step 2


        The data of the study were collected by a Likert-type questionnaire developed by the researchers of the study to assess the use of MW application by student nurses. In addition to this, the scales of Individual Innovativeness and Digital Literacy were also used.


        a. Assessment questionnaire for the use of mobile/web based nursing care plan


        Students were given a Likert-type questionnaire with ten categories including the following headings: Difficulty, Complexity, User Friendliness, Time Management, Communication with the Supervisor, Submission to the Supervisor, Getting Assistance and Support, Visuality and Design, Comprehensibility, User Conformity. Students evaluated the nursing care plan, which they filled in, according to the difficulty level on a 1-5 scale where 5 was named "the most difficult" and 1 "very easy".


        b. Individual innovativeness scale


        The original form of "Individual Innovativeness (II) Scales" was developed by Hurt, et al., to determine health professionals' level of innovativeness [6]. The scale consisting of 20 statements, was adopted into Turkish with validity and reliability by Kiliçer and Odabaşi (2010). The α reliability coefficient of the original scale answered on five scores Likert form was found 0.89. The Cronbach α coefficient of the scale adopted to Turkish is 0.82. The scale is assessed on a single dimension over all items, not on their sub-dimensions. 12 of the items of the scale are positive (items 1, 2, 3, 5, 8, 9, 11, 12, 14, 16, 18.and 19), 8 negatives (items 4, 6, 7, 10, 13, 15, 17 and 20). Individual Innovation score is calculated by adding 42 scores to the score obtained by subtracting total scores from positive items from the total from negative items. The highest score obtained from the scale is 94; the lowest is 14 [7].


        According to the scores calculated over the scale, individuals are classified according to their state of innovativeness. In this respect, if the calculated score is over 80, the individual is assessed as "Innovators", 69-80 "Early Adopters", 57-68 "Early Majority", 46-56 "Late Majority", below 46 "Laggards" [7].


        According to the reliability analysis results obtained from the answers given by the participants in our study, the Cronbach Alpha reliability coefficient α = 0.868 was calculated for the Individual Innovation scale.


        c. The digital literacy scale (DLS)


        The digital literacy scale [8] includes 17 items and 4 factors (attitude, technical, cognitive and social). The original form of the scale was translated into Turkish language. The scale which does not have reverse items, is a Likert scale (five-point) ranging from "Strongly Agree (5)" to "Strongly Disagree (1)" [9].


        According to the reliability analysis results obtained from the answers given by the participants in our study, the Cronbach Alpha reliability coefficient α = 0.894 was calculated for the digital literacy scale.


        Data Analysis


        The analysis of the data was performed using SPSS 22.0 through Kolmogorov-Smirnov test for univariate normality test. Spearman correlation analysis was used to find relations among variables after determining that no normality assumptions were to be taken into consideration.


        A path analysis was performed on AMOS 21.0 by using separate models for the variables listed as the categories of the mobile/web application of the nursing care plan under the headings of 'difficulty', 'complexity', 'user friendliness', 'time management', 'communication with the supervisor', 'submission to the supervisor', 'getting assistance and support', 'visuality and design', 'comprehensibility' and 'user conformity'. Obtained data were assessed at 5% significance level and 95% confidence level.


        Ethical Considerations


        Official permission was obtained from the Surgical Chair of Health Research and Training Hospital of Trakya University on 17.11.2017 (no: 79056779-903.99). After the aim of the research was disclosed, students were asked to give their written informed consent.


        Results


        Of the participants, 69.5% were female, 30.5% were male, 39% were in the first class, and 97.5% were between 18-24 (Table 1).


        
          Table 1: Students identifying characteristics. View Table 1

        


        According to the Relationship Matrix (Table 1), there is both negative and positive relationship between individual innovation and digital literacy and the assessment categories of the MW application (Spearman correlation) (Table 2).


        
          Table 2: Correlations among variables. View Table 2

        


        While there is a positive and strong relationship (r = 0.72; p < 0.01) between "difficulty" and "complexity" variables of the MW application, there is a positive and weak relationship (r = 0.26; p < 0.01) for "time management". There is a negative and weak relationship for individual innovation score (r = -0.17; p < 0.05).


        There is a negative and weak relationship (r = -0.21; p < 0.01) between "complexity" and "comprehensibility" variables of the MW application and "digital literacy" (r = -0.17; p < 0.05).


        There are positive but not very strong relationships between "user friendliness" and "time management" (r = 0.33; p < 0.0), "communication with the supervisor" (r = 0.56; p < 0.01), "submission to the supervisor" (r = 0.39; p < 0.01), "getting assistance and support" (r = 0.46; p < 0.01), "visuality and support" (r = 0.46; p < 0.01), "comprehensibility" (r = 0.33; p < 0.01), "user friendliness" (r = 0.53; p < 0.01).


        There are positive relationships between "time management" and "communication with the supervisor" (r = 0.44; p < 0.01), "submission to the supervisor" (r = 0.56; p < 0.01), "getting assistance and support" (r = 0.42; p < 0.01), "visuality and design" (r = 0.40; p < 0.01), "comprehensibility" (r = 0.33; p < 0.01), "user conformity" (r = 0.53; p < 0.01) and "individual innovation score" (r = 0.21; p < 0.01).


        There are positive and strong relationships between "communication with the supervisor" and "submission to the supervisor" (r = 0.58; p < 0.01), "getting assistance and support" (r = 0.64; p < 0.01), "visuality and design" (r = 0.45; p < 0.01), "comprehensibility" (r = 0.53; p < 0.01) and "user conformity" (r = 0.50; p < 0.01).


        There are positive and meaningful relationships between "submission to the supervisor" and "getting assistance and support" (r = 0.49; p < 0.01), "visuality and design" (r = 0.47; p < 0.01), "comprehensibility" (r = 0.49; p < 0.01) and "user friendliness" (r = 0.56; p < 0.01).


        There are positive and moderate relationships between "getting assistance and support" and "visuality and design" (r = 0.61; p < 0.01), "comprehensibility" (r = 0.58; p < 0.01), "user conformity" (r = 0.56; p < 0.01). However, there is a positive and weak relationship for "digital literacy" (r = 0.19; p < 0.05).


        There are positive and very strong relationships between "visuality and design" and "comprehensibility" (r = 0.64; p < 0.01) and "user conformity" (r = 0.67; p < 0.01. On the other hand, there are positive and weak relationships between "individual innovation score" of "visuality and design" category (r = 0.24; p < 0.01) and "digital literacy" (r = 0.22; p < 0.01).


        There is a positive and strong relationship between "comprehensibility" and "user conformity" (r = 0.70; p < 0.01), but there is a positive and weak relationship between "individual innovation score" (r = 0.24; p < 0.01) and "digital literacy" (r = 0.22; p < 0.01).


        There are positive but weak relationships between "user conformity" and "individual innovation score" (r = 0.15; p < 0.05) and "digital literacy" (r = 0.17; p < 0.05). On the other hand, there is a positive and weak relationship between "individual innovation score" and "digital literacy" (r = 0.34; p < 0.01).


        It can be stated that the higher "individual innovation score" is, the less the perception of "difficulty" in the assessment of the MW application. Similarly, it is understood that students with strong digital literacy perceive the MW application as being less complicated. Students who think the application is difficult to use also think that it is considerably complicated.


        Students who regard the MW application as user friendly also report positive perceptions about the categories of "time management", "communication with the supervisor", "submission to the supervisor", "getting assistance and support", "visuality and design", "comprehensibility" and "user conformity".


        Concepts in the theoretical model are described as structures, latent variables, or factors that are considered to exist in social sciences due to their unmeasurable structures theoretically but have no measurement units and can be measured through some signifiers. Jöreskog and Sörbom stated that structural equation modelling emphasizes facts in studies to examine uncertain cause-effect relationships and various causality effects [10]. Werner and Schermelleh-Engel developed the structural model that consists of the links among latent variables and the measurement model, which is considered to be linked to the variables observed by latent variables. These models help better understand the structural relationships within the theory [11].


        About the relationships among variables, models constructed according to the aim of the study were evaluated through structural equation modelling and path analysis.


        Through using structural equation modelling [10,11] this study primarily examined the relationships among variables, after that, it analyzed the interaction among variables.


        The theoretical model, which was constructed with the aim of the study and were evaluated through structural equation modeling and path analysis can be seen in Figure 1. Results in Table 3 were reached by testing 10 models that were separately constructed for assessment categories related to the MW application (Figure 2).


        
          [image: ] Figure 2: Conceptual model. View Figure 2

        

        

        
          Table 3: Path analysis results. View Table 3

        


        Among ten different models, the path between "digital literacy" and assessment categories was found insignificant for models related to the categories of "Communication with the Supervisor" (CR = 0.829, p > 0.05), "Submission to the Supervisor" (CR = 1.056, p > 0.05) and "User Friendliness" (CR = 1.914, p > 0.5) (Table 3).


        The causality relationship between individual innovation score, digital literacy and "Comprehensibility" of the MW application is stated in the first model analyzed through structural equation model. According to standardized regression coefficients, it is seen that path coefficients between individual innovation score and digital literacy (β = 0.434, p < 0.05) and "digital literacy" and "Comprehensibility" (β = 0.283, p < 0.05) are meaningful. Harmony goodness values (HGV) show that the model is in good conformity and confirms structural equation (χ2/df = 1.376, RMSEA = 0.047, CFI = 0.981, GFI = 0.944). According to the analysis results, as the level of individual innovation increases positively, so does students' level of digital literacy and they find MW application more comprehensible.


        The second model is concerned with "Complexity". Path coefficients between individual innovation score and "digital literacy" (β = 0.428, p < 0.05) and "digital literacy" and "Comprehensibility" (β = -0.205, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.321, RMSEA = 0.044, CFI = 0.984, GFI = 0.948). As the level of individual innovation score increases positively, so does the level of students' digital literacy and they find MW application less complex.


        In the third model regarding the "User Conformity" it is observed that path coefficients between individual innovation and "digital literacy" (β = 0.430, p < 0.05) and "digital literacy" and "User Conformity" (β = 0.252, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.435, RMSEA = 0.051, CFI = 0.979, GFI = 0.943). As the level of individual innovation score increases positively, so does the level of students' digital literacy and they find MW application less complex in terms of "User Conformity".


        In the fourth model for the "Visuality and Design" it is seen that path coefficients between individual innovation score and "digital literacy" (β = 0.433, p < 0.05) and "digital literacy" and "User Conformity" (β = 0.346, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.264, RMSEA = 0.040, CFI = 0.987, GFI = 0.950). As the level of individual innovation increases positively, so does the level of students' digital literacy and they find MW application positive in terms of "Visuality and Design".


        In the fifth model covering the "Getting Assistance and Support" category, path coefficients between individual innovation score and "digital literacy" (β = 0.430, p < 0.05) and "digital literacy" and "Getting Assistance and Support" (β = 0.242, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.264, RMSEA = 0.040, CFI = 0.987, GFI = 0.950). As the level of individual innovation score increases positively, so does the level of students' digital literacy and they find MW application positive in terms of "Getting Assistance and Support".


        In the sixth model including the "Time Management", path coefficients between individual innovation score and "digital literacy" (β = 0.433, p < 0.05) and "digital literacy" and "User Conformity" (β = 0.176, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.507, RMSEA = 0.055, CFI = 0.975, GFI = 0.938). As the level of individual innovation score increases positively, so does the level of students' digital literacy and they find MW application positive in terms of "Time Management".


        In the seventh model, the causality relationship between individual innovation score and "digital literacy" and the "Difficulty" category of the MW application is discussed. Path coefficients between individual innovation score and "digital literacy" (β = 0.429, p < 0.05) and "digital literacy" and "User Conformity" (β = -0.176, p < 0.05) are meaningful. HGV display that the model is in good conformity and confirms structural equation (χ2/df = 1.300, RMSEA = 0.042, CFI = 0.985, GFI = 0.949). As the level of individual innovation score increases positively, so does the level of students' digital literacy and their perception of the MW application in terms of "Difficulty" Students' was found low.


        Statistical significance between the Digital Literacy scale and students' age, gender and class variables were found in the gender variable (p < 0.05). Accordingly, male students' level of Digital Literacy was higher than female students (x̄ = 38.73 ± 7.93). Although there is no statistically significant difference, the Digital Literacy level of 4th-grade students were found to be higher compared to 2nd and 3rd-grade students, and the Digital Literacy level of the students in the 20-24 age group was found to be higher than the students in the 18-20 age group.


        No statistical significance was found between the individual innovativeness scale and the variables of students' age, gender, class (p > 0.05). In the analysis, it is seen that in line with the answers given by the students, they are in the "Early Majority" class with the general scale point average (x̄ = 62.17 ± 9.09). This detected situation did not change in terms of age, gender and class variables. Male students compared to female students, 4th-grade students compared to 2nd and 3rd-year students, 18-20 age group students compared to 20-24 age group students in terms of individual innovativeness were found to be more "Early Majority" (Table 4).


        
          Table 4: Comparison of students' socio-demographic characteristics and scale score averages. View Table 4

        


        Discussion


        It is observed that as students' individual innovation level increases, their digital literacy level considerably increases, too. Improvement in digital literacy helps students to evaluate the MW application as being easier and less complicated.


        It was reported that learning leans towards mobile settings where individuals' demands and needs are foregrounded with more sociable and synchronous settings [12-14]. In a study on environmental education, students learning performances through different methods and concluded that use of tablets, PDAs, PCs and smartphones increased learning performance [15]. The fact there is no common language and terminology in the nursing profession, that the subjects of computer and ITs are ranked inadequately in the curriculum, that there are different levels of nursing education and nurses with different levels of qualifications are given the same roles and responsibilities lead to a faint development in the use of ITs in society [16,17]. In a study, it is stated that 65.1% of the participants believed that in the issue of nursing practices, use of technology facilitates nursing practices. If nurses are not satisfied with the software, it has a negative effect on patient safety and care. The nurses are happier with the one based on mobile technology compared to pen and paper system [18]. It was found in our study that students with higher individual innovation score and stronger digital literacy perceive MW application as being less complicated. The fact that students reporting MW application developed for nursing care plan is complicated may arise from the ground they have the constraints of the process of adapting a new method that is quite different from the conventional one and from the digital divide caused by the changing levels of digital literacy of the students coming from different cities of the country. Our study indicated that for the effect of Individual Effectiveness, it can be stated that as the level of digital literacy increases, there is a positive causality effect on students 'assessments that the MW application is found productive in terms of "Comprehensibility", "User Conformity", "Visuality and Design", "Getting Assistance and Support" and "Time Management". It is also realized that the perceptions of time management, communication with the supervisor, submission to the supervisor, getting assistance and support, visuality and design are positive. A study regarding the application of the nursing care plans through hospital information management system show that compared to pen and paper nursing care plans, nurses spent less time when they prepare it on an automated system and it was much easier for them to do so. In addition, nurses with more expertise in their field developed a more positive attitude compared to the ones with less expertise [18]. In our study, it is seen that students whose level of individual innovation and digital literacy increase positively find the MW application developed for preparing nursing care plans more advantageous in terms of time management.


        Hsu, et al. showed through mobile applications, advantage of innovation, usability, conformity, and observability are the most important factors in the acceptance and adoption process of innovation. It was also put forward that adoption of the tendency of innovativeness towards technology is one of the biggest factors in the effective use of technology [19].


        Individual characteristics (namely individual innovativeness) influence individuals' intentions of the adoption and maintenance of innovation in earlier and contextual factors (namely social effect) do so in later stages [20].


        The literature states that the use, efficiency, and level of digitalization of information and communication technologies decrease with age [21]. In our study, it was found that it increased with age. It is thought that this situation is due to the decrease in the level of evaluating the mobile/web application as difficult and complex as the average age of the student's increases. Again, while studies in the literature show that digital literacy levels are higher in men than in women in terms of gender, some studies do not differ by gender [22,23]. In this study, following the literature, the Digital Literacy levels of male students were found to be higher than female students.


        While studies in the literature found a significant difference between students' individual innovativeness characteristics and gender [24], some studies did not find any difference in terms of gender [25]. Consistent with the literature, we found no significant difference in gender in this study, but similar findings were found between age and class variables. It is thought that the student's individual characteristics may cause this situation.


        Conclusion


        It can be concluded that nurse students found that MW application was more advantageous in transferring their theoretical knowledge into their clinical practices and more contributory to the science of nursing education. The increase in digital literacy through the effect of individual innovation has a positive causality effect on students' evaluations that the MW application is productive in terms of comprehensibility, user-friendliness, visuality and design, getting assistance and support and time management.


        The improvement in the level of digital literacy allows students to assess the MW application as less complicated and easier. MW applications are an indispensable part of students' lives and it is an undeniable fact that using that instrument provides numerous advantages to students by motivating them to learn through new technologies and methods. As a well-constructed nursing education will contribute a lot to the progress of the nursing profession, in addition to the traditional one, contemporary education plans that are compatible with the digital age need to be initiated immediately.


        In facilitating the adoption of new technologies, it is quite essential to take into consideration students' level of individual innovation and digital literacy. MW technologies provide many advantages in that they facilitate access to nursing care instruments that support better clinical decision-making processes and the improvement of patient records. Improving more our applied MW source developed for nursing care plans and integrating into nursing activities may provide students to acquire better educational skills for the quality of care.
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