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THE STRATEGIC INFLUENCE OF SCHOOL PRINCIPAL 

LEADERSHIP IN THE DIGITAL TRANSFORMATION OF 

SCHOOLS 

Abstract 

This paper analyzes the key factors for the successful digital transformation of schools 

through the use of Educational Digital Resources (EDRs), paying special attention to 

school principals and their leadership from a strategic pedagogical perspective. A model 

is proposed to determine which aspects of principal leadership influence EDR use, and 

factor analysis is conducted with all the items included in the model. Partial Least 

Squares Structural Equation Modeling (PLS-SEM) variance analysis is then used to 

perform a factor analysis of the resulting dimensions. The model is tested with a sample 

of 142 Spanish school principals. The results show that how useful school principals 

perceive EDRs to be is the most influential variable in the digital transformation of 

schools. Other key factors include school contextual variables, the technical support and 

service related to the EDRs, and the principal’s professional and personal profile. 

Educational policies for digital transformation should thus integrate principals into their 

core definition, considering factors such as their age or teaching and leadership 

experience. They should also consider contextual factors, such as school size and 

complexity and the school’s digital culture. School principals’ leadership can facilitate a 
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digital culture transformation, not through their authority or bureaucratic influence, but 

rather their capacity to foster an open debate that allows educational communities to see 

the integration of EDRs into pedagogical models as an opportunity to improve outcomes. 

Keywords: digital transformation of schools; educational digital resources (EDRs); 

digital leadership by principals; digital pedagogical issues 

1. INTRODUCTION  

The digital transformation of schools has been widely studied. Recent research 

has examined the influence of adaptive e-learning on learning effectiveness (Hubalovsky 

et al., 2019), how information-seeking styles influence students’ self-efficacy (Shen, 

2018), how blended digital video-based feedback environments can improve pre-service 

teachers’ feedback competence (Prilop et al., 2020), the use of e-book systems to assess 

students’ reading fluency (Lin et al., 2019), acceptance of visual programming 

environments among boys and girls in primary schools (Cheng, 2019), and online and 

face-to-face multitasking (Alghamdi et al., 2020), among other things. 

Over the last decade, information and communication technologies (ICTs) have 

enabled access to an increasing number of Educational Digital Resources (EDRs), giving 

rise to a revolutionary opportunity to transform education. The pedagogical potential of 

digital resources challenges the educational process, fostering its transformation and 

innovation (Siddiq et al., 2016). But despite the numerous studies on digital education, no 

consensus has been reached regarding the effects of digital resources on educational 

processes (Calero & Escardíbul, 2014). Most of the literature regards technology as an 

opportunity to transform education and pedagogical processes, aligning education with 
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the demands of a digital society. The shift from traditional textbooks to innovative digital 

content created with ICTs is a unique opportunity to improve students’ personal 

knowledge-creation processes (Joo et al., 2017), enhance peer cooperation and 

information sharing in the classroom (Moreno & Mayer, 2007; Nelson et al., 2011), and 

significantly increase students’ motivation and interest in the studied topic (Martín-

Laborda, 2005). 

Technological developments are driving a social transformation. In this 

transformational context, the political and economic institutions that define educational 

strategies stress the need to rethink the role of education and redefine learning processes 

at schools, seeking out new knowledge-sharing mechanisms (European Commission, 

2008, 2010; OECD, 2015; UNESCO, 2015). Spreading knowledge and making 

educational content accessible to all students are the only strategy to enable students to 

fully develop their values and abilities and, thus, ensure the progress of society as a 

whole.  

To this end, studies have been conducted from teachers’ perspective (Chen, 2019; 

Gil-Flores et al., 2017), on the use of EDRs by rural teachers (Wang et al., 2019), and on 

the use of technological school analytics methods by school leadership in decision-

making (Sergis et al., 2018). But few have focused on the influence of school principal 

leadership on digital transformation.   

In this context, one might ask where the focus should be placed to ensure that 

EDRs are successfully integrated. To what extent does the school principal’s pedagogical 

leadership matter in the integration of digital content? What factors influence teachers’ 

decisions to use digital content? The present research seeks to answer these important 
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questions by analyzing the state of the art, developing and testing a model to identify the 

current situation, and proposing possible measures to help educational leaders pursue 

digital transformation at schools more easily and adequately.  

2. THEORY 

Today’s global, digital, intercultural, and changing society poses multiple 

educational challenges (Tourón et al., 2018). School principals will play a key role in the 

educational transformation needed to meet them. They are the first movers and main 

agents promoting and managing the required digital revolution (Martín-Laborda, 2005; 

Branch et al., 2012). School principals must balance the needs, motivation, and 

expectations of teachers, students, families, and community, taking into consideration the 

education system’s requirements and the specificities of their particular school 

environment (Bush & Glover, 2003; Izquierdo-Gómez, 2016; OECD, 2016; Yukl, 2002). 

“To meet all these demands, school principals manage human and many other resources, 

communicate and interact in many different roles in many different situations, make 

decisions based on empirical data, and lead teachers to achieve the educational goals set 

for students” (MECD, 2016, p. 66). Thus, principals are responsible for integrating ICTs 

into the educational process, managing the acquisition, design, and development of 

digital content that adequately addresses students’ learning needs (INTEF, 2017). 

According to Chiappe (2016), no educational process carried out with ICTs can be 

done without EDRs. This is because EDRs give structure, meaning, and value to all 

possible communication actions or situations related to digital learning that happen in the 

school. EDRs are a very broad concept due to the heterogeneity of their educational and 
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technological characterization. EDRs can be categorized based on various criteria, such 

as product type or pricing model (Xie et al., 2018). An EDR can refer to any kind of 

material or interactive resource integrated into a legible digital format as an iconic, 

visual, audio, or audiovisual element (e.g., websites, data files, databases, e-books, digital 

images, digital video, or videogames). EDRs can be created, viewed, distributed, 

modified, and stored by teachers depending on their teaching needs. EDRs let students 

explore, develop, and transform information as part of their knowledge-construction 

process. They allow students to pursue this learning process using digital content in 

creative, appealing, and collaborative ways (Carretero et al., 2017; ONT SI, 2017). 

Moving beyond the conceptual debate over the delimitation of EDRs (Cacheiro, 2011; 

Gértrudix et al., 2007), the present study considers EDRs to refer to any type of digital 

resource with a clear educational purpose. These resources are used in teaching and 

learning processes as invaluable tools to support student learning and knowledge 

construction. To emphasize the educational purpose of EDRs, several authors (Byun et 

al., 2006; Joo et al., 2017) have stressed their pedagogical potential to streamline the 

learning process. Digital content also provides emotional support to students (e.g., 

through the use of animation and 3D visuals) and facilitates cognitive acquisition and 

encoding processes (e.g., search and browse applications).  

Today, it is necessary to accept and facilitate the transformation of the education 

system required by the emerging 21st-century knowledge society (Siddiq et al., 2016). 

Digital content integration will play a key role in this transformation process. The factors 

influencing its proper integration and use at schools must thus be analyzed. According to 

Vongkulluksn et al. (2018), EDR integration is a challenge that depends, among other 
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things, on teachers’ beliefs and technological knowledge. As the leaders responsible for 

managing the digital revolution at schools, school principals will thus play a very 

important role in this process (Leithwood & Louis, 2011; García-Garnica & Caballero, 

2015; González, 2017). Studying principals’ vision from their leadership role is critical to 

understanding and improving the educational reality. As the most informed people in the 

school, principals play a “central role” (Batanaz, 1998). They send and receive 

information about the expectations, interests, and needs of the entire educational 

community, becoming the school’s “center of gravity.”  The influence of school principal 

leadership on learning has been widely studied (Leithwood & Jantzi, 2008; Leithwood et 

al., 2010; Marks & Printy, 2003; Printy, 2008; Wahlstrom & Louis, 2008), but there is a 

lack of research analyzing the influence of school principal leadership on the 

transformative integration of EDRs. Principals may translate their own construction of 

their role into behaviors (Boies & Fiset, 2018), including EDR integration at their 

schools. The importance of studying school principals’ role in the integration of digital 

content at schools is thus clearly justified. To analyze their role specifically in the 

transformative integration of EDRs, this study developed a model based on factors 

related to the educational process, educational outcomes, and their presage factors.  

2.1. Proposed research model  

Research about the pedagogical use of ICTs at schools has increased significantly 

over the last decade, as ICT integration into the educational process has come to be 

regarded as a fundamental pillar to efficiently meet the educational needs of the 21st 

century (Area et al., 2016; Yao-Ting et al., 2016; Donnelly et al., 2011; Griffin et al., 

2012). Against this backdrop, a consensus has been reached regarding the need to gain 
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deeper knowledge of how the people responsible for integrating digital competence at 

schools experience and understand the situation that they are interactively building at 

their institutions (Area, 2005; Calero & Oriol, 2014; Gómez & Badia, 2016). Digital 

competence makes it possible to integrate technological resources into learning and 

teaching processes, improve them, and recognize their pedagogical potential for any 

school (Brush et al., 2008; Twining et al., 2015).  

As pedagogical leaders who influence other people in various positions at their 

schools, school principals play a fundamental role. Empirical studies are increasingly 

proving that leadership has a knock-on effect for both student learning and school 

improvement (Liu & Hallinger, 2018). Principals’ leadership approaches affect the 

practices of the teachers at their schools (Paletta et al., 2019). Their perceptions and ideas 

about particular school environment conditions, such as community demands or potential 

opportunities, are an excellent and valuable source of information to efficiently manage 

the technological transformation required to improve learning (Pont et al., 2008; Centro 

de Estudios de Políticas y Prácticas en Educación, 2009). Due to their knowledge and 

influence, their perceptions can be used to explain and predict the intention to use digital 

content for teaching and learning at schools (Leithwood et al., 2004). Several findings 

support this idea, explaining that the approach followed in a school’s pedagogical 

strategy is determined more by the perceptions of people involved in the educational 

process than by the school context (Baeten et al., 2010; Biggs et al., 2001; Lewis & 

Murphy, 2008; Trigwell & Prosser, 2004). Principal leadership is correlated with school 

outcomes from the perspectives of both principals and teachers (Zheng et al., 2017). 

Based on these findings, principals build their interpretation of the school reality into 
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their interaction with the perceived contextual factors, and their interpretation of that 

reality significantly influences the behaviors and practices adopted by the people who 

make up the educational community (Leithwood et al., 2004; Day et al., 2007). 

Building on the research model proposed by Dunkin and Biddle (1974), others 

have also sought to understand the complex process of learning and teaching at schools 

(Biggs, 1978, 1993, 2005; Entwistle, 2005; Prosser & Trigwell, 1997, 2010; Day et al., 

2007). One of the most commonly used models is Biggs’s 3P model (Biggs, 2005, p. 38), 

which offers a flexible framework of analysis, as it can be enriched with the addition of 

new factors and variables. Based on that model, and in light of the above considerations, 

the following model is defined to understand how school principal leadership influences 

the adoption of digital content at schools:  

Figure 1. Theoretical adapted 3P model of teaching and learning  
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Source: The authors based on Biggs (2005, p. 38). 

The proposed model is a systemic schema showing structural and organizational 

factors related to teaching and learning in relation to three dimensions, namely, the 3 Ps: 

Presage, Process, and Product. Factors included in the Presage dimension make it 

possible to forecast what the educational process will be like. When they are taken 

together with the activities occurring in the Process stage, the Product resulting from the 

process can be established. Interactions among the Presage, Process, and Product 

dimensions are multiple, can be in any direction, and can vary depending on the version 

of the model used (Biggs, 1978, 1993, 2005). 
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The Presage factors in the present model include: (a) factors that depend on the 

principal, such as his or her age and years of teaching experience; and (b) factors that 

depend on the educational context (e.g., school culture and values, digital culture, and the 

needs and interests of teachers, students, and families). The model’s Process factors are 

based on findings that have shown the influence of Presage factors on Product through 

Process (Fishbein & Ajzen, 1975; Davis, 1989; Bhattacherjee, 2001; Donnelly et al., 

2011; Ali et al., 2013). Accordingly, it proposes that principals’ perceptions (Presage 

dimension) influence the current and planned intention to use EDRs at the school 

(Product dimension). This influence of the Presage dimension on the Product dimension 

is due to the effects of Process variables such as the activities used in the learning 

process, learning approaches, or the attitudes of people involved in the educational 

process, including teachers, students, and their families. All of these Process variables 

also interact with each other (Leithwood et al., 2006).  

Based on the described theoretical framework and findings regarding the analysis 

of the educational process, the present study aims to identify the factors influencing the 

integration and intention to use EDRs at Spanish schools, focusing both on principals’ 

perceptions of contextual factors and their pedagogical leadership in the innovative 

transformation of education. As noted, EDRs will be a key resource for educational 

transformation in the emerging knowledge society. Understanding principals’ role and 

the factors influencing decisions about the integration of digital content will have 

important consequences for both education policy and school leadership practices. Based 

on the previous discussion, the following hypotheses are proposed to explore these areas: 
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- H1: Presage factors depending on the principal’s profile influence the educational 

process. 

- H2: Presage factors perceived by the principal regarding the educational context 

influence the educational process. 

- H3: Presage factors depending on the principal’s profile influence the intention to 

use EDRs. 

- H4: Presage factors perceived by the principal regarding the educational context 

influence the intention to use EDRs. 

- H5: The educational process influences the intention to use EDRs.  

The proposed conceptual model is summarized in Figure 2:  
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Figure 2. Proposed conceptual research model 

A brief description of the dimensions and factors can be found in Appendix 1.  

3. METHOD 

3.1. Design 

To test the hypotheses, a quantitative methodology was used based on quantitative 

measurements with continuous variables on an interval scale. Data were collected 

through a survey sent to school principals. The survey was structured in four blocks, on 

which the model was based: Presage factors regarding school principal leadership, 

Presage factors related to contextual factors as perceived by principals, the educational 

process, and the impact on the intention to use EDRs. 

3.2. Sample 

The final sample consisted of 142 principals from all Spanish regions. With 

regard to the sample characteristics, 62% of the respondents were men and 38% women. 

The average age was 43. A total of 92% held a bachelor’s degree and 8% a doctorate. 

The average teaching experience was 12 years, and the average school principal 

experience was 5 years. The sample design was a semi-probabilistic sampling with a 

confidence level of 95% and p = q = 0.5, with a sampling error of +/- 6.4% for the whole 

sample. 
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3.3. Instrument 

The model and questions to test the hypotheses were defined based on Biggs 

(2005, p. 38). To guarantee both theoretical and content validity (Gómez et 

al., 2013, p. 204), the survey was given to five experts in educational technologies to 

judge its structure, dimensions, and items, their fit with the research goals, precision, and 

legibility, and for any other suggestions to correct or improve it. After the expert 

assessment, a final version was obtained consisting of 27 questions grouped into four 

blocks: 

1. Presage factors regarding the principal’s school leadership: questions about the 

principal’s profile (age and , gender, academic degree,teaching experience), professional 

and leadership profiles (management experience, motivation to become a principal), and 

perceived usefulness of EDRs (external motivation to integrate and use them at schools). 

2. Presage factors related to the educational context: school identity 

(public/private/mixed, size, educational stages offered), school’s digital culture 

(collective values and beliefs regarding availability, uses, attitudes, and habits related to 

ICTs), preconceived ideas of the steering committee regarding positive and negative 

aspects of using ICTs (price, quality, service), the principal’s perception of the teachers 

(perceived pedagogical beliefs regarding EDRs), and the principal’s perception of the 

students (perceived pedagogical beliefs regarding EDRs). 
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3. Process factors related to teaching and learning: educational activity (current 

use of EDRs in teaching and learning processes at schools). 

4. Product factors related to digital content: results regarding the intention to use 

EDRs and the current approach to digital resources at the school.  

The principals were asked to indicate the extent to which they agreed or disagreed 

with each statement, using a Likert scale ranging from 1 (strongly disagree) to 7 (strongly 

agree). To test the hypotheses, the individual influence of each construct on the Process 

and Results dimensions and the influence of the Process dimension on the Results 

dimension were studied with the following analysis model: 

Figure 3: Proposed analysis model 
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3.4. Data analysis: reliability and validity  

Once the data had been tabulated factor analysis was conducted with all the items 

included in the four blocks defined in the study. Demographic variables were not 

included in the analysis. Partial Least Squares Structural Equation Modeling (PLS-SEM) 

variance analysis was then used to perform a factor analysis of those dimensions, and the 

proposed theoretical model and hypotheses were validated using SmartPLS 3.0. 

Convergent validity analyzes the degree of confidence we have that a construct is 

well measured by its indicators. It is usually assessed using the average variance 

extracted (AVE) and it shows the amount of variance a construct obtains from its 

indicators in relation to the amount of variance due to measurement error. Fornell & 

Larcker (1981) recommend that this mean variance be greater than 0.5, that is, 50% of the 

variance of the construct be due to its indicators. The reliability and validity of the scale 

of measurement were assessed with Cronbach’s alpha and the composite reliability index 

and average variance extracted (AVE). The constructs’ internal consistency was high, as 

can be seen in Table 2. The value of Cronbach’s alpha was greater than the recommended 

value of 0.7 (Nunnally & Bernstein, 1994) for all factors except “principal’s perception 

of the teachers,” “school identity,” “professional profile,” and “results.” Nevertheless, 

Cronbach’s alpha values below 0.7 can be considered acceptable, given the number of 

items used in the measuring scale (Hair et al., 1999). The composite reliability results 

were all over 0.6 (Bagozzi & Yi, 1988), and the AVE was higher than 0.5 (Fornell & 

Larcker, 1981; Hair et al., 1999). 
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The significance of the loadings was determined with the bootstrap resampling 

procedure (5,000 subsamples of the original sample size). All items were significantly 

related to each of their factors (p <0.01), and all loadings were greater than 0.7 (Hair et 

al., 1999). The details are shown in Table 1.  

TABLE1. Reliability and convergent validity of the measurement instrument 

Dimension Factor Indicator Loading t-value CA CR AVE 

Educational process 

F.1. Educational 

process as perceived by 

the principal  

Q20 0.9*** 78.0 
0.7 0.9 0.8 

Q21 0.8*** 14.5 

Principal 

F2. Perceived 

usefulness by the 

principal 

Q19.6 0.7*** 8.1 

0.9 0.9 0.6 

Q19.9 0.7*** 6.1 

Q19.11 0.8*** 9.8 

Q19.3 0.9*** 15.8 

Q19.4 0.8*** 13.6 

Q19.5 0.8*** 11.3 

Q19.12 0.8*** 13.8 

Q19.8 0.8*** 8.2 

Q19.2 0.9*** 18.3 

Q19.1 0.8*** 10.9 

Context 

F3. Principal’s 

perception of the 

teachers  

Q18.5 0.7*** 2.9 
0.5 0.8 0.6 

Q18.1 0.9*** 7.3 

Context 

F4. Principal’s 

perception of the 

students 

Q17.2 0.8*** 16.7 

0.9 0.9 0.6 

Q17.3 0.8*** 21.0 

Q17.5 0.7*** 8.5 

Q17.1 0.8*** 13.4 

Q17.4 0.8*** 16.4 

Context 
F5. Quality perceived 

by the principal 

Q16.6 0.8*** 7.9 

0.7 0.9 0.7 Q16.5 0.9*** 14.1 

Q16.4 0.7*** 6.8 

Context 

F6. Digital culture as 

perceived by the 

principal 

Q14.2 0.8*** 15.4 

0.9 0.9 0.6 

Q14.3 0.9*** 38.7 

Q14.1 0.8*** 16.2 

Q14.4 0.8*** 18.0 

Q14.5 0.7*** 8.8 

Context 

F7. School identity 

perceived by the 

principal 

Q12 0.7*** 3.4 
0.5 0.8 0.7 

Q13.1 0.9*** 5.3 

Principal 
F8. Principal’s 

professional profile 

Q8 0.8*** 9.5 
0.5 0.8 0.7 

Q7 0.8*** 5.4 

Principal 
F9. Principal’s personal 

profile 

Q2 0.9*** 19.5 
0.9 1.0 0.9 

Q4 0.9*** 13.5 

Context 
F10. Price as perceived 

by the principal 

Q16.3 0.7*** 3.7 
0.8 0.9 0.7 

Q16.2 0.9*** 5.3 
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Q16.1 0.9*** 6.4 

Results 

F11. Results as 

perceived by the 

principal 

Q26 0.8*** 15.9 
0.6 0.8 0.7 

Q24.1 0.8*** 10.5 

Context 

F12. Service as 

perceived by the 

principal 

Q16.8 0.9*** 4.7 

0.8 0.9 0.7 Q16.9 0.9*** 4.6 

Q16.7 0.7*** 2.7 

Note: CA = Cronbach’s alpha; CR= Composite Reliability; AVE= Average Variance Extracted 

*** p <0.01 

 

Discriminant validity analysis is intended to ensure that a reflective construct’s 

strongest relationships are with its own indicators (Hair et al., 2017).  Discriminant 

validity was assessed using the Fornell-Larcker criterion and the Heterotrait-Monotrait 

ratio of correlations (Henseler et al., 2015). As can be seen in Table2, all values of the 

square root of the AVE were greater than the values of the correlations between the 

factors, and the Heterotrait-Monotrait ratio had values <0.90. Henseler et al. (2015) 

propose a threshold value of 0.90: values above 0.90 would suggest that discriminant 

validity is not present. Based on all these facts, the discriminant validity of the 

measurement model can be confirmed.  

TABLE 2. Discriminant validity  

Factor F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 

F.1. Educational 

process as perceived 

by the principal 

0.88 0.18 0.44 0.28 0.25 0.73 0.26 0.39 0.09 0.22 0.79 0.21 

F2. Perceived 

usefulness by the 

principal 

0.17 0.80 0.20 0.63 0.57 0.29 0.09 0.44 0.12 0.31 0.45 0.58 

F3. Principal’s 

perception of the 

teachers 

-0.28 0.05 0.80 0.24 0.21 0.17 0.10 0.20 0.09 0.28 0.26 0.29 

F4. Principal’s 

perception of the 

students 

0.26 0.58 0.05 0.80 0.54 0.50 0.18 0.70 0.10 0.18 0.63 0.36 

F5. Quality perceived 

by the principal 
0.19 0.48 0.58 0.44 0.82 0.46 0.13 0.38 0.28 0.70 0.40 0.76 

F6. Digital culture as 

perceived by the 

principal 

0.62 0.29 0.48 0.42 0.36 0.79 0.20 0.70 0.12 0.17 0.65 0.35 

F7. School identity -0.18 0.03 0.29 0.10 0.06 -0.04 0.82 0.13 0.09 0.09 0.39 0.09 
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perceived by the 

principal 

F8. Principal’s 

professional profile 
0.26 0.33 0.03 0.48 0.24 0.47 -0.06 0.82 0.23 0.08 0.68 0.21 

F9. Principal’s 

personal profile 
-0.08 0.01 0.33 0.07 0.22 0.09 0.01 0.01 0.96 0.08 0.19 0.15 

F10. Price as 

perceived by the 

principal 

0.12 0.26 0.01 0.14 0.53 0.13 -0.03 0.04 0.06 0.83 0.31 0.53 

F11. Results as 

perceived by the 

principal 

0.56 0.36 0.26 0.44 0.26 0.47 -0.04 0.37 -0.14 0.20 0.83 0.18 

F12. Service as 

perceived by the 

principal 

0.13 0.49 0.36 0.30 0.58 0.28 0.02 0.14 0.14 0.40 0.08 0.85 

Note: Values on the diagonal are the square roots of the AVE; values below the diagonal are the 

correlations between factors; values over the diagonal are the HTMT ratio. 

In order to ensure that no multicollinearity exists, the variance inflation factor (VIF) 

values were calculated. The results are shown in Table 3. 

Table 3 

VIF values of the structural model 

 

Educational 

process Results 

F6. Digital culture as perceived by the principal 1.5356 2.2285 

F1. Educational process as perceived by the principal  1.9525 

F2. Perceived usefulness by the principal 1.895 1.8952 

F9. Principal’s personal profile 1.0783 1.1079 

F10. Price as perceived by the principal 1.4887 1.5083 

F8. Principal’s professional profile 1.5206 1.5386 

F5. Quality perceived by the principal 2.2338 2.2338 

F7. School identity perceived by the principal 1.0438 1.1086 

F12. Service as perceived by the principal 1.7268 1.733 

F4. Principal’s perception of the students 2.0097 2.0354 

F3. Principal’s perception of the teachers 1.1156 1.231 

 

As can be seen in Table 3, all VIF values are lower than 3, confirming that no 

multicollinearity exists. 



 

 20 

4. RESULTS AND DISCUSSION 

As noted, the structural model was estimated using the bootstrap resampling procedure 

(5,000 subsamples of the original sample size). The proposed model has explanatory 

power, as the average variance extracted (R2) was greater than the required 10% (Falk & 

Miller, 1992) for both dependent constructs (educational process and results). The Stone-

Geisser test was used (Stone, 1974; Geisser, 1975), with the blindfolding procedure, to 

test the relevance of the predictive analysis. Table  shows the details regarding the 

hypotheses.  

TABLE 4.  

Hypothesis results 

Hypothesis 

Standardized 

beta 

t-value 

(bootstrap) 

H1: Perceived usefulness -> Educational process  -0.01 0.16 

H1: Professional profile -> Educational process  -0.097 14.1 

H1: Personal profile -> Educational process  -0.124* 17.49 

H2: Principal’s perception of the teachers-> Educational 

process  -0.243*** 26.24 

H2: Principal’s perception of the students-> Educational 

process  0.114 11.28 

H2: Quality -> Educational process  0.003 0.03 

H2: Digital culture -> Educational process 0.596*** 65.19 

H2: School identity -> Educational process  -0.182** 22.36 

H2: Price -> Educational process  0.099 12.87 

H2: Service -> Educational process  -0.055 0.68 

H3: Perceived usefulness -> Results  0.182* 18.4 

H3: Leadership profile -> Results  0.097 12.27 

H3: Professional profile -> Results -0.119 15.66 

H4: Principal’s perception of the teachers-> Results 0.083 10.37 

H4: Principal’s perception of the students-> Results 0.171* 18.22 

H4: Quality -> Results 0.041 0.54 

H4: Digital culture -> Results 0.08 0.94 

H4: School identity -> Results 0.032 0.51 
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H4: Price -> Results 0.117 13.79 

H4: Service -> Results -0.213** 18.8 

H5: Educational process -> Results 0.435*** 38.61 

R2 (Educational process) = 0.49; R2 (Results) = 0.48;  

*** p < 0.01; * *p < 0.05; *p < 0.1 

4.1. Presage factors depending on the principal’s profile influence the educational 

process (H1) 

In light of the previous discussion, partial support was found for H1. Only one 

significant relationship was found between the principal’s personal profile and the use of 

EDRs in classroom educational processes (β = -0.12; p <0.1), while no relationship was 

found between the principal’s professional profile and the perceived usefulness 

constructs. The older the principal and the more teaching experience he or she had, the 

less digital educational content was used in the school’s teaching and learning activities. 

These findings are similar to those of other studies, such as Sigalés et al. (2008), who 

look at secondary schools in Spain, or Area et al. (2016), who show that both age and 

experience are correlated with ICT use in classroom educational processes. O’Bannon 

and Thomas (2014) and Scherer et al. (2015) reach the same conclusions, finding a 

negative relationship between age and teaching experience, on the one hand, and the use 

of technological resources in teaching and learning activities, on the other.  

The successful integration of EDRs was not dependent on the principal’s 

professional profile (β = -0.097; p > 0.1). This may be because the integration of EDRs 

depends on the principal’s own digital competence. One Spanish report on ICTs at 

schools (IDEA, 2007) notes that digital competence is the key to successful integration. 

Borko and Putnam (1995) find that school principals’ digital competence has a positive 

effect on the perceived usefulness of digital resources, which are seen as a teaching 
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resource with potentially positive impacts. Due to these perceptions, the principal’s 

leadership positively influences planned and current use of ICTs in the classroom 

depending on his or her digital competence (Leithwood & Beatty, 2007).  

Perceived usefulness can be defined as the degree to which the use of digital 

technological resources can increase the quality of the education a school provides 

(Davis, 1989; Teo, 2011). As can be seen in Table 4, no significant relationship was 

found between the usefulness perceived by principals and the use of digital content in 

teaching and learning processes at the school (β = -0.01; p >0.1). 

4.2. Presage factors perceived by the principal regarding the educational context 

influence the educational process (H2)  

The survey included questions related to the principals’ perceptions of the 

educational context. Information was collected on the general context (type of school 

(public, private, or mixed); educational stages offered; size; digital culture (collective 

beliefs regarding the availability of digital resources and their use in both online and 

offline environments; attitudes and habits related to technology-based innovation), 

principals’ perceptions of the teaching staff’s ideas regarding factors facilitating and 

restricting the use of digital resources (price, quality, service); and the pedagogical beliefs 

of both students and teachers. All the contextual factor analyses led to the analysis of 

their influence on the integration and use of digital educational content in educational 

processes at schools.  

Partial support was found for H2. The principal’s perception of the teachers (β = - 

0.24; p <0.01), digital culture (β = 0.60; p <0.01), and school identity (β = -0.18; p <0.05) 
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were found to significantly influence the educational process. The principal’s perception 

of the teachers and school identity had a negative influence on the educational process. 

The bigger the drawbacks of using EDRs perceived by teachers, the more educational 

stages offered by the school, and the more teachers at the school, the lower the use of 

digital content in the educational process. These findings are similar to those of other 

studies on principals’ perceptions of teachers (Ertmer & Ottenbreit-Leftwich, 2010; 

IDEA, 2007) that identified the following main obstacles to the use of technology in 

educational processes: (a) teachers’ low level of digital competence; (b) teachers’ lack of 

time; and (c) the effort required to ensure the effective curricular integration of 

educational technologies.  

Regarding the principal’s perception of students’ perceptions , the findings 

differed from those of previous studies (Joo et al., 2017). They were not found to have 

any significant influence on the use of technology in educational processes (β = 0.114; p 

> 0.1). This could be due to the prevalence of traditional teacher-centered learning 

approaches rather than student-centered ones, as required under new educational trends 

and policies (European Commission, 2008, 2010; OECD, 2015; UNESCO, 2015). 

Digital culture had a positive influence on the educational process (β = 0.596; p < 

0.01). The stronger the digital culture as perceived by the principal (shared digital values 

at the school; digital resource use; and attitudes toward technology-based innovation 

projects), the more digital content was used. This is consistent with the findings of other 

studies, which suggest that culture is a key force for the integration of technologies in the 

educational process (Angers & Machtmes, 2005; Hermans et al., 2008; Windschitl & 

Sahl, 2002; Ertmer & Ottenbreit-Leftwich, 2010). Somekh (2008) points out that teachers 
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do not make decisions regarding technology integration entirely freely, but are influenced 

by their culture and the social context of the schools where they carry out their activities.  

4.3. Presage factors depending on the principal’s profile influence the intention to 

use EDRs (H3) 

Partial support was found for H3, confirming the influence of the principal’s 

profile on the intention to use digital content. Perceived usefulness was found to 

significantly influence the intention to use EDRs, as shown in Table 4 (β = 0.18; p <0.1). 

Pedagogical benefits perceived by principals positively influenced both current and 

planned digital content use. Some of the perceived benefits included autonomous student 

learning, self-pacing depending on students’ specific needs, and experimental learning 

environments. These findings are similar to those of other studies on the influence of the 

pedagogical benefits of new technologies (Joo et al., 2017). 

Neither of the other school principal profile variables (age or teaching experience) 

was found to significantly influence the intention to use EDRs (β = 0.097; p > 0.1 & β). 

Similar results (-0.119; p > 0.1) were obtained for principals’ leadership profiles 

(management experience and motivation to be principal). These findings are contrary to 

those of other studies (Clark et al., 2009; Branch et al., 2012), which find that teaching 

experience and years of experience have a positive influence on schools’ educational 

outcomes.  
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4.4. Presage factors perceived by the principal regarding the educational context 

influence the intention to use EDRs (H4) 

Based on the results obtained, partial support was found for H4. Two contextual 

variables in particular had a positive influence on the intention to use EDRs: principals’ 

perceptions of students and of teaching staff. 

Principals’ perceptions of students have a significant influence on current and 

planned use of EDRs (β = 0.171; p <0.1). In light of this influence, the greater the 

perceived benefits of using EDRs, in the principals’ view, in terms of their pedagogical 

impact (e.g., increased levels of student attention and motivation in the classroom, 

improved student competence learning, learning-based assessments), the more they will 

be used. This could be important in the digital transformation of schools required by 21st-

century education policies (Law, 2008; Thomas & Knezek, 2008). EDRs can be very 

helpful in motivating teachers to move toward a student-centered learning approach 

(Ertmer & Ottenbreit-Leftwich, 2010), facilitating the necessary digital competence that 

teachers require to work efficiently in a complex and interconnected society (Tourón et 

al., 2018).  

Another influential dimension is principals’ perceptions of the teaching staff’s 

opinion of the intention to use EDRs. Factors considered in this category include the 

price of the EDRs, quality guarantees, and the availability of service and technical 

support for teachers. The most influential factor was the availability of service and 

technical support for teachers (β = - 0.213; p <0.05). In other words, whether or not the 

teaching staff decides to use EDRs will strongly depend on the available technical 
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support and service. This broad category includes issues such as the reliable provision of 

EDRs over time and the adaptation thereof to teachers’ suggestions and needs. These 

factors are very influential in the adoption of EDRs. The more concerns about these 

issues that there are, the lower the intention to use EDRs as both primary and supporting 

educational resources. Bhattacherjee (2001) stresses the importance of teachers’ 

experience and knowledge as the most determinant factors for the purchase and 

integration of digital resources at schools.  

4.5. The educational process influences the intention to use EDRs (H5) 

Based on the results (β = 0.44; p <0.01), H5 was accepted. The greater the use of 

any kind of EDR in the educational process, the greater the current or planned intention 

to use them will be. According to Biggs (2005) and Ertmer and Ottenbreit-Leftwich 

(2010), digital content cannot be successfully integrated into school curricula based only 

on its superficial use at a very low cognitive level, as a disconnected resource that is not 

part of a student-centered learning approach. Successful integration requires a strategic 

approach geared toward a fully digitalized environment in which EDRs are used by 

students for a high level of cognitive activity, in a context of shared responsibility and 

interaction among all educational actors involved in the learning process. Based on these 

findings, school principals’ leadership strongly influences the educational process, 

including the digital resources used, such as digital content. Any integration of digital 

content at a school should consider how to digitalize the educational process through the 

principal’s leadership, because of the principal’s educational influence on teachers’ 

approaches to learning and teaching (Siddiq et al., 2016).  
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5. CONCLUSIONS AND PRACTICAL IMPLICATIONS 

Schools’ digital transformation is an educational priority, and digital content will 

play a fundamental role in ensuring the success thereof. Both students and teachers will 

need to develop digital competence, and principals’ influence will be decisive in the 

efficient acceptance and use of specific EDRs that match learning objectives.  

Principals know the educational context and, through their leadership, can influence the 

pedagogical approach used at schools, serving as a keystone for the current digital 

transformation based on the integration of quality digital content. The present study of the 

situation in Spain yielded new findings regarding principals’ views that could be very 

useful for defining educational policies on digital transformation and the strategic 

definition of school digitalization based on the efficient integration of digital content. The 

results of this study offer a diagnosis of the factors that can determine the intention to use 

both current and planned EDRs from the perspective of school principals. The following 

findings and their implications for both educational policy design and the strategic 

definition of schools’ digital transformation stand out in particular.  

Both the definition of educational policy and the design of schools’ strategies 

for digital transformation and EDR integration should consider principals’ 

professional and personal profiles: (i) Principals’ age and years of teaching experience 

influence their intention to use digital content. The findings of this study demonstrate that 

older principals with more years of teaching experience are less likely to intend to 

integrate EDRs at their schools. (ii) Years of school principal experience and motivation 

to become a principal have no significant influence on the intention to use and integrate 

EDRs at schools from a school principal leadership perspective. The research results 
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show that school principal leadership factors have no influence. It can thus be concluded 

that leadership experience is not a guarantee for the digital transformation of schools. To 

overcome this issue, educational policies should take these factors into account, defining 

measures that allow principals with broader experience gained through years of teaching 

and leading to join training programs on digital transformation. Such training activities 

would enable principals to improve their digital competence from both the pedagogical 

and leadership perspective, thereby allowing them to overcome possible gaps due to 

traditional biases resulting from years of experience with traditional non-digital 

pedagogical and leadership methods. Priority should be given, in the enrollment in such 

training programs, to principals with more years of experience. Another possible measure 

could be to create innovation networks bringing together experienced principals and 

newcomer teachers with excellent digital competence and know-how regarding the 

suitable integration of digital content at schools. The creation of such networks at and 

across schools could play a very valuable role in the transformation process, making it 

possible to share best practices and compare results.  

Some school contextual factors influence digital transformation and EDR 

integration: The results confirmed the influence of some contextual factors, as perceived 

by principals, on digital transformation and content integration. (i) School size and 

complexity (based on factors such as the number of teachers or educational stages 

offered) negatively influence the intention to use digital content. This finding should be 

considered in any policy or strategy for a school’s digital transformation. Bigger schools 

should break digital transformation down into more transformational stages than smaller 

ones. Based on this finding, schools with more teachers and educational stages could try 
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to achieve the required digital transformation through the use of digital content 

prototypes in experimental projects. Such projects should focus on a very specific aspect 

of transformation with a limited scope during this early transformation phase. That could 

enable more manageable leadership and result in a successful case of digital 

transformation that can be seen by other teachers and educational stages as positive. This, 

in turn, would facilitate the subsequent integration of digital content in other educational 

activities, courses, and stages, according to planned deployment phases. Educational 

policies should foster this approach, incentivizing this kind of focused innovation project 

at bigger schools. (ii) The drawbacks of integrating EDRs perceived by teachers from the 

principal’s perspective (based on teachers’ lack of digital competence, lack of time to 

design adequate digital content for integration, or the expected effort of properly 

integrating digital content into pedagogical practices) negatively influence the intention 

to use digital content. Based on this finding, training should not only focus on principals, 

but also teachers. An incentive policy should be implemented to encourage teachers’ 

efforts to foster digital transformation by integrating digital content into the educational 

process. (iii) The principals’ perceptions of students’ perceptions  of digital content 

transformation  Were not significant. This finding should be considered with caution 

because it is based on principals’ perceptions of students and not directly on students’ 

own perceptions. According to the principals’ perceptions, both educational policies and 

schools’ digital transformation strategies should focus on principals and teachers, rather 

than students.  Students play a non-significant passive role in acceptance, depending on 

the success of the pedagogical approach followed by the principal and teachers. The shift 

from a teacher-centered approach to a student-centered one based on EDR integration 
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would thus depend on principals and teachers. Communication and training activities on 

the benefits of a student-centered pedagogical approach should be considered in 

educational policies and schools’ digital transformation strategies. (iv) Schools’ digital 

culture (preconceived ideas about the use of digital content, current and planned use of 

both digital and non-digital curricular content, and attitudes toward and habits related to 

technology-based innovation) as perceived by school principals influences digital 

transformation through EDR use. In light of this finding, schools should perform a digital 

culture diagnosis as a previous step for any digital transformation. Depending on the 

types of cultures detected, the most suitable strategy for introducing digital content at the 

school could then be determined. Educational policies could encourage schools to gain 

greater insight into their digital cultures with a cluster analysis resulting in a set of 

recommended strategies. Each school should analyze its own particular digital culture, 

moving faster or slower on its digital transformation strategy depending on the degree of 

penetration of digital values in the school culture.  

How useful school principals perceive EDRs to be is the most influential 

variable in the digital transformation of schools: This finding underscores the 

importance of perceived usefulness in the acceptance and integration of EDRs. Factors 

such as autonomous work, self-paced learning based on students’ specific needs, or the 

possibility of generating experimental learning through the use of digital content are key 

to successful integration because of the benefits that school principals perceive them to 

offer. The more perceived benefits there are, the greater the current and planned use of 

EDRs will be, including the shift to a fully digitalized pedagogical approach based on 

digital resources. Principals’ opinions of EDR-integration-based digital transformation 
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depend on their values, experience, and knowledge, and their opinions are very 

influential in schools’ pedagogical approaches and attitudes toward digital 

transformation. Any digital transformation policy should thus take school principals into 

consideration and focus on making the benefits of digital content for transforming 

schools visible and clear to them. Continuing education programs, communication 

actions, and innovation networks could all be very valuable tools for showcasing the 

pedagogical usefulness of digital resources. All these actions should be carried out 

continuously, due to the constant evolution of digital technologies and EDRs.  

Technical support and service are key factors in EDR-based digital 

transformation: From school principals’ perspective, teaching staff greatly value access 

to technical support and service related to the integration of digital content in their 

pedagogical strategies. Factors such as real-time customer service, mechanisms enabling 

teachers to submit suggestions to improve content, the design of EDRs based on teachers’ 

needs, and reliable content provision with guaranteed service over time are important to 

teachers’ acceptance of EDRs. Any educational policy or strategy for a school’s digital 

transformation should consider these aspects to increase the likelihood of acceptance by 

teachers. In case of institutional purchases of digital content at the local, regional, or 

national level, technical support and service should be evaluated.  

In conclusion, the importance of school principals for the intention to use EDRs 

within a school’s digital transformation strategy must be stressed. Principals have 

excellent knowledge of contextual factors, as well as both a leadership role within and a 

pedagogical influence on their educational communities. The core definition of 

educational policies for digital transformation should thus take principals into account, 



 

 32 

considering factors such as their age or teaching and leadership experience. Consideration 

should also be given to contextual factors, such as school size and complexity (number of 

students and teachers, educational stages offered) and the school’s digital culture. A 

strategy to deploy EDRs at a school based on the studied significant factors would enable 

a smoother, faster, and more successful digital transformation process. School principals’ 

leadership can facilitate a digital culture transformation, not through their authority or 

bureaucratic influence, but rather their capacity to foster an open debate that allows 

educational communities to see technological innovation and the integration of digital 

content into pedagogical models as an opportunity to improve outcomes rather than a 

problem to be overcome. Principals’ influence should not be focused only on the process, 

but also on teachers’ and students’ values and beliefs.  

Regarding limitations and future research, the conclusions of the present study are 

based on the Spanish context. The situation in other countries should be studied to 

determine whether it is similar. Likewise, this study focused on principals’ profiles and 

contextual perceptions. Numerous studies have stressed principals’ role and influence. 

Future research could seek to add value by comparing the present findings to those of a 

study of teachers’ and principals’ perception of students’ . A study of how EDRs are 

reflected in educational policies could also be useful for determining their suitability 

according to the findings reported here.  
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Appendix 1 

Please, answer the following questions about your school and profile: 

Block Factor Questions 

Context F7. School identity - Number of stages offered 

- Number of teachers 

Principal F9. Principal’s personal 

profile 

- Age 

- Teaching experience (in years) 

 

Please indicate the extent to which you agree or disagree with the following statements 

on a scale of 1 (strongly disagree) to 5 (strongly agree). 

Block Factor Questions 

Educational process F.1. Educational process as 

perceived by the principal 

- The educational process at my school 

makes intensive use of digital 

infrastructure 

- The educational process at my school 

makes intensive use of EDRs 

Principal F2. Perceived usefulness 

by the principal 

- EDRs improve our curricular content 

- EDRs improve diversity in teaching 

activities 

- EDRs improve evaluation 

- EDRs improve students’ autonomous 

learning 

- EDRs improve adaptation to each 

student’s specific learning needs 

- EDRs improve learning-centered teaching 

- EDRs improve learning contextualization 

- EDRs improve competency-based learning 
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- EDRs improve task-based work 

Context F3. Principal’s perception 

of the teachers  

- Teachers perceive the school’s digital 

infrastructure to be good enough. 

- Teachers perceive the use of EDRs as 

positive. 

Context F4. Principal’s perception 

of the students  

- EDRs improve student attention 

- EDRs improve acquisition and 

development of skills 

- EDRs improve tailored learning for 

students 

- EDRs improve students’ affective-

emotional welfare 

- EDRs improve student satisfaction 

Context F5. Quality perceived by 

the principal  

- EDRs improve fairness and equal 

opportunity for all students 

- EDRs improve continuous improvement 

and innovation 

- EDRs improve the quality of the curricular 

content 

Context F6. Digital culture as 

perceived by the principal 

- The use of EDRs in face-to-face activities 

is perceived as positive 

- The use of EDRs in entirely digital 

activities is perceived as positive 

- EDRs are perceived as easy to use 

- EDRs are used frequently  

- Participation in calls for digital innovation 

is perceived as positive 

Principal F8. Principal’s 

professional profile 

- My digital competence is excellent  

- My school’s teaching project includes 

goals for EDR use 

Context F10. Price as perceived by 

the principal 

- The EDR offer is excellent 

- The school’s financial situation allows us 

to invest in EDRs  

- EDRs have a good quality-price ratio 

Outcomes  F11. Results as perceived 

by the principal 

- Intensive use of EDRs improves learning 

outcomes 

- EDRs improve the efficiency of the 

learning process 

Context F12. Service as perceived 

by the principal  

- EDR support and follow-up are excellent 

- I trust the EDR service 

 

 


