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Abstract 

Teacher technology integration research on persistence is needed. Teachers’ persistence 

is strongly associated with their autonomous motivation, as defined by self-determination 

theory (SDT); however, most SDT-based studies have focused on teachers’ support and 

students’ motivation and well-being. SDT founders also recently suggested that future 

studies should include teacher motivation towards the use of technology. Accordingly, 

this experimental and longitudinal study aimed to investigate how the proposed support 

encouraged and sustained the low- and high- quality teachers’ integration practices. It 

proposed a school learning support intervention with three dimensions — leader, expert, 

and peer support — to meet teachers’ basic needs and thereby increase their motivation 

for and persistence in classroom technology integration. It had a sequential explanatory 

mixed-methods design, involved 122 school teachers and lasted for 22 months. Pre-, post- 

and delay- questionnaires and two arounds of interviews were used to collect the teachers 

perceptions on needs satisfaction and technology integration practices. The results  

suggest that the support increased the extent to which the teachers’ needs were met, 

resulting in more high-quality (student-centered) but not low-quality (lecturing) 

integration practices. However, the intervention sustained both types of integration 

practices. The findings offer three major empirical implications, makes two theoretical 

contributions, and offers four practical suggestions for researchers and practitioners. 

 

 Keywords: Technology Integration, Teacher Education, Self-determination 

Theory, Needs satisfaction, Persistence 
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Educational technology, a necessary tool in modern classrooms, can provide 

invaluable support for the learning process by engaging students in interactive learning 

activities. The quality of technology integration determines how interactive lessons are. 

Teachers’ technology integration practices can be categorized as either low-quality 

(e.g., direct instruction) or high-quality (fostering self-directed and student-centered 

learning) (Cheng et al., 2020; Mueller et al., 2008). In the last 30 years, technology 

integration has drawn widespread attention from educators and researchers (Nelson et 

al., 2019; Lowther et al., 2008), and its importance has been reinforced by schools’ and 

teachers’ experiences of remote learning during the COVID-19 pandemic. Most 

discussions of the impact of the pandemic on school education have highlighted the 

importance of teacher technology integration, particularly high-quality practices (Chiu, 

2022). 

Researchers have proposed various strategies for the adoption of new 

technology in education based on various factors that influence the technology 

integration process, such as teachers’ attitudes, beliefs, anxiety, technical training, and 

resources (Cheng et al., 2020; Chiu 2017; Chiu & Churchill, 2016; Nelson et al., 2019). 

Teachers who perceive technology to be valuable to the teaching/learning process are 

more likely to effectively integrate technology into their classrooms, and teachers who 

receive more resources from their schools are more likely to use technology to support 

student-centered learning. Most related studies have used modeling approaches to 

predict teachers’ behavioral intention to adopt technology for their teaching and 

learning. Teachers’ acceptance and adoption of technological innovation are extremely 

important to the success of technology integration in its early stages. However, 

authentic and meaningful integration requires not only adoption but also persistence. 

Such integration practices are strongly associated with teachers’ autonomous 
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motivation, which is thus key to the successful integration of technology in classrooms 

(Ryan & Deci, 2020). This motivation can be explained by self-determination theory 

(SDT), which was developed by Deci and Ryan (1985).  

SDT outlines intrinsic and varied extrinsic sources of motivation and explains the 

dynamics of human need within a social context. It suggests that people can become self-

determined when their three basic psychological needs—for autonomy (e.g., freedom), 

competence (e.g., confidence), and relatedness (e.g., connection)—are fulfilled. SDT 

research has shown that top stakeholders in education, such as administrators and policy 

makers, can influence teacher motivation and well-being (Chiu et al., 2021; Lee et al., 

2020; Nie et al., 2015; Richardson & Watt, 2018). Therefore, school learning support 

(e.g., professional development activities) is crucial to promote teachers’ technology 

integration practices. Recently, the founders of SDT called for more studies of teachers’ 

motivations to continue training and achieve instructional goals (Ryan & Deci, 2020), 

particularly in technology integration. 

Accordingly, this study developed a school learning support intervention with 

three dimensions—leader, expert, and peer support—to satisfy teachers’ basic needs for 

autonomy, competence, and relatedness and thereby promote their integration of 

technology in their classrooms. It examined the extent to which the proposed needs-

based support met teachers’ needs and increased their motivation for and persistence in 

technology integration.  

Literature Review 

Teacher Technology Integration  

“Teacher technology integration” refers to teachers’ use of technology in 

classrooms to support learning and teaching (Inan & Lowther, 2010). Its quality is 

determined by the extent to which teachers use technology for student-centered learning 

and to personalize student learning (Cheng et al., 2020; Hsu, 2016). Teachers may 
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implement either low- or high-quality technology integration practices (Cheng et al., 

2020; Mueller et al., 2008), which can be described in terms of a seven-level (lower 

levels are low-quality; higher level are high-quality) of technology implementation 

suggested by Moersch (1995), one of the first researchers to measure classroom 

technology use. Low-quality integrators use technology to prepare lessons, create and 

deliver instructional materials (e.g., slides, worksheets, and videos), collect student 

views, and grade student work. Teachers have often found low-quality practices to be 

effective and efficient because they save time and costs (Cheng et al., 2020). High-

quality integrators use technology to support student-centered and self-directed tasks 

and to promote adaptive learning. They engage students as active participants in a 

student-centered learning environment, empowering them to determine when, where, 

and how learning takes place (Lee & Hannafin, 2016). If effective, the low- and high-

quality integration of technology can positively change the classroom landscape and 

support teachers.  

Teacher technology integration research has identified several factors affecting 

the success of integration, which can be categorized as external or internal to teachers 

(Cheng et al., 2020; Ertmer, 1999, Hur et al., 2016). External factors include technical 

support, principal support, administrative support, pedagogical support, and the 

availability of digital learning resources (Chiu, 2017; Cheng et al., 2020). Internal 

factors include teacher beliefs about and interest in teaching with technology, as well as 

teacher anxiety about new educational technology (Chiu & Churchill, 2016; Hsu, 2016). 

These factors have different effects on low- and high-quality integration practices. Chiu 

(2017) studied 306 middle and high school teachers and suggested that school support is 

a strong predictor of the use of electronic textbooks (i.e., reading and presenting) in 

classrooms (low-quality), because this technology is used daily and thereby teachers 



Running Head: SDT and teacher technology integration 

6 

 

experience more problems and issues. Hsu (2016) used a mixed-methods approach to 

collect the views of kindergarten and primary school teachers and found that teachers 

with constructivist pedagogical beliefs about technology (perceiving learning as an 

active process of knowledge construction and reconstruction and teaching as a process 

of facilitating learners’ knowledge construction) tended to use technology to support 

instructional methods promoting higher-order thinking (high-quality integration). Cheng 

and colleagues (2020) suggested that teacher expectancy (how effectively teachers 

expect to be able to integrate technology in their classrooms) is a stronger predictor of 

high-quality integration practices than of low-quality integration practices. These 

findings provide important guidance for predicting teacher motivation to implement 

different technology integration practices. External factors promoting teacher 

technology integration can be considered extrinsic motivators, and internal factors can 

be considered intrinsic motivators. SDT can explain these two types of factors, as it is a 

broad framework for understanding factors that promote or undermine intrinsic and 

autonomous extrinsic motivation (Ryan & Deci, 2020). 

Self-determination Theory and Support for Technology Integration  

SDT (Deci & Ryan, 1985), a meta-theory for framing motivational studies, 

outlines intrinsic and varied extrinsic sources of motivation and differentiates 

autonomous from controlled motivation. An autonomously motivated individual may 

feel self-directed and self-determined, whereas an individual with controlled motivation 

may feel under pressure and lack autonomy. The theory considers the inherent human 

tendency to pursue well-being and growth within a sociocultural context, and it suggests 

that all individuals have three basic psychological needs—for autonomy (feeling 

endorsed and self-governed, and ownership), competence (feeling capable and 

proficient), and relatedness (feeling connected and interacted)—that motivate them to 
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act. Conditions supporting an individual’s autonomy, competence, and relatedness can 

foster high-quality forms of motivation (autonomous motivation) and engagement in 

activities. Conversely, unmet psychological needs are likely to be detrimental to well-

being and growth. Individuals show greater persistence and perform better when these 

needs are met and can feel isolated, helpless, and unqualified when they are not met 

(Ryan & Deci, 2020).  

SDT has been widely applied in various educational settings—both in physical 

classrooms and online, and from K-12 to higher education. Studies in this area have 

focused on student motivation and well-being (Chiu, 2021a, 2021b, 2022; Ryan & Deci, 

2020). Ryan and Deci (2020) called on SDT researchers to extend their focus to teacher 

motivation and school leadership. Recent SDT studies have revealed important links 

between teacher motivation and wellness and school leadership. They have sought to 

understand how top stakeholders (e.g., administrators and policy makers) and bottom 

stakeholders (e.g., students and parents) influence teacher motivation and well-being 

(Lee et al., 2020; Nie et al., 2015; Richardson & Watt, 2018). These imply that we need 

more studies of teachers’ motivations to continue training and pursue instructional goals 

(e.g., Chiu, 2017; Jang, 2019; Jansen in de Wal et al., 2014; Gorozidis & Papaioannou, 

2014; Ryan & Deci, 2020).  

When schools adequately support teachers and fulfill their three SDT needs, 

teachers show greater commitment to their schools, acceptance of their schools’ goals 

and values, willingness to respond to new challenges, and effort to fulfill their work 

roles (Heck & Hallinger, 2014; Lee & Nie, 2014; Lee et al., 2020). SDT can thus 

explain the effects of needs-based support on teacher motivation and persistence in 

relation to technology integration. It can also explain the operation of the internal and 

external factors identified in teacher technology integration research (e.g., teacher 
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beliefs and values, technical support, principal support). For example, teachers’ 

perceptions of the usefulness of technology are associated with their perceived 

autonomy, competence, and relatedness (Fathali & Okada, 2018). Teachers will choose 

a technology that they find effective and useful for teaching when given options 

(autonomy). One of the prerequisites for usefulness is teachers’ ability to use the 

technology (competence), and teachers’ favorite technology (relatedness) is often the 

technology that they can use most effectively. Moreover, perceived ease of use is 

explained by competence (Fathali & Okada, 2018; Chiu, 2017). Teachers who can apply 

their computer skills to a wider range of tasks are more likely to use technology because 

it requires less effort. Thus, the value of technology to student-centered learning 

depends on teachers’ autonomy and competence (Teo et al., 2009). Teachers value 

technology more when they have the freedom and knowledge required to design their 

own instruction to foster student-directed learning. In sum, satisfying the three SDT 

needs can affect how teachers integrate technology in their classrooms. Pedagogical 

support can enhance teachers’ self-efficacy and peer support can influence what 

teachers value. 

In the pedagogical context, the three SDT needs are influenced by various 

contextual factors, such as principal, peer, technical, and parental support (Chiu, 2017; 

Lee et al., 2020). Principal support is among the most important factors, as principals 

play a crucial role in fostering teachers’ motivation (Lee et al., 2020; Shepherd-Jones & 

Salisbury-Glennon, 2018). Principal leadership styles are strongly associated with 

teacher motivation. In a SDT-based study, Shepherd-Jones and Salisbury-Glennon 

(2018) found that teachers reported higher levels of autonomy, relatedness, and 

competence under a principal who was perceived to demonstrate a democratic rather 

than an authoritarian leadership style. Lee and colleagues (2020) suggested that teachers 



Running Head: SDT and teacher technology integration 

9 

 

are more likely to welcome changes and to commit to their jobs when their principals 

provide learning support (e.g., professional development activities) that satisfies their 

three basic needs. Leadership is strongly associated with teachers’ trust in the school 

principal, work motivation, and professional learning (Bektaş et al., 2020). Peers (in this 

context, colleagues) also greatly influence teacher motivation, but few SDT-based 

studies have analyzed teacher peer support in schools. Among these few studies, Wyatt 

(2013) suggested that the relationships between colleagues determine the school 

environment and climate, which can enhance or reduce teachers’ sense of relatedness. 

Carson and Chase (2009) found that praise from colleagues can enhance teachers’ 

perceived competence and relatedness. Learning support from peers can satisfy the SDT 

needs, particularly by enhancing competence and relatedness. Thus, technology 

integration practices can be fostered through the provision of school learning support 

that satisfies the three SDT needs. 

Persistence of Teacher Technology Integration and SDT 

SDT explains the motivational processes that drive persistence and desistance 

(Ryan & Deci, 2020). When individuals are autonomously motivated, they have greater 

cognitive, affective, and energy resources with which to persist (Ryan & Deci, 2020). 

The strong association between autonomous motivation and persistence has been 

extensively demonstrated (Jõesaar et al., 2011; Legault & Inzlicht, 2013; Moller et al., 

2006; Murphy & Taylor, 2020; Pelletier et al., 2001). For example, autonomous 

motivation positively predicted engagement in swimming (Pelletier et al., 2001) and 

sports (Jõesaar et al., 2011) 22 months and 12 months, respectively, after study 

completion. Learners remain engaged (Moller et al., 2006) and perform better (Legault 

& Inzlicht, 2013) for longer when they have chosen the tasks themselves. Individuals 

with greater perceived autonomy, competence, and relatedness are likely to persist for 



Running Head: SDT and teacher technology integration 

10 

 

longer (Milyavskaya & Koestner, 2011). According to SDT, individuals persist in 

activities for longer when they more strongly endorse their reasons for engaging in the 

activities (e.g., they have chosen to do so and engagement feels comfortable and 

relevant). Such individuals persist in activities because they find them enjoyable, 

beneficial, and useful. Individuals with low levels of self-endorsement are less likely to 

persist; they often engage in activities to protect their self-esteem and to avoid feeling 

guilty (Murphy & Taylor, 2020). 

Research Gaps 

As previously discussed, teacher technology integration research on persistence 

is needed. Teachers’ persistence is strongly associated with their autonomous 

motivation, as defined by SDT; however, most SDT-based studies have focused on 

teachers’ support and students’ motivation and well-being (Chiu, 2021a, 2021b, 2022; 

Chiu et al., 2021;  Ryan & Deci, 2020). To echo this, literature suggests that more SDT-

based studies of teachers’ motivations to continue learning (via school learning support) 

and to achieve their instructional goals (e.g., implementing low- and high- quality 

integration practices) are necessary (Chiu, 2021a, 2021b, 2022; Jang, 2019; Jansen, in 

de Wal et al., 2014; Gorozidis & Papaioannou, 2014). SDT founders Ryan and Deci 

(2020) also recently suggested that future studies should include teacher motivation 

towards the use of technology. 

This Study  

Research Goals 

This study developed a school learning support intervention with three 

dimensions—leader, expert, and peer support—to satisfy teachers’ three basic 

psychological needs and thereby motivate them to integrate technology in their 

classrooms. 
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• Leader learning support: Principals or middle managers (e.g., subject heads) 

can encourage teachers to choose digital tools that they feel comfortable with 

and consider suitable by funding their chosen tools and training courses.  

• Expert learning support: External bodies such as universities and educational 

service providers can run professional development workshops for teachers on 

how to teach with digital tools and offer individual consulting sessions upon 

teachers’ request.  

• Peer learning support: Groups (Trio) of learning “buddies” can be formed to 

provide teachers with mutual support. These groups should hold regular 

meetings to share their experiences and observe each other’s lessons. 

 

This study aimed to investigate how the proposed support encouraged and 

sustained the low- and high- quality teacher integration practices. The research 

questions were: 

RQ1: What are the perceived needs satisfaction and technology integration 

quality over the course of the investigation period, in three measurement 

points, for support and for non-support groups? 

RQ2: What are the differences between support and non-support groups 

concerning needs satisfaction and technology integration quality after 

intervention and 10 months later? 

RQ3: How do the teachers see in their views the proposed school learning 

support? 

Research Design and Procedure  

This study’s participants were 122 teachers from two Hong Kong secondary 

schools in the same district with similar academic performance standards. Sixty-two 
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teachers from one school received the proposed support (SCH_ST) and 60 teachers 

from the other school did not (SCH_NO_ST). In the SCH_ST group, the teachers had 

an average of 17 years of teaching experience; 65% of them were female and 35% were 

male. In the SCH_NO_ST group, the teachers had an average of 16 years of teaching 

experience; 67% were female and 33% were male. The schools had similar network 

infrastructures, as each had two computer rooms and fiber-optic connections. The 

schools had not received any external professional support for technology integration 

within the two years prior to this study. The author served as the e-learning consultant 

for both schools.  

This experimental and longitudinal study adopted a sequential explanatory 

mixed-methods design and was conducted over 22 months. A quantitative design was 

used to compare perceived need satisfaction and the two types of integration practices 

within and between the schools to answer the first four research questions. The 

intervention was the proposed school learning support. An online self-reported 

questionnaire measuring perceived need satisfaction and technology integration 

practices was administered three times during the study: immediately before and after 

the intervention and 10 months after the intervention. A qualitative design was used to 

measure the participants’ subjective responses and explain phenomena in the statistical 

data that could not be described numerically (Fries, 2009). Individual semi-structured 

interviews were used to collect the teachers’ views on how the support motivated them 

when considering the two types of quality integration practices. Sample questions 

include “What factors motivate you to use technology to support student-centered 

learning/lecturing?”; “How do you feel about the support from your school?”; “What 

support do you need?”; and “Why do you keep integrating technology in your 

classrooms in the absence of support?” 
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The research team included the author, two research assistants, and two 

experienced school teachers. The author first obtained consent from all of the 

participants. As their e-learning consultant, the author ran two 3-hour workshops for the 

two schools’ leadership teams, which consisted of their respective principal, vice 

principals, and subject heads. The workshop topics included formative assessment, 

blended learning, and collaborative learning. During the first month of the study, at the 

first staff meeting, two weeks before the school academic year started, all of the 

teachers completed the online pre-questionnaire. At each school, the principal discussed 

the school year plan with the teachers. One of the objectives was “using technology to 

support student-centered learning” (high-quality integration practices). In the SCH_ST 

group, the school leader team introduced the school support fund to all of the teachers 

and explained that the teachers could use any available technological tools to support 

any instructional design they chose. In the SCH_NO_ST group, the school leader team 

offered no support fund, but instead provided a recommended list of technological tools 

that the teachers could use (e.g., Kahoot, Google products, and learning management 

system) to support student-centered learning. 

In the second month, the author and the respective leader teams ran four half-

day workshops for the teachers in the SCH_ST and SCH_NO_ST groups. The teachers 

could make appointments for consultations on technology integration with the author 

and their leader team. From the third through the 12th month of the study, the teachers 

at both schools shared their experiences within the department. In the SCH_ST group, 

the teachers chose partners to form trios of learning buddies for mutual support and 

learning. The buddies met regularly to share their experiences and observe each other’s 

lessons. In the 12th month of the study, all of the participants at both schools completed 

the mid-questionnaire online. In the SCH_ST group, two teachers from each of six 
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subjects—Chinese, English, Mathematics, Sciences, Technology, and Humanities and 

Art—were randomly selected to participate in 45-minute individual semi-structured 

interviews. In the 13th to 22nd months, during the subsequent academic year, the three 

dimensions of support were not offered to the SCH_ST group. In the 22nd month, all of 

the participants from both schools completed the post-questionnaire online. The same 

12 teachers from the SCH_ST group participated in a second round of 40-minute 

individual semi-structured interviews. 

Instruments 

In addition to collecting demographic data, the questionnaire assessed the two 

categories of perceived need satisfaction and technology integration practices. The 

questionnaire included five constructs, each with four 5-point Likert scale items (1: 

highly disagree/never; 5: highly agree/always). The items were checked by two 

experienced teachers who were not involved in the main study to ensure that the items 

were comprehensible.  

Basic Psychological Need Satisfaction 

To assess the teachers’ need satisfaction, this study used the Basic Psychological 

Needs Scale—Revised (BPNS-R), which consists of three subscales pertaining to the 

three SDT needs. The scale was validated across four countries—Belgium, Peru, China, 

and the United States—by Chen, Vansteenkiste, Beyers, et al. (2015), with a reliability 

of α > .71, and was further adopted in a related study by Chen, Van Assche, 

Vansteenkiste, et al. (2015). The participants in these two studies were adults, fitting the 

research design. This study adapted the three four-item subscales, which included 

autonomous satisfaction (“I feel a sense of choice and freedom in the things I 

undertake”; “I feel that my decisions reflect what I really want”; “I feel my choices 

express who I really am”; “I feel I have been doing what really interests me”), 

competence satisfaction (“I feel confident that I can do things well”; “I feel capable at 
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what I do”; “I feel competent to achieve my goals”; “I feel I can successfully complete 

difficult tasks”), and relatedness satisfaction (“I feel that the people I care about also 

care about me”; “I feel connected with people who care for me, and for whom I care”; 

“I feel close and connected with other people who are important to me”; “I experience a 

warm feeling with the people I spend time with”). The questionnaire began with the 

statement “When integrating technology in classrooms…” to address the research 

context. 

High- and Low-quality Teacher Technology Integration Practices  

As previously discussed, the quality of teacher technology integration reflects 

the degree to which teachers use technology to support student-centered learning and to 

personalize their teaching (Mueller et al., 2008; Vongkulluksn et al., 2018). The 

teachers’ low- and high-quality integration practices were assessed according to their 

teaching and learning activities with technology. This study used four items each to 

measure the two types of integration practices. The four items for low-quality 

integration practices were “I use technology to present my teaching content”; “I use 

technology to collect students’ views”; “I use technology to grade quizzes and tests”; 

and “I use technology to create content for teaching.” The four items for high-quality 

integration practices were “I use technology to provide formative assessment”; “I use 

technology to help my students to conduct goal setting and self-assessment”; I use 

technology to diagnose my students’ learning needs”; and “I use technology to foster a 

collaborative leaning environment for my students.” 

 

Research Analytic Approach  

The data collected from the three questionnaires revealed the changes in the 

teachers’ scores at different stages. To answer RQ1-2, analyses of covariance 
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(ANCOVAs) and t-tests were used to compare the scores between and within the 

schools. To answer RQ3, the research team used a hybrid inductive and deductive 

approach and the three needs identified in SDT as a framework to analyze the interview 

data to understand how the support motivated the two types of integration practices. The 

research team, guided by the framework, then analyzed the data. First, a research 

assistant annotated the transcripts with codes. The other research assistant then 

reviewed all of the annotated transcripts to check the codes and identify any differences 

in interpretation. The author mediated any such differences. The team then analyzed the 

codes to understand how the support encouraged the two types of integration practices. 

 

Results 

Descriptive Statistics and Scale Reliability 

Descriptive statistics for all of the variables in the three questionnaires are 

presented in Table 1. All of the variables were internally reliable, as all of the Cronbach, 

α, values were greater than .90 (good > .80; Warner, 2013) and had sufficiently normal 

distributions with skewness values below 2.0 and kurtosis of less than 5.0 (Lei & 

Lomax, 2005; Byrne, 2010). A one-way analysis of variance revealed no significant 

differences between the pre-questionnaire scores for perceived autonomy satisfaction, F 

(1, 120) = 1.79, p = .18; perceived competence satisfaction, F (1, 120) = .10, p = .75; 

perceived relatedness satisfaction, F (1, 120) = 0.002, p = .96; low-quality integration 

practice, F (1, 120) = 0.005, p = .94; and high-quality integration practice, F (1, 120) = 

.07, p = .79. These scores indicated that the teachers from the two schools had similar 

levels of perceived need satisfaction and integration practices before the intervention. 
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Table 1. Descriptive statistics for pre-, post- and delay-questionnaires 

  
Pre-questionnaire Post-questionnaire Delay-questionnaire 

Groups Variables Mean SD Mean SD Mean SD 

SCH_ST 

(N = 62) 

Perceived 

autonomy  

2.44 .64 4.20 .61 4.18 .66 

Perceived 

competence 

3.00 .88 4.30 .80 4.27 .78 

Perceived 

relatedness 

2.59 .803 4.18 .82 4.02 .76 

Low-quality 

integration 

3.45 .82 4.27 .77 4.20 .78 

High-quality 

integration 

2.48 .79 4.05 .78 3.88 .80 

SCH_NO

_ST  

(N = 60) 

Perceived 

autonomy  

2.59 .62 2.61 .65 2.74 .61 

Perceived 

competence 

3.05 .83 3.08 .80 3.05 .78 

Perceived 

relatedness 

2.60 .79 2.69 .79 2.85 .76 

Low-quality 

integration 

3.46 .84 4.16 .82 3.85 1.11 

High-quality 

integration 

2.44 .76 2.96 .80 2.40 .76 

 

 

 

 

Effects of the School Learning Support 

To test the effects of the school learning support on perceived need satisfaction 

and integration practices, ANCOVAs were conducted to compare the scores of the mid-

questionnaire while controlling for the pre-questionnaire scores, and paired t-tests were 

used to examine whether there were increases in the mid-questionnaire scores in each 

school. Levene’s test for homogeneity and normality checks were carried out, and the 

assumptions were met.  
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Table 2. ANCOVA results of post- and delay- questionnaires for the two groups 

Post-questionnaire (pre-questionnaire as covariate) 

Variables Groups Adjusted 

Mean 

SE F 2 

Perceived 

Autonomy 

SCH_ST 4.25 0.06 443.05*** 0.788 

SCH_NO_ST 2.56 0.06   

Perceived 

Competence 

SCH_ST 4.31 0.07 154.40*** 0.57 

SCH_NO_ST 3.01 0.07   

Perceived 

Relatedness 

SCH_ST 4.18 0.07 222.16*** 0.65 

SCH_NO_ST 2.69 0.07   

Low-quality 

Integration 

SCH_ST 4.28 0.07 1.72 0.01 

SCH_NO_ST 4.15 0.07   

High-quality 

Integration 

SCH_ST 4.04 0.08 89.88*** 0.43 

SCH_NO_ST 2.98 0.08   

Delay-questionnaire (post-questionnaire as covariate) 

Perceived 

Autonomy 

SCH_ST 3.66 0.08 7.35** 0.06 

SCH_NO_ST 3.28 0.08   

Perceived 

Competence 

SCH_ST 3.78 0.06 5.07* 0.04 

SCH_NO_ST 3.56 0.06   

Perceived 

Relatedness 

SCH_ST 3.63 0.10 5.67* 0.05 

SCH_NO_ST 3.26 0.10   

Low-quality 

Integration 

SCH_ST 4.15 0.07 5.67* 0.05 

SCH_NO_ST 3.91 0.07   

High-quality 

Integration 

SCH_ST 3.52 0.08 34.76*** 0.23 

SCH_NO_ST 2.78 0.08   

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

 

 

The ANCOVAs, see Table 2, showed that the SCH_ST group (M = 4.20; SD 

= .61) perceived significantly higher autonomy than the SCH_NO_ST group (M = 2.60; 

SD = .65), F (1, 119) = 443.04, p < .001; the SCH_ST group (M = 4.30; SD = .80) 

perceived significantly higher competence than the SCH_NO_ST group (M = 3.08; SD 

= .80), F (1, 119) = 154.40, p < .001; and the SCH_ST group (M = 4.18; SD = .82) 

perceived significantly higher relatedness than the SCH_NO_ST group (M = 2.69; SD 

= .79), F (1, 119) = 221.15, p < .001. Regarding integration practices, the analyses 

showed that the SCH_ST group (M = 4.27; SD = .77) did not differ significantly from 

the SCH_NO_ST group (M = 4.16; SD = .82) in self-reported scores for low-quality 
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integration practices, F (1, 119) = 1.18, p =.19, and the SCH_ST group (M = 4.05; SD 

= .78) reported significantly more high-quality integration practices than the 

SCH_NO_ST group (M = 2.96; SD = .80), F (1, 119) = 89.88, p < .001. 

The paired t-tests showed that the SCH_ST group had significantly higher scores 

on the mid-questionnaire than on the pre-questionnaire for perceived autonomy, t(61) = 

30.74, p < .001; perceived competence, t(61) = 15.90, p < .001, perceived relatedness, 

t(61) = 21.42, p < .001; low-quality integration practices, t(61) = 12.08, p < .001; and 

high-quality integration practices, t(61) = 15.52, p < .001. The tests also revealed that 

the SCH_NO_ST group had significantly higher scores on the mid-questionnaire than 

on the pre-questionnaire scores for the two types of integration practices (low-quality, 

t(59) = 9.03, p < .001; high-quality, t(59) = 3.28, p < .01), but there were no significant 

differences between the pre- and mid-questionnaires in terms of perceived need 

satisfaction (perceived autonomy, t(59) = .33, p = .75; perceived competence, t(59) = 

.38, p = .71; or perceived relatedness, t(59) = 1.19, p = .24). 

 

Persistence of the School Learning Support Effects 

To examine the persistence of the school learning support effects on perceived 

need satisfaction and integration practices, ANCOVAs were conducted to compare the 

post-questionnaire scores by excluding the effects of the mid-questionnaire scores, and 

paired t-tests were used to examine whether there were increases in the post-

questionnaire scores in each school. Levene’s test for homogeneity and normality 

checks were carried out, and the assumptions were met.  

For perceived need satisfaction, the analyses, see Table 2, showed that the 

SCH_ST group (M = 4.18; SD = .66) perceived significantly higher autonomy than the 

SCH_NO_ST group (M = 2.74; SD = .61), F (1, 119) = 7.35, p = .01; the SCH_ST 
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group (M = 4.27; SD = .78) also perceived significantly higher competence than the 

SCH_NO_ST group (M = 3.05; SD = .78), F (1, 119) = 5.07, p = .02; and the SCH_ST 

group (M = 4.02; SD = .76) perceived significantly higher relatedness than the 

SCH_NO_ST group (M = 2.85; SD = .76), F (1, 119) = 5.67, p = .02. For the 

integration practices, the analyses further showed that the SCH_ST group (M = 4.20; 

SD = .78) reported significantly more lower-quality integration practices than the 

SCH_NO_ST group (M = 3.85; SD = 1.11), F (1, 119) = 5.67, p =.02; the SCH_ST 

group (M = 3.88; SD = .80) also reported significantly more high-quality integration 

practices than the SCH_NO_ST group (M = 2.40; SD = .76), F (1, 119) = 34.78, p < 

.001. 

The paired t-tests showed that in the SCH_ST group, the post-questionnaire 

scores were significantly higher than the mid-questionnaire scores for high-quality 

integration, t(61) = 2,25, p < .028, but not for perceived autonomy, t(61) = .31, p = .76; 

perceived competence, t(61) = .43, p = .67; perceived relatedness, t(61) = 1.81, p = .08; 

or low-quality integration, t(61) = 1.06, p = .29. The tests further revealed that in the 

SCH_NO_ST group, the post-questionnaire scores were significantly lower than the 

mid-questionnaire scores for the two types of integration practices (low-quality, t(59) = 

4.45, p < .001; high-quality, t(59) = 6.54, p < .01), but there were no differences 

between the mid- and post-questionnaires for perceived need satisfaction (perceived 

autonomy, t(59) = 1.87, p = .08; perceived competence, t(59) = .52, p = .61; perceived 

relatedness, t(59) = 1.67, p = .10). 

Overall, the SCH_ST group reported greater perceived need satisfaction and 

more low- and high-quality integration practices than the SCH_NO_ST group after the 

intervention. Thus, the intervention increased teachers’ perceived need satisfaction and 
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integration practices. The effects of the support persisted in the SCH_ST group but not 

in the SCH_NO_ST group. 

 

How Do the Teachers Think About The Proposed Support 

This study used two rounds of semi-structured interviews to collect teachers’ 

views on the proposed support and their persistence in the integration practices. The 

interview data in the first round concerned how the support satisfied the teachers’ needs, 

and the data from the second round concerned what factors sustained their need 

satisfaction and integration practices after 10 months.  

Perceived Autonomy Support  

The interview data showed that the school leader team, which included the 

principal, vice principals, and subject heads, provided the teachers with opportunities to 

choose their preferred tools and pedagogies for preparing technology-integrated 

classroom activities. All of the teachers viewed the individual support fund and the 

absence of designated digital tools as an explicit invitation by school leaders to choose 

their favorite tools for learning. They felt free, inspired, and encouraged, as shown by 

the following excerpts. 

Teacher 1: The support fund encouraged me to pick and subscribe to two digital 

tools, and to learn about how to teach with them.  

Teacher 2: I felt that my principal endorsed my choice of the digital tool. The 

tool suits my teaching needs and is one I find useful and easy to use. I 

should thank my principal. 

Teacher 3: No default tool for teaching was a good approach. I can use some 

familiar tools I have used before.  

Teacher 4: I chose these tools because they fit my pedagogy. This is how I teach. 
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Perceived Digital Competence Support 

The interview data revealed that the professional development activities made 

the teachers feel more competent in using technology to support student-centered 

learning. All of the teachers stated that they felt more confident because they had 

opportunities to consult experts to build up their knowledge, improve their teaching 

ideas, or have their teaching ideas endorsed. The teachers felt more open and 

comfortable speaking to someone outside their school and able to share new teaching 

ideas without being judged or criticized. They believed that the experts, who did not 

know them, could comment objectively on their ideas, and also found the experts’ 

feedback constructive. The following excerpts illustrate how the experts supported 

teacher learning.  

Teacher 5: I felt more comfortable sharing new ideas on instructional designs 

with the experts. They gave very constructive feedback. 

Teacher 6: The individual session with the experts was very useful. They 

commented objectively on my teaching ideas.  

Teacher 7: They [the expert] are outsiders and can give me comments from a 

new perspective. Their comments were helpful. 

Teacher 8: I found the individual meetings very helpful. The experts were open 

and welcoming. I shared what I wanted to teach with them and 

received feedback.  

Perceived Digital Relatedness Support 

The data also showed that the trios of learning buddies made the teachers feel 

that they were working together to achieve school objectives and increased their sense 

of belongingness to their school and learning community. The following are excerpts 

from the teachers’ discussion of how the learning buddies supported relatedness.  
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Teacher 9: I thought the learning buddies were very good for the new initiatives. 

We worked as a team, rather than alone.  

Teacher 10: I was able to observe other subject teachers’ lessons and learn from 

them how to use technology to support student-centered learning, and 

the ideas were fresh.  

Teacher 11: We have become technology integration buddies.  

Teacher 12: I loved this buddy system. I enjoyed it a lot. 

Persistence of School Learning Support Effects 

The second-round interview data were used to identify the factors that sustained 

perceived need satisfaction. The analyses revealed that the three most important factors 

were (i) comfort with the tools, (ii) benefits of the tools, and (iii) informal learning 

communities. All of the teachers loved the tools that they used in teaching and wanted 

to explore new teaching ideas. They also stated that technology increased the 

effectiveness of student-centered learning. Their groups of learning buddies continued 

to meet and even grew. The following excerpts illustrate these three factors.  

Teacher 1: [The other 11 teachers had similar views.] I found it easy and 

comfortable to use the tools for teaching. More familiar. I love the 

tools.  

Teacher 2: [The other 11 teachers had similar views.] I can see the benefits of 

using technology to support student-centered learning. More effective. 

It saved time and costs when I used technology to teach students (both 

low- and high-quality). 

Teacher 3: [Most teachers had similar views.] I still have my original learning 

buddies, and now I have more learning buddies. Eight of us learn 

together and share our experiences.  
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Discussions and Conclusions 

Empirical implications 

The first empirical implication is that, as predicted, the proposed support 

significantly satisfied teacher perceived autonomy, competence, and relatedness, 

resulting in more high-quality technology integration practices. This finding implies that 

the three support dimensions—leader, expert, and peer—motivated teachers to respond 

to the school initiative to use technology to support student-centered learning (high-

quality). In line with the SDT-based study on teacher work commitment by Lee and 

colleagues (2020), the findings show that SDT can be used to explain teacher 

technology integration in classrooms and reveal that promoting autonomy, competence, 

and relatedness is critical for technology integration. These findings are supported by 

the interview data. When schools satisfy these three needs, teachers feel a stronger sense 

of autonomy (choosing technologies for teaching and learning), a stronger sense of 

competence (using a new pedagogy, student-centered learning), and a stronger sense of 

relatedness (through connections with their peers for growth). They also align with 

those of studies suggesting that school support influences the adoption of technology for 

learning and teaching (Chiu, 2017; Chiu & Churchill, 2016; Serriawati & Azwar, 2020). 

These studies have suggested that insufficient support from schools is a major barrier to 

the promotion of educational technology initiatives, because without support, teachers 

tend to have lower self-efficacy and to be less likely to master the skills necessary to 

pursue the initiatives. Accordingly, effective school learning support should (i) offer 

support funds that allow teachers to choose their own technological tools, (ii) provide 

individual consulting sessions to help teachers build the confidence and knowledge 

needed to pursue initiatives, (iii) provide workshops and talks, and (iv) create learning 
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buddy groups to encourage mutual support and learning. Such support will help to 

foster teachers’ autonomy, competence, and relatedness, in line with findings regarding 

the application of SDT in the workplace (Lee et al., 2020).  

 Second, for low-quality integration, the teachers in both groups used technology 

to support student-centered learning, and the difference between the groups was not 

significant. These results suggest that teachers may not need school learning support for 

low-quality integration practices. It is because teachers practiced low-quality 

technology integration to save time and costs (Cheng et al., 2020). Low-quality 

integration practices are less complex and cognitively demanding than high-quality 

practices, and that they are a prerequisite for high-quality practices (Chiu et al., 2020). 

The teachers found it easy to implement low-quality practices to work toward school-

based initiatives and policies.  

The final empirical implication is that the teachers who received the school 

learning support derived from SDT were significantly more persistent in need 

satisfaction and quality integration practices than the teachers who did not receive the 

support. These results align with those of prior SDT studies (Lee et al., 2020; Murphy & 

Taylor, 2020). Persistent teachers are likely to have greater perceived autonomy, 

competence, and relatedness (Milyavskaya & Koestner 2011). Persistence in integration 

practices should be greater when teachers have higher self-endorsement of their 

engagement in these (comfort in RQ3) and other practices (informal learning 

communities in RQ3); in this case, the proposed school support. The teachers’ high 

engagement indicated high self-endorsement because they found the practices fun and 

beneficial (benefits in RQ3), and they were more persistent than teachers who engaged 

for reasons indicative of low endorsement, such as protecting their self-esteem and 

avoiding feeling guilty (Lee et al., 2020; Murphy & Taylor, 2020). Autonomously 
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motivated teachers have more to gain from being persistent and are better able to recruit 

the necessary cognitive, affective, and energetic resources to persist (e.g., informal 

learning communities in RQ3; Ryan & Deci, 2020). This autonomous motivation is like 

an energy source that encourages the teachers to engage behaviorally, cognitively, and 

emotionally in using technology to support student-centered learning (Reeve, 2013).  

Theoretical Contributions 

The first and second empirical implications contribute to SDT by indicating that 

the effectiveness of needs-based support is affected by the complexity of the activities 

and tasks involved. The proposed school learning support motivated the teachers to 

engage in more high-quality technology integration practices, which are relatively 

complex, but not low-quality practices. This implies that in the work environment, 

individuals commit to activities that they feel capable of doing under external 

expectations or pressure. The related needs-based support may not be effective for less 

complex jobs and tasks. The majority of SDT-based studies of support for employee 

needs have considered how school support relates to work engagement, commitment, 

and well-being (Lee et al., 2020). However, few SDT-based studies have examined 

which activities require support and when. Therefore, this study suggests that the 

application of SDT should take task complexity into account.  

The second theoretical contribution, which is driven by the third empirical 

implication, concerns the after-effects of needs-based support. In this study, low-quality 

integration practices, which were not motivated by the proposed school learning 

support, were sustained for 10 months. This implies that the support may have affected 

persistence even though it did not directly affect engagement. Accordingly, this study 

posits that activity complexity may determine the effects (either immediate or delayed) 

of needs-based support. 
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Practical suggestions 

Studies on teacher development programs for technology integration have 

focused on the introduction of new digital tools, the development of digital skills, 

technological skills, and curriculum design, and the sharing of experiences (Chiu, 2017; 

Chiu & Churchill, 2016). These programs can prepare and motivate teachers to use 

technology in learning and teaching by enhancing their self-efficacy and increasing the 

perceived ease of use and usefulness of the technology, and by introducing innovative 

instructional strategies. This study is aligned with the current research and advocacy 

from COVID-19 (e.g., teacher wellbeing; Chiu et al., 2021), and offers a different 

approach to supporting teacher technology integration practices that emphasizes teacher 

motivation, persistence, and well-being.  

Three practical suggestions are thus offered for school leaders, teacher 

educators, and policy makers to satisfy teachers’ basic needs and thereby increase their 

engagement in technology integration practices. The first is to promote autonomy by 

offering support funds for teacher learning. Teachers should use the funds to attend 

workshops on the tools of their choice. Accordingly, teachers can directly benefit from 

the autonomy provided by the fund. The second suggestion is that schools work with 

external bodies such as universities, academic associations, and educational technology 

service providers to offer workshops and individual consultant sessions to teachers. As 

performance reviewers, school leaders may elicit stress and doubt in teachers when they 

ask for advice. Teachers may consider what they share to be part of their performance 

evaluation. This suggestion is thus to protect teachers’ self-esteem and enhance their 

confidence and self-efficacy (Sahin, 2017). Teachers are more likely to be receptive to 

competence-based feedback from external bodies. The third suggestion is to encourage 

teachers to form their own informal learning communities by offering incentives (Judge, 
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& O’Bannon, 2008). In schools, teachers are often grouped according to their subjects 

and functional groups; therefore, such communities should be formed voluntarily, and 

should not be limited to teachers’ own subjects or working units. Schools should reduce 

teaching loads or offer bonuses for any communities formed. The final suggestion is 

that schools should use strategic planning to allocate their resources for needs-based 

support. They should offer greater support for more difficult or challenging tasks to 

avoid wasted resources, as needs-based support may not be effective for simple tasks.  

Limitations and Future Research Directions 

Three limitations of this study are noted. First, the finding that the three support 

dimensions can increase teacher engagement in quality integration practices is based on 

self-reported data. Additional studies using objective measures (McIntyre et al., 2016), 

such as the frequency and duration of practices or students’ perceptions, are needed to 

validate the findings. Second, this study did not analyze how the different types of 

motivation related to the teachers’ integration practices or discuss the SDT framework 

comprehensively (Ryan & Deci, 2020). Future studies should investigate the roles of 

different types of motivation in integration practices. Finally, this study found strong 

associations between school support and technology integration. Future studies should 

use structural equation modeling to examine how needs-based support and teacher 

motivation affect technology integration (Cheng et al., 2020; Lee et al., 2020). 
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