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Abstract 
The Ministry of Education on a Western Pacific island invested in an expensive 1:1 tablet program providing 

elementary teachers and students with a tablet but had not determined if the program produced desired 

positive changes in the teachers’ instructional practices of lesson planning and lesson presentation. Guided by 

experiential learning theory, this causal–comparative study’s purpose was to determine if the 1:1 tablet 

program resulted in changes in elementary teachers’ use of technology in their lesson planning and lesson 

presentation practices. We analyzed pre and postimplementation lesson planning and lesson presentation 

data, collected from 63 elementary teachers, using repeated measures t-tests. Results showed teachers’ use of 

technology in lesson planning and lesson presentation increased significantly following implementation of the 

1:1 tablet initiative. These findings suggest that the 1:1 tablet program created an environment that positively 

supported technology-driven instruction for teachers as well as students. In light of these results, the 1:1 tablet 

program appears to be a worthwhile initiative for the education system on the island that should be continued 

and possibly expanded even if public financial resources are scarce. 
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Introduction 
The Ministry of Education on a Western Pacific island (MOEWPI) is a governmental agency for a small and 

isolated island school system with 3,100 students and 280 teachers who are part of a population of 20,000 

people (MOEWPI, 2018). MOEWPI spent $750,000 on a 1:1 tablet program, which provided a tablet to each 

teacher and each student at the elementary school level. The elementary school covers grades 1 to 8 for ages 6 

to 13 years old, and high school includes grades 9 to 12 for ages 14 to 17 years old (MOEWPI, 2018). This 

initiative was poised to become the MOEWPI’s primary technology effort over the upcoming years, but the 

level of teachers’ use of technology for lesson planning and lesson presentation had not been determined by 

MOEWPI leadership prior to this study. The present study addressed this gap in applied research and practice 

for the MOEWPI by investigating whether teachers’ use of technology in lesson preparation and presentation 

changed after the rollout of the 1:1 tablet program. Results of this study aided MOEWPI in determining the 

success of the initiative to allow for meaningful prioritizing of funds and other resources.  

The MOEWPI (2017b) leadership sought to implement an ambitious 10-year Master Plan 2017–2026 in which 

key priorities compete for limited financial resources. In the plan, technology for curriculum improvements 

received 30% of the available funds, whereas pedagogical in-service training for teachers received only 7% 

based on internal financial records. Teacher training and development are shown to be more critical to 

student success than technology (Lawrence et al., 2018). This is true especially in isolated or underserved 

school districts like the MOEWPI, where most teachers (92%) have little to no formal teacher training 

requiring them to learn instructional pedagogy and methodology while on the job or through in-service 

training. Consequently, pedagogical in-service training would seem to be a more urgent need for immediate 

funding, which might require a more substantial proportion of available resources to undertake (Ra et al., 

2016; Wade et al., 2013) than other initiatives, thereby contesting the funding allocations of the current 10-

year Master Plan. Thus, to justify the high percentual allocation of funds to the 1:1 tablet program, the 

MOEWPI leadership needed to determine if teachers were sufficiently using the tablets to work with students. 

With the 1:1 tablet initiative, the MOEWPI leadership attempted to bring itself to the forefront of educational 

technology in the region and, therefore, provided 163 elementary teachers and their students with a tablet. 

The MOEWPI’s director of curriculum and instruction stated that the intent of the 1:1 tablet initiative was to 

increase the level of technology used by teachers in lesson planning and lesson presentation and continue to 

provide students with reinforcement and practice activities using modern devices instead of the increasingly 

outdated computer labs. The 1:1 tablet program was implemented with the assumption that teachers would 

learn, prepare, and present their lessons through experience from using the tablets. According to the 

MOEWPI’s director of curriculum and instruction, in this sense, the 1:1 tablet program depended somewhat 

on experiential learning (see Kolb, 1984) to increase teacher use of technology in lesson planning and 

presentation. However, the results of this initiative were unknown prior to completion of the present study. 

Literature Review  
Teachers’ use of technology in the classroom is directly linked to experiential learning. Teachers must learn by 

doing. They must first learn to use the technology themselves; then they learn to apply, adjust, and extend 

that use within the day-to-day operations of the classroom (see Kay & Ruttenberg-Rozen, 2019; Paulus et al., 

2020; Starkey, 2020). Therefore, Kolb’s (1984) experiential learning theory (ELT) was employed as the 

theoretical lens through which to investigate whether the 1:1 tablet program produced changes in the level of 

teachers’ use of technology in lesson planning and presentation. ELT is a concept of learning whereby learners 

learn from experience and apply them in a real-world situation (Bishop et al., 2015; Chorazy & Klinedinst, 

2019; Paulus et al., 2020). As such, the learning cycle model of the ELT applies to all learning contexts (Kolb 

& Kolb, 2018) and is the model that guided the implementation of the MOEWPI’s 1:1 tablet program.  
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Prior to initiation of the program that is the focus of the present study, MOEWPI teachers and students had 

limited access to 1:1 technology and other technology-based instructional supports. To address this access 

issue, a 1:1 tablet program was implemented to ensure every MOEWPI elementary teacher and student had 

access to technology that would enhance teaching and learning. Access is critical for the success of any 

program or model (Harris et al., 2016; Solano et al., 2017; Statti & Torres, 2020). Yet, the primary challenge is 

not merely the availability of the technology in the classroom but how teachers use and integrate it to improve 

their instructional practices (Kalonde, 2017). With the implementation of the 1:1 tablet program across all 

elementary schools and the supportive elements that accompanied the rollout, MOEWPI leaders anticipated 

improvement in the teachers’ use of technology that would reinforce their instructional efforts with students. 

1:1 Technology Use in Schools 

The speed with which schools in the United States and many parts of the world implement technology in 

education environments continues to increase (Aufenanger, 2015; Breyer, 2020; Cole & Sauers, 2018; Holen 

et al., 2017; Tinmaz & Ozturk, 2019). Several reviews of research and empirical studies (e.g., Fleischer, 2012; 

Harper, 2018; Paulus et al., 2020; Starkey, 2020; Sung et al., 2016) have examined how various technologies 

affect teachers’ and students’ learning and technology use in the classroom. Like other forms of technology, 1:1 

technology, whereby each teacher and each student have their own device, is changing the way teachers teach 

and students learn. Individual technology is known to increase student engagement, collaboration, teacher–

student interaction, and personalized learning (De Bruyckere et al., 2016; Harper, 2018; Soffer & Yaron, 2017; 

Wright, 2018). If technology is well designed and applied, it offers many benefits to student learning and 

teacher performance and can expand and amplify teaching practices (Office of Educational Technology [OET], 

2017). Technology in schools has changed how students learn beyond teacher instruction and textbooks as 

well as how teachers assess students (Kalonde, 2017). Mobile technology has unique advantages for 

supporting interactive activities where technology applications provide teacher-to-student and student-to-

student interactions in terms of mobility and functionality in creating a learning environment (Kim et al., 

2019; Shamir-Inbal & Blau, 2016; Sung et al., 2016). Varier et al. (2017) added that 1:1 technology provides 

easy and quick access to learning that otherwise would be nearly impossible with dedicated computer labs.  

With access to 1:1 technology, teachers and students are experiencing shifts in their roles. Harper (2018) 

concluded that technology encourages collaboration between teachers and students. Collaboration between 

teachers in the same classrooms, the same school, or other classrooms around the world is now possible with 

technology and that technology allows the opportunity to improve communication, teaching, and learning 

(Harper, 2018; Raja & Najmonnisa, 2018; Soffer & Yaron, 2017). Students have changed the way they access 

knowledge, while teachers have shifted their role to be facilitators for learning (Gherardi, 2017; Varier et al., 

2017).  

Technology encourages independent learning provided teachers receive adequate training and experience 

with the device and technology use is reflected in teachers’ lesson planning and instructional practices. With 

the assistance of technology, teachers can more easily provide personalized learning that meets the needs of 

different student learning styles and different abilities; however, this approach may take time and 

considerable technical and pedagogical knowledge (Blundell et al., 2020; Byers et al., 2018). Wright (2018) 

asserted that personalized learning allows more free time and resources for teachers to work one-on-one with 

each student when they are not on computers. Technology encourages individual learning and reflection, 

where students can learn useful lifelong skills (Kopevev et al., 2020; Sert & Boynuegri, 2017; OET, 2017).  

Barriers to Successful Implementation of 1:1 Technology 

Several barriers exist in the 1:1 technology implementation. Fransson et al. (2018), Jack and Higgins (2019), 

Soffer and Yaron (2017), and others identified barriers that must be overcome in 1:1 technology 
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implementation, challenges that remain relevant to the success of any 1:1 technology program today. The 

barriers identified included time, access, resources, expertise, and support. To date, researchers continually 

find similar barriers to successful 1:1 technology implementation in schools (Fransson et al., 2018; Harper, 

2018; Harris et al., 2016; Jack & Higgins, 2019; Lawless, 2016; Lewis, 2016; McClure & Pilgrim, 2020; 

Nicholas & Fletcher, 2017; Paulus et al., 2020; Soffer & Yaron, 2017; Swallow, 2015).  

According to Kalonde (2017), technology access is just the beginning. For example, Natia and Al-hassan (2015) 

investigated the extent to which school administrations promote teaching and learning through the use of 

technology in Ghanaian Basic Schools. They found that while Ghana public schools already had a technology 

policy in place, the challenges were the lack of adequate infrastructure and teacher training on integrating 

technology in schools. Moreover, Niederhauser and Lindstrom (2018) indicated that overcoming the barrier of 

technology access is not sufficient to produce meaningful change in instructional pedagogy. Ditzler et al. (2016) 

stated that teachers’ knowledge, unfamiliarity, and comfort level with technology influence how they use it in 

the classroom. As such, teachers need time to learn, experience, and reflect on the technical and pedagogical 

uses of technology, which is consistent with Kolb’s (1984) experiential learning theory. 

Challenges in education systems include the absence of leadership visions, teacher training on technology, 

and classroom support for teachers (Dinc, 2019; Niederhauser & Lindstrom, 2018; Paulua et al., 2020; 

Sheppard & Brown, 2014; Tosuntas et al., 2019). Limited access to the internet and lack of instructional 

devices can prohibit teachers from using technology in the classroom (Barbera et al., 2015). While good 

teaching goes beyond merely presenting information to students, support from the district leadership as well 

as professional development is essential to the success of any 1:1 technology program (McClure & Pilgrim, 

2020; Niederhauser & Lindstrom, 2018; Paulus et al., 2020; Williams-Britton, 2021).  

Leadership in Technology Implementation 

While technology becomes ubiquitous in the schools, the role of the school leaders needs to change if they are 

to meet the demands of the new learning environment. School leadership is a critical component to guide the 

teaching-learning process and prepare students with relevant 21st-century skills for an economically driven, 

global workplace (Niederhauser et al., 2018). For example, in a phenomenological study that explored school 

superintendents’ perceptions related to 1:1 initiative, Cole and Sauers (2018) highlighted themes related to 

vision by focusing on infrastructure and providing needed support for teachers and students before the 

rollout. Leaders need to create a vision with relevant stakeholders to meet the needs of all learners (Fleischer, 

2012; Lamb, 2018; Niederhauser et al., 2018) that emphasizes the development and training of new 

pedagogies with 1:1 technology (Lawless, 2016). In addition, school leaders need to nurture a culture of 

growth and change that is beneficial to students and teachers.  

Simply adding technology in the classrooms will not change the teaching and learning culture that may lead to 

improvement (Niederhauser et al., 2018). By creating a culture of teaching, whereby teachers and students 

interact with one another, with the technology and with the content, schools will make instructional delivery 

more meaningful than the curriculum alone (Mohale, et al., 2020; Soebari & Aldridge, 2015). Mitchell et al. 

(2016) asserted that having the technological resources available to teachers is not enough for them to know 

how those resources should work in the classroom. To overcome barriers to successful implementation of 1:1 

technology programs, researchers posited that school leaders need to plan and carry out learning strategies to 

support teachers (Niederhauser et al., 2018; Paulus et al., 2020; Simmons & Martin, 2016), conduct reviews 

of the relevant literature (Chang, 2019), and provide cohesive policy implementation (Gherardi, 2017). 

According to Keane and Keane (2017), delegated leadership, adequate infrastructure, knowledgable teachers, 

and appropriate professional learning are drivers for the success of 1:1 technology initiatives.  

Leaders need to provide a context where technology programs have the potential to change the instructional 

behavior of teachers (Niederhauser et al., 2018). The success of 1:1 and other technology initiatives is 
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dependent on the program’s context (Fleischer, 2012; Niederhauser et al., 2018). Thus, the role of leadership 

is critical in helping teachers develop new learning experiences that create a safe culture and ideal classroom 

environment for students. As technology continues to increase in schools, school leaders must prepare for 

such an environment in the classrooms (Cole & Sauers, 2018). As student achievement remains the goal of 1:1 

technology programs, leaders may focus on teachers in providing time for more experience in planning for 

student-centered learning (Francom, 2016). School leaders must, therefore, identify and implement an 

experiential teaching and learning framework that can create a safe space where teachers and students 

practice, experience, and reflect on what they learn with the 1:1 technology in a continuous cycle (e.g., Kolb, 

1984; Morris, 2020). While school leaders are role models to all learners, Gherardi (2017) recommended that 

they model flexibility that allows teachers to be open with their frustrations with 1:1 technology initiatives. 

Leaders should approach this new learning environment with a holistic view.  

Professional Development for Technology Integration 

Professional development on the use of 1:1 technology is an essential strategy for supporting teachers’ learning 

(Hall & Trespalacios, 2019; Paulus et al., 2020). One of the essential functions of school leadership is to 

address the ongoing availability of professional development for teachers; however, many teachers are not 

receiving professional development to support the use of technology. Yet, too often, school leaders provide 

teachers insufficient professional development and ongoing support in technology-driven practices; therefore, 

school administrators must understand how to effectively engage their teachers (Gonzales, 2020; OET, 2017; 

Zagami et al., 2018). According to a report from a U.S. sample of 1,200 teachers on technology in schools by 

The Common Sense, only 4 out of 10 teachers received professional development that supports their 

educational use of technology (Vega & Robb, 2019). Perhaps one of the most crucial obstacles to the success of 

1:1 technology implementation in schools is a lack of adequate professional development of teachers.  

To prepare students for college and career, teachers need to know more about various forms of teaching and 

pedagogies (Darling-Hammond et al., 2017). For 1:1 technology programs to be successful, teachers must continue 

to learn about effective technical and pedagogical approaches to using technology in the classrooms (Niederhauser 

et al., 2018; Paulus et al., 2020). Ongoing professional support is a crucial factor in a successful 1:1 technology 

implementation (Lewis, 2016). Professional development about 1:1 technology implementation has been a 

common theme among researchers (Hassler et al., 2018; Kim et al., 2019; Koh et al., 2017; Parrish & Sadera, 2018). 

As new technology continues to develop, the need for ongoing teacher development will never end.  

Longstanding recommendations that emerged from prior research include providing instructional quality via 

technology and expecting teachers to effectively use technology (OET, 2017); however, teachers still face 

challenges with technology as an instructional tool. An enduring problem to 1:1 technology implementation is 

the lack of support for teachers. One-to-one technology implementation is a time-consuming endeavor that 

imposes additional workload on participants (Barbera et al., 2015); therefore, teachers need time to learn and 

support each other (Lamb, 2018). For example, creating an infrastructure that supports teachers’ work is 

necessary for enhanced and sustainable use of technology (Camburn & Han, 2015; Hill & Valdez-Garcia, 

2020). Providing support for teachers to further their professional learning and skills (Hall & Trespalacios, 

2019; Karolcik et al., 2016), as well as their attempts to change their practices (Romero & Vasilopoulos, 2020; 

Soebari & Aldridge, 2015), are essential for successful 1:1 technology integration and other improvements to 

instructional practice.  

Teachers’ attitudes and beliefs are essential in influencing the adoption and acceptance of 1:1 technology 

programs. With professional development, teachers’ perceptions may determine their challenges for successful 

technology implementation (Kim et al., 2019). Thus, teachers need to be viewed as individuals with specific 

beliefs, knowledge, and experience (Abbott, 2016). For example, in their study, Kimmons and Hall (2016) 

indicated that teacher beliefs were driven by their daily classroom practices rather than being part of an 
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institution. Principals’ roles can contribute to the effective integration of technology in the classrooms. Alghamdi 

and Prestridge (2015) and Kallio and Halverson (2020) found that when principal and teacher beliefs are in 

alignment for learning technology, a transformation of teachers’ practices occurs, shifting to student-centered 

teaching and learning. Teachers are more likely to adopt and integrate technology if they believe it has the 

potential to improve teaching and learning (Chikasa et al., 2014; Mwapwele et al., 2019; Powers et al., 2020). For 

the successful implementation of 1:1 technology, effective teacher professional development and learning must 

take teachers’ attitudes toward and beliefs about technology into consideration. 

When adopting technology in the classroom, leaders must also be mindful of what their instructional goals 

are, how technologies will enable them to reach those goals, and how technology can help students make 

connections to those goals. In addition, for success in implementing technology in the schools, leaders can 

help determine implementation challenges and inform strategies for future development by understanding 

students’ and teachers’ perceptions of how they use various technology (Ditzler et al., 2016; Niederhauser et 

al., 2018; Siefert et al., 2019).  

Purpose of the Study and Research Questions 

In recent years, the MOEWPI invested heavily in an expensive 1:1 tablet program but had not determined if 

the program produced the expected positive changes in elementary teachers’ lesson planning and 

instructional delivery. Therefore, the purpose of this quantitative, causal–comparative study was to determine 

if the 1:1 tablet program resulted in positive changes to the level of elementary teachers’ use of technology in 

their lesson planning and presentation. The following research questions guided the study:  

Research Question 1: What is the difference in the level of teachers’ use of technology in lesson planning as 

measured by the CIOT before and after they received tablets through the 1:1 tablet program? 

Research Question 2: What is the difference in the level of teachers’ use of technology in lesson 

presentation as measured by the CIOT before and after they received tablets through the 1:1 tablet 

program? 

Methods 

According to Wade et al. (2013), Onalan and Kurt (2020), and Woods (2020), personal computers and 

technology provide opportunities to strengthen and expand teachers’ options when planning and delivering 

the course content. With the present study, the MOEWPI’s needs were addressed through the comparison of 

the level that teachers used technology in lesson planning and lesson presentation as measured by the 

Classroom Instruction Observation Tool (CIOT) before and after adoption of the 1:1 tablet program. The CIOT 

was a preexisitng evaluation instrument already in use by the MOEWPI for several years as a means to 

measure teachers’ performance in critical areas. Given its long-standing, practical application in the 

MOEWPI, the CIOT was determined to be the best choice for assessing the potential effects of the 1:1 tablet 

program as technology use in lesson planning and lesson presentation were addressed within the instrument. 

For the CIOT, all teachers were required to prepare and submit lessons plans to the school office. In addition, 

teachers were observed by trained administrators who rated teachers’ performance in relevant areas during 

the delivery of instruction.  

Participants 

The population for this study was the group of MOEWPI elementary teachers who had received tablets 

through the 1:1 tablet program. Investigating this group allowed for analysis of the level of teachers’ use of 
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technology by providing a matched sample with the preassessment observations conducted in 2015 before the 

tablets were distributed and the postassessment observation conducted in 2018 after all the teachers had been 

trained and used the tablets for at least 1 year. The deployment of the program relied on the tablets as stand-

alone systems not dependent on the internet or external resources, which decreased confounding factors that 

might be expected when such devices are internet dependent.  

The final sample of 63 elementary teachers included those who had CIOT scores before and after they received 

program tablets. A power analysis for repeated measures t-test with an effect size of 0.5, the alpha error 

probability of 0.05, and a sample size of 63 resulted in an observed power of 0.97 for this study. The teachers 

in the final sample all came from MOEWPI’s elementary schools, as by 2018, the 1:1 tablet program was 

targeting only elementary schools. In elementary schools, the school environment, language, and curriculum 

are similar, offering an inherent degree of control within this design. The educational level of these teachers 

was not high, with 1.3% having had preservice training (i.e., in pedagogy and methodology and a degree from 

teacher college; MOEWPI, 2017a).  

Instrumentation  

The data source for the study was the archival data of elementary school teacher observations performed by 

the MOEWPI’s Bureau of Curriculum and Instruction (BCI), the office which administers the CIOT, the 

official form used in the MOEWPI’s teacher observation process. The instrument was used for all elementary 

school teachers before, during, and after the deployment of the 1:1 tablet program. It was developed and used 

by BCI content coordinators who are trained to use it to observe teachers. BCI collects and maintains the data 

from the form and uses the data for need sensing and development of intervention and in-service activities. 

The CIOT is a measurement tool for rating teachers on 30 items covering the desired teacher traits or 

behavior. Each item is rated using the following scale: 1 = not observed, 2 = needs improvement, 3 = shows 

progress, 4 = meets standard, and 5 = exceeds standard. This study focused on two items related to 

technology: (a) the plan provides meaningful ways that students can integrate technology or manipulatives 

into their learning and activities, and (b) instruction uses a variety of ways to meet individual learning styles 

using media and manipulatives when appropriate. While these two items were the focus of the present study, 

we must note that the observers were trained to focus on the teachers’ technology use in the classroom rather 

than the use of manipulatives or other media when completing ratings.  

Data Collection  

The data collection was conducted at the schools by BCI content coordinators independent from the local 

school principals and the MOEWPI leadership. An observation protocol was followed by the assigned 

observers to ensure the CIOT measures were valid and reliable across observers. There were five trained 

observers from the BCI who conducted teacher observations using the CIOT, which were used for the results 

in this study. The observers were former classroom teachers with years of experience and training in various 

content areas and were supervised by the chief of teacher training. The observers conducted the observations 

with particular focus on the use of technology in the classrooms.  

Data Analysis  

An ex post facto, causal–comparative research design, involving the statistical analysis of archival data, was 

employed to test for significant differences between levels of teacher use of technology before and after the 

deployment of the MOEWPI’s 1:1 tablet program. The archival data set consisted of the 63 eligible records 

where the elementary teacher was observed using the CIOT in 2015 and again in 2018.  
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To test statistical assumptions, the Shapiro-Wilk test was used to determine normality. Analysis revealed that 

the distribution of scores in each data set was not normal and violated the assumption of normality. However, 

in a t-test, the study sample size of 63 elementary teachers adequately addresses the violation of the 

assumption of normality. According to Ghasemi and Zahediasl (2012), sample size greater than 30 or 40 will 

not violate assumptions of normal distribution. In a series of simulations, Poncet et al., (2016) found that the 

power of a t-test remained robust in comparing normal versus nonnormal data and in comparing against the 

nonparametric test. Snijders (2011) stated that the t-test is robust against nonnormality except for cases with 

serious outliers. The data for this study had no outliers (scores are restricted to 1 to 5), and the sample is 

moderately large. The repeated measures t-test was sufficiently robust in this situation and the results are 

suitable for MOEWPI decision-making and budget prioritization. 

Results  
Research Question 1 

What is the difference in the level of teachers’ use of technology in lesson planning as measured by the CIOT 

before and after they received tablets through the 1:1 tablet program? The Research Question 1 sample size 

was 63 and the scores are limited to a range of 1 to 5. The pretest had a mean of 0.92 (SD = 0.98). The posttest 

had a mean of 1.33 (SD = 1.00). There was an increase in the mean score between the pre and posttest of 0.41 

or 10%. The two-tailed repeated measures t-test analysis determined that the increase was statistically 

significant (t(62) = 2.514, p < .05). The teachers therefore significantly increased the level of their use of 

technology in lesson planning. 

Research Question 2 

What is the difference in the level of teachers’ use of technology in lesson presentation as measured by the 

CIOT before and after they received tablets through the 1:1 tablet program? The Research Question 2 sample 

size was 63 and the scores are limited to a range of 1 to 5. The pretest had a mean of 2.48 (SD = 1.544). The 

posttest had a mean of 3.10 (SD = 1.174). There was an increase in the mean score between the pretest and 

posttest of 0.52 or 15%. The two-tailed repeated measures t-test analysis determined that the increase was 

statistically significant (t(62) = 3.070, p < .05). The teachers therefore significantly increased the level of their 

use of technology in lesson presentation. 

With respect to the study overall, results show that there was a 10% increase in the level of teacher use of 

technology in lesson planning and a 15% increase in the level of teacher use of technology in lesson 

presentation after only one year of consistent, posttraining tablet implementation. The analysis showed that 

the increase in the ratings of the teachers’ level of use of technology was statistically significant (p < .05) for 

lesson planning and for lesson presentation. In terms of planning and in light of the urgency for information 

necessitated by MOEWPI leadership’s immediate need to make policy and operational decisions at the critical 

early stages of its 10-year Master Plan 2017–2026, accepting these findings as indicative of the positive effect 

of the 1:1 tablet program is reasonable.  

Discussion  
With the implementation of the MOEWPI’s 10-year Master Plan 2017–2026, it became clear that prioritizing 

funding allocations across a variety of initiatives was a critical issue. The MOEWPI leadership had to decide 

whether the extraordinary expense of the 1:1 tablet program could be justified for the full 10-year term of the 

2017–2026 Master Plan given that sustaining the tablet initiative would mean other equally important 

strategic goals received limited funding. In all matters of funding and resource allocation, relying upon 
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research-informed results offers the best method for evaluating alignment between goals and outcomes for 

any program or initiative.  

The findings and conclusions derived from the research results are oriented toward providing practical utility 

and benefit to the MOEWPI in its critical long-term decision-making. The present study found that, consistent 

with the purpose for which the 1:1 tablet program of the MOEWPI was implemented, there was a statistically 

significant, positive effect on teachers’ use of technology for lesson planning and lesson presentation during 

the term of the study. The evidence supports the conclusion that the 1:1 tablet program was beneficial to 

elementary teachers’ instructional practices despite inherent limits to teacher training and the reasonably 

short pre to postevaluation period. The MOEWPI’s implementation of the 1:1 tablet program which relied 

primarily on experimental learning in the tradition of Kolb (1984) seemed sufficient to produce meaningful 

change in the teachers’ use of technology for lesson planning and lesson presentation. This study represents a 

meaningful, first step in determining the usefulness of the 1:1 tablet initiative; albeit this study did not seek to 

determine if the teachers’ use of technology had yet developed to the stage of effective implementation or best 

practice in the field. Specifically, the MOEWPI’s stated objective of the 1:1 tablet program—to increase the 

level of teacher use of technology in lesson planning and presentation—was met.  

With this study completed, the MOEWPI leadership was provided the evidence necessary to begin 

deliberating on the next steps for technology integration efforts going forward. The primary recommendation 

from the study was for MOEWPI leadership to proceed with the current implementation of the 1:1 tablet 

program and expand upon the existing investments in accordance with the MOEWPI’s 10-year Master Plan 

2017–2026. An additional recommendation made to MOEWPI leadership was to plan and carry out follow-up 

studies to determine the influence and effectiveness of various components relative to the 1:1 tablet program 

(e.g., teacher and student training, technology literacy, increased observation by CIOT, etc.). 

Recommendations for future research include further investigation of teachers’ use of technology as well as 

how the teachers’ use of technology may influence students’ outcomes.  

This study was of substantial benefit to the MOEWPI leaders as they considered medium-term technology 

goals and more targeted operational improvements. Historically, the MOEWPI had sustained minimal efforts 

toward documenting the influence of high-cost technology initiatives or other instructional improvement 

programs. The results of this study established that the MOEWPI would benefit from launching 

organizational divisions tasked with pursuing research on the effectiveness of existing and future programs 

and projects. Clearly, internal research pertaining to the return on investment of expenditures relative to 

teachers’ instructional and students’ educational outcomes is necessary.  

Integration Into the Current Literature  

To produce students who are technologically literate and prepared for the 21st-century global economy, 

teachers must build their pedagogical toolboxes by learning about and implementing proven technology-

driven strategies and varied approaches to classroom instruction (Darling-Hammond et al., 2017; Hassler et 

al., 2018; Kim et al., 2019; Koh et al., 2017; Lewis, 2016; Parrish & Sadera, 2018). In practice, a MOEWPI 

division dedicated to internal research would work closely with teachers and support their individual 

development efforts in a manner that is consistent with Kolb’s (1984) experiential learning theory. In 

addition, an effort to expose the relationship between teachers’ integration of technology in lesson planning 

and presentation with students’ outcomes is a recommendation of great importance to future research activity 

in the MOEWPI. The present study represents an essential first step toward building a data-driven, research-

informed approach to making important decisions within the MOEWPI system. 

Limitations and Implications for Future Research and Practice 

The limitations of this ex post facto design include that the results cannot be generalized beyond the MOEWPI 
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(Simon & Goes, 2013); however, the applicability of results from research with this design are well 

documented as a means for investigating life-event experiences that occur in real-life situations in natural 

settings (Black, 1999). This study relied upon purposefully selected and delimited data points which were 

derived from an archival dataset maintained by the MOEWPI. The archival data obtained for this analysis 

were limited to the variables required to address the research questions that are the focus of the present 

research. This study addressed only two points in time relative to program implementation (i.e., pre and 

postimplementation) and only two specific observation items from the CIOT instrument (i.e., lesson 

preparation and lesson presentation). The research design might be different if there were reliable 

longitudinal data for these teachers throughout the course of program implementation in the short- and long-

terms. Additionally, observation items from the CIOT targeting other teacher behaviors may be valuable data 

points for future analysis. This study, though delimited to lesson planning and lesson preparation CIOT items, 

accomplished its goal of providing an empirically sound, first look at these important data. Future research 

that expands the scope of the investigation to include other CIOT items would increase the scientific rigor and 

offer additional insight into other important teacher behaviors in the classroom.  

Further, the observation tool used for data collection in this study was written for widespread use across all 

grade levels (K–12) in the MOEWPI. The items used for analysis in this study were not rewritten to focus 

specifically upon technology resources and to the exclusion of other media or manipulatives that might be in 

use. Rather, the observers were trained to focus upon and make ratings that considered technology use when 

observing the elementary teachers. This represents a limitation in the archival data and study design in that 

the observers may have included use of media or other manipulatives beyond the 1:1 tablet when ratings were 

completed for the elementary teachers, despite instructions. A future study on this topic should rewrite the 

observation tool or add items to focus solely upon technology use in the classroom. 

According to the director of curriculum and instruction, the MOEWPI leadership understood these limitations 

and saw the results of the current study as viable for use within the local context, especially in informing the 

immediate deliberations about the continuation of the technology program. As an additional step forward in 

light of these limitations, recommendations for future research on this topic include qualitative research 

methods that give teachers a voice to share their experiences, recommendations, and requests.   

Conclusion 

This study advances the decision-making process by infusing it with practical data and meaningful empirical 

outcomes; and, consequently, an opportunity exists to improve upon the return on investment of technology 

relative to the MOEWPI’s scarce resources. Considering the potential advantages of and the concerns about 

the 1:1 tablet program, the MOEWPI leadership was placed in a better position to plan steps for advancing 

technology applications that help schools and teachers with adequate infrastructure, integrated curricula, 

ongoing professional development, funding, and appropriate applied research. Beyond the MOEWPI, this 

study demonstrates the critical importance of implementing even small research studies with strong 

contextual or local applicability as a means for enhancing decision-making processes for technology 

integration across the educational system. More than anything, local contexts with unique attributes, severely 

limited educational resources and supports, and/or a minimally established commitment to an empirically 

based, data-driven decision-making paradigm can use this study as a model for taking important steps 

forward in their approach to technology integration, knowing that even modest efforts to infuse technology 

into education are shown to be beneficial. 
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