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Abstract  
There is an inherent need among teachers to integrate technology into their educational 
practices to meet the demands of 21st century learning. Educators are required to employ 
technology in ways that are supportive of student learning, but that also conform to sound 
pedagogical practices. Literature suggests that technology integration into the culture of a 
school is a targeted effort that warrants strategic planning and consistency. However, 
many districts across the nation have found it difficult for teachers to get on-board with 
practices that are reflective of technology use. This research study is concerned with the 
identification of factors that contribute to low levels of technology usage among 
educators and asks the overarching question of “Why are teachers exhibiting minimal 
technology usage in secondary educational environments where solid technology 
practices should thrive?” Additionally, the scope of this research also tackles a second 
question which asks “Will the use of moderation strategies within small professional 
learning communities (PLCs) increase the usage of technology among teachers for 
educational purposes?” The former question employs quantitative research design 
principles to obtain data, while the latter relies on the qualitative interpretation of data to 
offer additional insight, suggestions or recommendations concerning findings.  
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Introduction 

As a technology coach working within one of California’s largest school districts (San 

Bernardino City Unified School District), exposure to new initiatives targeting the integration of 

technology across school sites has become apparent. The challenge, however, has been to 

identify the effectiveness of such endeavors at such an early stage of development given the 

recent surge of 1:1 device programs among students and teachers. The question that naturally 

arises is: “are teachers significantly utilizing technology in educational practices, and if not, what 

factors contribute to its underutilization?” To assist me in identifying this issue I have worked 

alongside a fellow educator from my district (who understands the demographics of those we 

serve) as well as a graduate student concerned with educational practices in public, K-12 



 

education. Together, we seek to explore the underutilization of technology among secondary 

level teachers. The topic we have selected is a real issue that affects many modern school sites 

who view technology as an integral component to education, but find difficulty gauging teacher 

usage. Over the course of this study we will address technology integration as viewed through 

the lens of experts in the field by reviewing literature pertinent to the topic at hand. Additionally, 

we will elaborate upon the methods employed in our case study that chronicles our efforts to 

identify the tech habits of local educators. Through the use of mixed method research principles, 

we will disclose data and address the challenges that participating educators face when dealing 

with technology integration. Moreover, our team will touch upon possible strategies to rectify or 

curtail the underutilization of technology through a qualitative approach centered on professional 

development through moderation. Lastly, we will share our reflections concerning the nature of 

our research and deliver closing thoughts of the future of education involving technology. 

 

Literature Review 

We are currently living in a time period wherein technology is embedded into the fabric 

of our lives, both personally and professionally. With regard to education, the same assessment 

still is applicable. Nowadays, student use of tablets, laptops, and smartphones is so prevalent 

that, as educators, we might not be aware of the ways in which our followers/students learn more 

effectively via those types of equipment (Sims & Koszalka, 2008). Hence, we need to face the 

reality that digital natives are in charge of constructing present and future learning environments 

(Hoye, 2018). As student-centered teachers, with both digital natives and immigrants, educators 

must prioritize adapting to technology-rich environments (Ju Joo & Eugene, 2018). However, in 

spite of the rapid expansion of technology infrastructure in schools, a common phenomenon that 

is apparent is that many administrators/educators underutilize computers and other emerging 

technologies in classroom environments (Hixon & Buchenmeyer, 2009).  

 

With the underutilization of technology at the forefront of this study, an elaboration upon 

literature relating to this field has has two subcomponents: one is to reveal the possible barriers 

and restrictions affecting technology integration; the other is to extract possible solutions and 

practical suggestions for improvement from academic research. You will note that both these 

concepts directly relate to the guiding research questions affecting this study (What factors limit 

technology usage and can moderation strategies help improve such low usage?) 



 

 

Part I: Barriers and Restrictions 

It is easy to postulate theories why educators fail to integrate technology into their 

teaching practices, such as citing time constraints, lack of training, types of equipment, and 

systems of support among various factors. However, perhaps the real disconnect in technology 

integration lies with the core values about teaching and learning held by teachers (Hixon, 2009). 

Teacher self-efficacy (Ju Joo & Eugene, 2018), personal perspectives (Hixon, 2009), and 

assumed usefulness of technology in the classroom (Hoye, 2018)  are crucial barriers influencing 

effective integration of technology utilization in real learning scenarios.  

 

Other researchers highlight the multitude of factors that contribute to technological 

change within the culture of a school. Petko (2018) used structural equation models to explain 

the complexity associated with certain conditions limiting the integration of technology. 

Components to school readiness involve the availability of resources, positive convictions 

concerning the importance of technology in education, the clear delineation of goals, systems of 

support for novice teachers, as well as methods of communications among educators concerning 

technology.  

 

Additionally, the last, but most overt issue related to veteran teachers who needed 

sufficient time to play (Cary, 2013) and practice with newer technologies. Various researchers 

believe that older people are just as capable as their younger counterparts, but may require a bit 

more time to attain the same level of proficiency using similar technologies. 

 

Part II: Solutions and Suggestions 

Er and Kim (2017) view the integration of technology through the scope of episodic 

memories and the effect they have on a teacher’s disposition to embrace it. Negative experiences 

from the past may limit technology integration. Alternatively, positive experiences may act as a 

catalyst in facilitating tech practices among educators. This is aligned with Episode-Centered 

Belief Change (ECBC) and its discussion merits consideration among learning environments that 

seek to capacitate teachers with 21st century technology skills. Therefore, it is practical to 

employ step-by-step guides, so that teachers can accrue success with technologies by 

experiencing them with relative ease.   



 

 

In order to balance the knowledge comprehension and implications of learning, 

instructional designers may better employ a technology-based collaborative learning system with 

interactive learning objects (Koszalka, Russ-Eft, Canela, & Wallington, 2013). Moderation 

strategies and peer role models (Carey, 2013) were viewed to be effective solutions in motivating 

teachers who are hesitant to learn by working alongside teachers that exhibit a passion for certain 

technologies and are invested in them. 

 

Methodology 

Overview of Study & Participants 

Our study was entirely comprised of educators working at the secondary level (grades 6-

8). Three professional learning communities (PLCs) or teams made up the sample groups. The 

first PLC, referenced as the AVID Site Team, consisted of eight teachers (all of which were 

representative of various content areas). The second PLC that this study sampled was that of the 

History Department, which consisted of six educators. Finally, the last group sampled was the 

Elective Department which was only comprised of four individuals. A total of eighteen educators 

formed the core of this study and served as a representative sample educators working in the 

field. The teachers participating in this study were tracked over a timeframe of five weeks during 

which time they provided input concerning their technology use as well as committed to 

increasing their technology usage by way of moderation strategies designed to simplify its 

integration into mainstream classroom practices.  

 

Data Collection Procedures 

Data collection procedures for this study employed mixed methods. The first data 

collection area focused on gathering quantitative information. Since the initial part of the study 

focused on determining the factors contributing to the underutilization of technology among 

educators, a survey was used as an assessment tool. The survey was created using Google Forms 

and was easily distributed among participants via a shared link. The survey was concise and 

targeted the main factors teachers feel limit their use of technology in the classroom. 

Additionally, the development of this survey correlated with the review of literature undertaken 

by our team which provided us with a framework of possible factors limiting technology use 

(according to experts in the field). There were additional demographic components to the survey 



 

as well, such as areas of instruction (content areas), number of years in the teaching profession, 

and a minor self-assessment, but these did not have a direct impact over our findings. Survey 

results were then tabulated via a spreadsheet that allowed us to develop graphical statistical 

information to visualize responses using pie charts.  

 

The second area of data focused on collecting and coding qualitative information. Once 

again, our team’s literature review served as a driving component to the introduction of this 

section. Research suggests that moderation serves an integral purpose in curtailing low tech 

usage and we sought to put this theory to practice. Since the second part of our study focuses on 

ways to enhance technology usage among educators, moderation strategies were employed to 

assist teachers in developing Google Sites (a popular web page creation tool) for their teams. A 

moderator was selected to guide internal professional development among teams and serve as a 

catalyst for them to imbue their sites with resources that showcase on-going use of technology in 

action (via resources, lesson plans, evidence of student work, etc).  

 

 

Results & Discussion 

The results of our quantitative data analysis are as follows: 

Three test groups were surveyed to identify: number of years teaching, content area, 

current technology usage, and main factors limiting technology use. The goal of our survey was 

to identify the factors contributing to technology underutilization. Of the eighteen teachers 

surveyed, we received a one-hundred percent response rate from all participants. 

 

Teaching Experience 

A variety of teacher experience was sampled in this study ranging from less than three 

years in the profession to an excess of fifteen years of teaching. According to the data received, 

the largest group of surveyed teachers fall in the category of having taught for 4 to 7 years 

compiling 44.4% of the total sample group. The smallest group represented has been teaching 0 

to 3 years at 11.1%. As evidence by the data, 88.9%, had more than 3 years experience in the 

teaching profession.  



 

  
Data Graph 1: Teaching Experience 

 

Content Area  

The surveyed teachers content areas were represented by five different subjects: English 

Language Arts (ELA), Science, History, Physical Education, and Electives. The only content 

area not represented was Mathematics. To a certain degree this omission might be interpreted as 

a limitation, but we felt that the subject being addressed would not have a significant impact on 

the findings and serve as a radical outlier. The three largest groups were fairly close in size.  

History represented the largest share with 33.3% of the sample size. Electives and English 

Language Arts respectively comprised 27.8% of the total size. Science and Physical Education 

together made up the final 11.1% of the total size. 

 

 
Data Graph 2: Content Areas 

Current Technology Usage 

Reflecting once again on the aforementioned research in our literature review that 

covered core values, we felt it apt to include a section in the survey that called for introspection. 

Teachers were asked to assess and reflect on their own technology use. A numerical range from 

1 to 4 was given to represent teacher perceptions regarding their own technology implementation 



 

habits. 1 signified no technology usage, 2 signified minimal technology usage, 3 represented 

moderate technology usage, and 4 represented high technology usage. The overwhelming 

majority of participants had minimal technology usage (61.1%) which underscored the 

underutilization of technology among educators. The next largest group was moderate usage at 

22.2%. Only 11.1% of the participants, or 2 persons, exhibited high technology usage, leaving 

5.6% or 1 person that claimed no technology usage. The participant that claimed no technology 

usage was a Physical Education teacher that did not view technology as a necessary component 

to the content being addressed. 

 
Data Graph 3: Current Technology Usage 

Main Factors Limiting Technology Usage  

This section primarily addressed the overarching question as to why teachers are failing 

to implement technology at school. The vast majority of teachers (33.3%) cited, "Not knowing 

how to use technology" as the most influencing factor limiting technology usage, which 

necessitates a need for scaffolded and possibly differentiated professional development. This 

realization also prompted our team to address small-scale professional development through the 

use of moderation strategies in upcoming sections. Two other key factors teachers referenced 

limiting their technology usage were: "The availability of technology lesson plans" (22.2%) and 

"Being afraid of losing control to technology in the classroom" (16.7%). Two other responses 

that did not have a significant impact were: “Does not apply” (for those individual teachers that 

felt they exhibited strong technology usage) and “Not having the habits/knowledge to implement 

technology” (11.1%).  

 



 

 
Data Graph 4: Factors limiting Technology Usage 

 

After addressing numerical data pertinent to the factors limiting technology use, we then 

sought to explore possible ways to increase technology implementation among teachers. This 

was conducted by the introduction of moderating strategies designed to provide that element of 

professional development that was cited among the majority of the educators surveyed as 

restricting their use of technology.  

 

Once again, in surveying the three test groups, a moderator strategy was employed to 

develop technology usage and training throughout each team. One moderator from each 

participating group was tasked with sharing professional development in the creation of a Google 

Site for their respective PLC. This moderator was also tasked with assuring teacher 

accountability in that all participants were contributing proof of technology usage in their 

classrooms as evidenced by the work being uploaded to each Google Site. The following are the 

results from each group’s web site: 

 

Group #1 - AVID Site Team 

After exposure to professional development through a moderator, the AVID Site Team 

was successfully able to develop a Google Site that showcased technology use by various 

members across that team. They uploaded a member contact page. Names and emails organized 

in a convenient layout set the team up for quick communication when working individually 

across the site. The team also constructed a Cross Curricular Instruction (CCI) section to their 

website. This section served as an online file cabinet for the team. It consisted of drop down 

menus to separate subcategories that allowed teachers to organize instructional documents and 

evidence of student work. Finally, a “strategies” tab was developed for teachers to share links, 



 

information, and other various teaching strategies pertaining the the AVID curriculum. It served 

as an educational tool box for that group. 

 

Group #2 - History PLC 

The History PLC was also able to construct a Google Site to utilize technology as a 

means of driving instruction. Their website contained a contact page for quick communication. A 

department SMART goal section outlined the team's focus for planning lessons and coordinating 

instruction with English Language Arts (ELA). Four times a year, the History PLC and the ELA 

Department come together for cross curricular planning and this section helps facilitate that 

junction. The next section on the site was a “Curriculum” tab. Instructors from each grade level 

(grades 6-8) have uploaded their curriculum for easy planning reference. It includes all units, 

calendars, and rubrics for targeted grade level goals as suggestions for augmenting the rigor of 

certain lessons. The educators toolbox for this team is called the “Strategies/Resource” page. 

Team members have uploaded strategies for note taking, project planning, and analyzing 

sources. The final page on the site is “Lessons”. Teachers have uploaded shared lessons using 

online learning platforms such as Nearpod for quick distribution among department members.  

 

Group #3 - Electives PLC 

The final group that received professional development through moderation was the 

Electives PLC. Their team chose to develop a site that embraced technology as a vehicle for 

grade recovery among students. Using two popular online coding and design platforms employed 

by certain elective teachers (Scratch & Tinkercad), the team was able to construct an inventory 

of lessons. In effect, the site serves as a student tool for education. Its primary function is to 

allow students to access it as a means of making up assignments in core classes to ensure 

academic achievement. At the home page, teachers have uploaded instructional tutorials 

(touching yet again on the suggestions section of the literature review which manifested the 

effectiveness of step-by-step instructions) using coding and design programs that allow for the 

completion of assignments. Another section, titled SAMR, helps students and teachers identify 

their level of using technology in the classroom. It is accompanied by tiered explanations 

regarding more complex methods of incorporating technology into education. Lastly, the final 

section, named “Lessons” has a set of dropdown menus where students can select lessons to 



 

generate credit for missing work. Instructors have uploaded creative and engaging assignments 

for students to choose from.  

 

Conclusion & Recommendation 

Overall, the findings contained in this study highlight the prominent concerns that many 

school sites face with reference to technology integration. The fact that teachers exhibit 

underutilization of technological practices is not an uncommon occurrence. Instead, our results 

validate it as being a frequent occurrence among educators. However, through the added 

component of moderation that was embedded into our research, we were able to conclude that 

many educators at least have the willingness to commit to technology use when systems are put 

in place that make technology more accessible and relatable to them. In the case of our study, 

moderation strategies provided the platform for which teachers could collaboratively work 

towards integrating technology with relative ease.  

 

Also of note during the course of this study was the importance of data to help target 

areas of greatest need. By having numerical information concerning individual teachers we can 

construct patterns of behaviors pertaining to technology use. This information serves an 

important purpose because it allows administrative entities or local school technology managers 

to use quantifiable data to help guide the formulation of school site plans that allow systems to 

be put in place that seek to curtail minimal technology use.  

 

In closing, we would like to highlight the historical antecedents of educational 

technology. Over the course of decades, the definitions regarding technology in education have 

shifted and adapted to new learning practices. Early iterations concerning educational technology 

focused on the “product” aspect of learning and completely neglected the field as being more of 

a “process”. However, newer interpretations view technology in education as being all-

encompassing. As such, we would like to underscore the significance of this assessment on the 

scope of our study. For educators to get on-board with technology use, it must be understood that 

their efforts must be viewed as a “process” that warrants consistency and targeted measures to 

make sure that technology is being easily accessible to all parties involved. We hope that the 

results of this study demonstrate the urgency of tech integration within modern educational 

settings as evidenced by the initial, low estimates of teachers employing it in their practice. 



 

However, we also aspire to instill hope that the augmentation of tech practices need not be too 

burdensome if educators commit to increasing its use and having the systems put in place that 

allow them to utilize technology to their advantage. The future of education is dependent upon 

both teachers and students being able to incorporate 21st century skills, and we conclude with a 

great degree of certainty, that such skills will be pivotal in helping to drive instruction in the 

years to come. 
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Appendix 

Data Assessment Tool: Google Form (1 Survey) 

Purpose: Identify the factors contributing to technology underutilization 

 
Technology Factors Limiting Utilization This survey is intended to address the use of technology 

in educational environments. We appreciate you taking the time to answer questions relating to 

common concerns with technology implementation. Your feedback is important to help guide 

future planning. 

Survey URL: https://goo.gl/forms/8AxxQOUuWV7KAQwr1 

 

Full list of response answer options (for factors limiting technology usage): 



 

 


