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Abstract 

The purpose of this study was to contribute to available literature by ascertaining student 

perceptions of benefits of student access to technology as correlated to students’ 

standardized test scores.  Students and teachers were surveyed for perceptions of 

technology benefits.  Survey results were analyzed and Pearson product-moment 

correlation coefficients were calculated comparing student perceptions to standardized 

Missouri Assessment Program (MAP) grade-level assessment results.  As described in 

specific detail in this paper, it was found student standardized MAP testing data were 

positively correlated to the introduction of technology-integrated instruction in the 

classroom setting.  Student perceptions indicated a more positive linear association to the 

support of technology in the content area of mathematics than communication arts.  

Teacher perceptions of technology integration into the classroom indicated the influx of 

technology into classroom instruction benefitted lesson preparation and availability of 

supporting materials. 
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Chapter One: Introduction 

 Countless amounts of time and resources have been devoted in recent decades to 

the integration of technology into the classroom.  While public perception is typically 

acceptable and encouraging of increasing technology access for students, there is 

continued debate as to the effectiveness of most technology integration efforts (Martinez 

& McGrath, 2014).  Not enough research has been completed as to the effectiveness of 

technology integration as it relates to improved student learning in the classroom setting 

(Graham, Borup, & Smith, 2012; Jackson, 2013).  School districts have allocated money 

and labor to rewrite curriculums; job targets have been written for lack of teacher effort; 

hours of professional development have been required; and the earth’s environment has 

been deteriorated with landfills of used equipment all for the sake of technology 

integration, (Hammonds, Matherson, Wilson, & Wright, 2013; Pellegrino & Quellmalz, 

2010). 

Background of the Study 

 The purpose of the study was to examine perceptual student data of technology 

use in the classroom to standardized Missouri Assessment Program (MAP) grade-level 

test results to determine the linear correlation.  Additionally, the study involved 

examination of teacher perceptions of technology integration into the educational 

environment.  Major points reviewed in preparation for conducting this study relevant to 

technology integration into the classroom included the following: 

(1) A historical review of technology in multiple settings. 

(2) Educational leadership theory as pertaining to technology integration. 

(3) Pre-service teacher perceptions of technology integration. 
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(4) Pre-service teachers’ self-efficacy regarding technology integration as 

instructors. 

(5) Systems change regarding technology. 

(6) Teacher development research. 

(7) Technology integration methodology, and 

(8) Teacher perceptions of technology integration. 

Patterns of barriers and supports relevant to successful technology integration to the 

classroom setting were identified. 

Conceptual Framework 

This study explored the perceived benefits versus actual effectiveness of 

technology integration into the educational setting from student and instructor points of 

view.  The conceptual framework for this study was digital inclusion can ensure 

individuals have access to digital technologies to narrow the educational gap caused by 

socioeconomic, language, age, ability, or other factors between individual for whom 

technology is readily available and those for whom it is not (Real, Bertot, & Jaeger, 

2014). Variance in access among groups of students, specifically students from rural 

areas, may result in additional negative consequences from theoretical and practical gaps 

in learning (Real, Bertot, & Jaeger, 2014). 

Statement of the Problem  

 Today, classrooms in the United States look largely as they did over 30 years after 

the U.S. Department of Education report, A Nation at Risk (Christensen, 2008).  

Although there has been much effort to equip students with computers, the teaching and 

learning processes are very similar to what they have been over the last 50 years 
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(Christensen, 2008). How do we transform teacher, technology-integrated instruction to 

most effectively address the educational needs of 21st Century students?  

 The primary investigator for this study is a superintendent in a rural district which 

introduced technology hardware and software to instructors and students prior to offering 

a curricular implementation plan for instructional integration. To better understand the 

current reality of the effectiveness of instructional integration, the primary investigator 

compared student standardized test scale scores before and after technology 

implementation to teacher and student perceptions of the impact of technology in the 

classroom in order to determine the effect of integration efforts in regard to hardware, 

software, professional development programs, and student learning. 

Purpose of the Study 

The purpose of the research was to gain a better understanding of the impact of 

technology in a third through seventh-grade classroom setting and the effects on student 

performance and subject-matter comprehension, as measured by MAP scores and 

correlated through perceptual survey data.  The research was designed to examine 

perceptual data in order to compare student and teacher perceptions relating to 

technology-integration.  Student perceptual data were compared to student standardized 

MAP data to determine the correlation of linear fit between technology-enhanced 

learning environments versus actual academic impact, as measured by the state-wide 

Missouri MAP test. 

 Research questions and hypotheses. This causal-comparative study involved 

comparison of standardized test scores of fifth, sixth, and seventh-grade students enrolled 
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in a rural, low-socioeconomic K-12 school district to student and teacher perceptions of 

the effectiveness of technology integration as a tool for increased student learning. 

The following research questions guided the study: 

1. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014)? 

H10: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014). 

2. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014)? 

H20: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014). 

3. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014? 
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H30: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014. 

4. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 

2014? 

H40: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 

2014. 

5. What are the perceptions of teacher respondents regarding technology 

integration in one rural, low-socioeconomic K-12 school district? 

Definition of Key Terms 

 For the purposes of this study, the following terms are defined: 

 Current student.  For the purposes of this study, a current student is defined as 

one who was enrolled at the study site for the 2014-2015 school year.  The student also 

must have been enrolled in the same study site for the school years of 2012-2013 and 

2013-2014.  This enrollment timeframe allowed the primary investigator access to 

sequential data for statistical analysis. 
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 Missouri assessment program (MAP).  The Missouri Department of Elementary 

and Secondary Education (MODESE) Missouri Assessment Program (MAP assessments 

are given to all Missouri students grades three through high school.    

 Technology-enhanced instruction.  Technology-enhanced instruction is an 

educational setting in which the students are afforded access to technology devices to 

support learning in the classroom.  In this setting, the teacher becomes much more a 

facilitator of knowledge and guided inquiry, rather than a lecturer disseminating 

knowledge at large (Shand, Winstead, & Kottler, 2012).  

Traditional teaching methods. Traditional teaching methods encompass an 

educational setting in which the teacher lectures and utilizes mostly chalkboards, 

whiteboards, multimedia projectors, and traditional textbooks to deliver information to 

students (O’Neil, 1995). 

Limitations and Assumptions 

The following limitations were identified in this study: 

 Sample demographics.  A potential limitation of this study is the demographics 

of the studied area.  Potential participants were recruited from a population of 210 student 

respondents from grades five, six, and seven for the 2014-2015 school year.  The teacher 

surveys were given to the teachers of students of the district in grades three through 

seven.  The students and teachers were recruited from a rural, low-socioeconomic K-12 

school district. 

 Instrument.  Two surveys were developed by the primary investigator to 

ascertain basic perceptions of the gained benefits students and teachers felt by having 

technology available for classroom use.  The brief survey was targeted for all upper 
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elementary and middle school-aged students at the K-12 school district for the study.  

The survey was piloted among colleagues with age/grade-level experience and revised 

for clarity and brevity. 

 The additional instrumentation from which data were drawn included the MAP 

grade-level assessments for English Language Arts (ELA) and Math (MA).  According to 

a 2010 MAP Alignment Forms Validation Study: Technical Report (Taylor et al., 2010), 

the MODESE contracted with Human Resources Research Organization (HumRRO) and 

with Dr. Norman Webb as subcontractor to serve as external independent alignment 

entities. Taylor et al. (2010) stated, “While some researchers argue a minimum of six 

items is arbitrary, an assessment should include a sufficient number of items for accurate 

assessment of what students know to produce valid scores” (p. 52). The following 

process was used to align the Missouri Assessment Program (MAP) tests:  

The Missouri Department of Elementary and Secondary Education 

(DESE) requested an external independent alignment study of the 

Missouri Assessment Program (MAP) for Communication Arts-Reading 

and Writing, Mathematics, and Science. Specifically, the study evaluated 

the alignment of the MAP test forms (Grades 3 through 8 in 

Communication Arts and Math and Grades 5 and 8 in Science) to the 

Missouri Grade-Level Expectations1.  Missouri uses the MAP test in the 

federal and state accountability programs. (p. v)  

 Assumptions. It is the assumption of the researcher all participant responses were 

offered honestly and without bias. 
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Summary 

 The study of effective technology integration is an under-represented area in 

research literature.  This study reflects the demographics of many small, rural educational 

systems, which carefully balance the expenditures of day-to-day operations with the 

desire to move districts forward in regard to programs and technologies offered to 

students.  Further, the primary investigator sought to gain insight into teacher and student 

perceptions of the benefits of technology available for student use and to identify if the 

potential perceived benefits actually relate to a positive gain in student learning, as 

evidenced by standardized MAP testing results.  

 In Chapter Two, the review of literature includes an explanation of the conceptual 

framework and discussions on historical technology integration, educational leadership, 

and pre-service teacher perceptions of self-efficacy.  Also discussed are systems change 

regarding technology, effective methods of technology integration, and  teachers’ 

perceptions of technology integration. The methodology is described in Chapter Three, 

and in Chapter Four, the analysis of data is explained. Findings, conclusions, and 

recommendations for future research are contained in Chapter Five.   
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Chapter Two: Review of Literature 

The overarching problem of the study is the lack of data relevant to teacher and 

student perceptions and the educational impact of technology in the classroom setting 

(Jackson, 2013).  The purpose of this review of literature and subsequent study was to 

compare student perceptual data with student scores on state-level standardized 

assessments to gauge the effectiveness of technology integration efforts in one rural, low-

socioeconomic K-12 school district.  Further, the study involved the descriptive 

examination of teacher perspectives of classroom technology integration.  The literature 

review which follows begins with a look back into historical technology integration.   

Technology has always had a place in education, yet the swift evolution of 

existing technologies makes it difficult to remain relevant for any given length of time. 

What is now considered current may be antiquated within a year (Betrus, 2012). 

Educational leadership must address the concerns of successful technology integration 

into the classroom.  With proper leadership, opportunities may be opened for increased 

learning and expansion of technology in the educational setting; however, leadership sets 

the tone for expansion, and misguided leadership may eliminate opportunity (Craft, 

2012).   

Pre-service teacher perceptions of self-efficacy are often grounded in lack of 

classroom experience.  A pre-service teacher may have a distinct advantage when relating 

to students, as the student teacher’s education has most likely included e-books, which 

have transformed the modern definition of a book (Kasman, Valenza, & Stephens, 2012).  

In the review of literature, systems change regarding technology is addressed.  One of the 

most meaningful advantages to digital learning may be the collaborative potential of 
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modern communication’s ability to share not only voice, but text and images, allowing a 

complete concept to be shared globally (Fortin, 2010).  An important component to 

effective technology integration is to ensure context and meaning are retained when using 

technology (Schweder & Wissick, 2011).  When utilized correctly, effective technology 

lessons have the potential to engage students and bring the lessons to life (Shand et al., 

2012).  Teacher perceptions of technology integration are reviewed in this chapter.  It was 

revealed, without proper professional development and focused leadership, technology 

may be seen as only a way to manage student databases and to organize information 

(Benson, Anderson, & Ooms, 2011). 

In the review of literature for this study, technology integration history may 

inform research toward underlying factors regarding technology integration success in the 

classroom (Gonzales, 1997).  An examination of leadership focus and commitment, as 

well as the level of professional development afforded staff, are variables which 

influence the integration of new ideas (Hughes, 2013). A deeper analysis is required to 

fully understand technology integration rather than using only one set of data from a 

classroom on a given day (Gonzales, 1997).  This study was aimed to add to literature of 

the effectiveness of technology integration into the classroom setting.  

Conceptual Framework 

Recent comparative data on high school graduates show that many American 

students are not well prepared in fields of science, technology, engineering, and 

mathematics, and there is a persistent achievement gap according to the socioeconomic 

backgrounds of students (Blank, 2013). Part of the deficit may be attributed to a lack of 

access to high quality instructional materials and internet access for some of American’s 
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most rural children (Mardis, 2013). Mardis (2013) stated, “A fifth of U.S. children live in 

rural areas with limited access to the informal learning opportunities available to their 

metropolitan counterparts” (Mardis, 2013, p. 387).   

Public perception is typically encouraging of increased technology access for 

students yet debate continues as to the effectiveness of most technology integration 

efforts (Martinez & McGrath, 2014).  The conceptual framework for this study was 

digital inclusion can ensure individuals have access to digital technologies to narrow the 

educational gap caused by socioeconomic, language, age, ability, or other factors 

between individuals for whom technology is readily available and those for whom it is 

not (Real, Bertot, & Jaeger, 2014). The primary investigator examined the impact of the 

introduction of technologies into rural district which introduced technology hardware and 

software to instructors and students prior to offering a curricular implementation plan for 

instructional integration. 

Historical Technology Integration 

The historical perspective of technology integration is much older an idea than 

once postulated.  Technology, as defined by Merriam-Webster (n.d.), refers to knowledge 

or a tool of innovation which enables mankind to complete any given task.  Therefore, 

technology integration, today, through the use of microprocessors, is comparable to the 

methods used by the Mayans to build their temples (Pollard, 2011) or to draw 

hieroglyphics (Pezzati, 2012). 

 Technology integration began long before what would be considered today to 

even qualify as technology.  Simple machines such as the wheel and a block-and-tackle, 

both defined by Dictionary.com (n.d.), would have undoubtedly been as much or more 
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useful in the past than in today’s society.  What society currently thinks of as technology, 

when compared to computer-related devices and development, gained momentum during 

the Space Race (O’Brien & Sears, 2011) and Cold War Era, including a potential change 

in educational climate (Hoffman, 2013).  The space program’s need for multiple 

mathematical computations to be correctly and repetitively calculated led mankind in a 

new direction of computer application.  The desire for more complex calculation may be 

the basis for one’s initial use of technology, simply being able to do what one already can 

do, but faster (Dede, as cited in O’Neil, 1995). 

The influx of technology into the learning environment has taken different forms.  

In the early 1980s, it was commonplace to find a computer in the library prohibited 

without authorized permission by students.  Contrast this to what is seen today on many 

campuses where students bring their own devices to interact with teachers through 

electronic means instead of on paper.  The digitization of a traditional chalkboard cannot 

be the limit of applying current technologies into the educational setting (Dede, as cited 

in O’Neil, 1995).  Over the last few decades, however, this has been largely the case.  If 

the reader is to reflect on his or her own classroom experiences with technology, it is 

likely most have been relegated largely to an electronic version of a chalkboard lesson.  

In order to relate to a student in a millennial classroom, “Today’s teachers are expected to 

use modern digital technology to optimize pedagogical effects” (Yeung, Taylor, Hui, 

Lam-Chiang, & Low, 2012, para. 1).  One of the reasons modern classrooms utilize 

technological devices is to enhance the educational process through student motivation 

(Ozel, Yetkiner, & Capraro, 2008).  While the students may have been more engaged 

with the electronic presentation of material, many lessons could largely have been 
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conducted on a chalkboard.  Part of this dilemma is due to the lack of adequate teacher 

training.   

The lack of adequate instructor training for technology rollouts has had a negative 

impact upon the success of many programs.  What teachers believe technology is 

supposed to do for teachers and students and what really should happen during the 

instructional process are often not realized in the classroom.  There are times when the 

actual teaching processes do not change with any significance (Polly & Hannafin, 2010).  

Teachers need training on how to use technological devices for the instructional process.  

Teachers often have access to computer labs without having workshops on how to use the 

labs (Mason, 2007).  Even if educators have technology available, it is not woven into the 

teaching process (Ozel et al., 2008).  Also, many innovations have largely been driven by 

the marketing plans of companies (Gonzales, 1997).  The process of having teachers use 

devices and programs long before implementing them in an instructional setting makes 

sense from the standpoint of having the greatest positive effect on the instructional 

process.  Dede (as cited in O’Neil, 1995) found the political ramifications are not so 

positive, as communities and boards of education often feel students should be accessing 

the technology devices as soon as possible.  

Another dilemma for modern educators to deal with is the volume of information 

available to the teacher and to the student.  Historically, information has been limited to 

teacher knowledge or textbooks and library materials on-hand.  Perhaps for a big project, 

a book from an inter-library loan would be in order.  But with technology and access to 

the internet, filtering the amount of information into a manageable and useful quantity 

has become a challenge.  Generational characteristics of teachers and students have a 
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direct effect upon the educational use of technology, as Baby Boomers, Generation X, 

and Millennial generations all have different expectations of technology and related 

applications (Werth & Werth, 2011).   

All too often, teachers are expected to teach a technology tool or software use 

instead of subject matter.  Regardless of background, teachers are expected to teach a 

greater volume of information, rather than acquiring training on how to infuse knowledge 

of teaching and subject matter through technology (Mason, 2007).  There is the beginning 

of a shift away from training teachers on hardware and software-specific technology 

toward strategies of instructional effectiveness (Schaffhauser, 2009).  The refresh rate of 

staff training for new hardware and software applications does not keep pace with the 

development of those technologies.  The result is educators instructing students on 

antiquated resources (Greer, 2008).  The real integration of technology into the classroom 

can only be achieved when the teacher has adequate instructional training and brings 

sound principles and practices into the classroom (Gonzales, 1997).  Student projects 

have been found to be the most empowering and rewarding when technology use is 

balanced with proper technology integration (Yang, 2009). 

Educational Leadership 

 Leadership takes many forms, some direct and some subtle.  Technology 

advancement programs often are resisted upon initial implementation, but the changes 

can be successful if substantial knowledge of the technology and training is combined 

with effective leadership (Berrett, Murphy, & Sullivan, 2012).  With the integration of 

technology into the classroom setting, the avenues of leadership are multi-faceted.  

Austin and Hunter (2013) found an expedited interest in information communication 
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technology (ICT) funding and programming design, pushing ICT to the center of 

attention in some schools.   

The principal of the school is traditionally thought to be one of the leading 

reasons for success or failure (Polizzi, 2011).  To be effective, administrators and 

teachers need to be trained on multiple forms of technology integration from basic face-

to-face research to virtual distance learning (Mann, Reardon, Becker, Shakeshaft, & 

Bacon, 2011).  Uslu and Bumen (2012) noted unsuccessful technology integration 

programs may be linked to a lack of organization and support for teaching staff, which 

also does not foster a climate supportive of change. 

To be in charge of an innovative program, such as a new technology initiative, 

can be intimidating.  Implementation of a new program historically needs a major change 

in the educational approach (Killion, 2013).  While national and international trends often 

strongly influence educational policy, each school typically approaches the strengthening 

of its technology programs in different ways (Austin & Hunter, 2013).  The professional 

learning support given to staff in order for the educational delivery to be accomplished 

through technological means is an administrative issue (Akbulut, Odabasi, & Kuzu, 

2011).  Many progressive educational leaders have taken it upon themselves to stay 

current on technological trends and effective integration strategies (Schrum, Galizio, & 

Ledesma, 2011).  In order for the educational leader to be prepared to engage in 

meaningful long-range planning, careful attention should be paid to the state and national 

curriculum expectations, changes, and potential funding sources to implement 

advancement (Duffey & Fox, 2012).   
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With increasing resources devoted to technology integration efforts, assessments 

of effectiveness have proliferated, indicating the attitude the educator is a critical 

component of the effectiveness of the integration of technology into the classroom setting 

(Uslu & Bumen, 2012).  As some governmental agencies only look at short-term 

injections of fiscal resources to bolster programs, relatively little is often spent on the 

technological support to maintain initiatives once started (Austin & Hunter, 2013).  The 

administrator needs training in fiscal responsibility.  Brooks (2011) identified the general 

nature of many technology integration programs, which encumbered millions of dollars 

without a large measurable increase in learning.  An administrator’s perception of 

political changes in policy and potential funding sources, in addition to personnel 

management, will be increasingly important to leading successful long-range planning to 

meet the ever-changing climate of politics and the rapidly changing technological 

landscape (Persichitte, 2013).   

Polizzi (2011) also suggested the principal’s and educator’s participation in 

professional development and personal technology proficiencies will largely pre-

determine success or failure of the technology integration program.  Mann et al. (2011) 

noted the benefits of scenario problem-based learning (PBL) as a means for distance 

learning for administrators and teachers who may not be able to attend trainings on-site.  

However, Killion (2013) cautioned significant mistakes can be made if districts depend 

on technology-delivered training as a replacement for all other forms of teacher 

professional development.   

Problems with successful technology integration efforts identified by Berrett et al. 

(2012) included lack of effort from a leadership position to address the culture of schools 
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implementing change. Further, fiscal resources for professional development are 

insufficient to promote the need to blend the technologies into existing classroom practice 

(Berrett et al., 2012).  Polizzi (2011) proposed a series of five stages of the innovative 

process: knowledge, attitude, adoption/rejection, implementation, and lasting adoption.  

Killion (2013) indicated a successful technology program contains a vision and goals, 

standards and policies, as well as a method for practice, among other elements.  The 

systematic methods for developing a framework for technology integration allows for 

individual attenuation of each step to be content or program-specific.  McLeod, Bathon, 

and Richardson (2011) recognized three intersections of technology and leadership: (a) 

the tendency to teach traditional content, (b) a focus on the technology itself, and (c) lack 

of administrator technology implementation training.   

A critical component for the leadership of a technology integration or 

advancement program the firm understanding of what technology can and cannot do to 

help teaching staff implement changes with students and to clearly explain programmatic 

goals (Berrett et al., 2012).  Therefore, technology should be integrated into the teaching 

process as a tool for content or curriculum support (Polizzi, 2011).  The effective 

technology integration leader will need to assess the ever-changing technological climate 

in order to promote buy-in and delivery of new technological devices and methods of 

student interaction to a curriculum delivery which may already be filled with requisite 

information and lessons designed which do not incorporate technology (Courville, 2011).   

McLeod et al. (2011) found the lack of effective administrator training as the 

greatest negative impact with regards to successful technology integration leadership.  In 

Killion’s (2013) paper, it was suggested without proper integration of technology into a 
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program, the misalignment may negate the positive effects expected for students.  Berrett 

et al. (2012) identified culture of a school as a strong factor in the success of a technology 

integration program.  Through her study, Persichitte (2013) proposed effective leadership 

must develop the necessary skills to make the needed decisions which may not be 

attainable through consensus building. 

The close alignment of state and particularly national technology standards were 

found to be significant, when educational leaders ensured meaningful professional 

development was provided and local curriculum was closely aligned to expectations 

(Richardson, Flora, & Bathon, 2013).  Polizzi (2011) found the teacher’s behaviors were 

more dependent on competence and how often teachers used technology rather than the 

principal’s support alone; the two seemed independent of each other.  As a building or 

technology leader, it is critical the decision to provide staff with meaningful and long-

term professional development is made, in order to improve the educational system 

(Duffey & Fox, 2012).   

Killion (2013) found the technology-integration engagement of the teacher with 

students after high-quality training had a direct influence on instructional outcomes, if 

technology access was available after training.  The common ground of mutual support 

was the principal’s attitude toward and attendance in trainings (Polizzi, 2011).  For 

teachers to embrace technology advancement, the applicability of the technology to the 

classroom setting and the support of administrators during the transition phase are 

essential (Berrett et al., 2012).  Successful educational leaders will take into account the 

connectedness between meaningful professional development for administrators and 
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teachers and communicating the needs and expectations from one to the other (Schrum et 

al., 2011).   

The successful link found by Killion (2013) was when the process of technology 

integration professional development and leadership includes practice, feedback, and 

continuing support.  If administrators treat technology integration as a value-neutral 

system, practitioners will have a much more difficult time devoting efforts into 

application to improve the educational setting (Brooks, 2011).  McLeod et al. (2011) 

suggested training educational leaders to use technology integration to further extend the 

variety of tools available for educating students.   

The highly effective educational technology leader will need significant 

continuing professional development in order to stay abreast of the changes in the field of 

technology for gains in student achievement to continue to be realized (Courville, 2011).  

The technology landscape is evolving at a very rapid pace.  Technology is controlled by 

and of value to people, yet the successful integration of technology into the educational 

climate frequently meets resistance from practitioners and through misguided policies 

(Brooks, 2011).  If educational leaders do not develop the skills necessary to advance 

school technology integration efforts with innovative solutions, student needs will not be 

met (Richardson et al., 2013).   

For the highly political and competitive environment of higher education 

leadership preparation programs for both teachers and administrators to survive public 

scrutiny and promote the benefits of advancement to students, institutions will have to 

improve the effectiveness of their graduates (Persichitte, 2013).  With increased societal 

demands on technology, a student of today’s educational system must gain a proper 
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technological background in order to be competitive (Brooks, 2011).  For personalized 

learning to take place with regards to professional development of the educational leader, 

institutional programs must redefine the traditional methods of on-site seat-time as a 

stagnant component of success (Duffey & Fox, 2012).  The entire field of educational 

leadership needs to reflect on what the students of tomorrow will need to be successful 

(Schrum et al., 2011), especially with state standards for leadership preparation programs. 

Pre-service Teacher Perceptions of Self-Efficacy 

Regardless of the name of the university and the country in which it is located, the 

preparatory technology training for pre-service teachers with regards to technology use 

and the ability to affectively engage its use in the curriculum for benefitting the learning 

process is a concern.  Teachers are critical of the institutions which guide the pre-service 

teacher learning process with regards to technology integrations (Akbulut et al., 2011).  

Pan and Franklin (2011) identified this gap as one in need of closure.  Al-Ruz and 

Khasawneh (2011) identified three key components of university teacher preparatory 

program development: (1) self-efficacy, (2) proficiency, (3) perceived usefulness (p. 78).  

Al-Ruz and Khasawneh (2011, p. 79) illustrated the interdependence of these components 

in Figure 1.  
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Figure 1. A model of pre-service teachers’ integration of technology. 

Hughes (2013) found the following four behaviors most prevalent in pre-service 

teacher perceptions: first was the use of technology for things directly related to teaching, 

second was using technology for communication and web-based activities, third were the 

use of software to increase efficiency or content delivery, and fourth, pre-service teachers 

possessed a high level of self-efficacy in various technologies which could be employed 

into the classroom setting.  Hughes (2013) also identified the apparent stagnation of pre-

service teacher preparation program experiences in universities over the last 15 years, 

which would allow more than sufficient time to revitalize programs to incorporate 

currently available technologies and associated applications to the educational setting.  

According to Kalota and Hung (2013), many university-level teacher preparation 

programs are developing methods to address the integration of technology into the 

classroom environment to foster better teaching and learning.  Pre-service teachers have 

difficulty in identifying and applying appropriate educationally supportive technologies 
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into the classroom setting (Hughes, 2013).  Teachers are often given new tools to work 

with, yet very little formal training for application (Dede, as cited in O’Neil, 1995).  

Teachers are ultimately in charge of what technology is and is not taught in the 

classroom.  There is a running misconception pre-service teachers possess a naturally 

high level of self-efficacy (Aypay, Celik, Aypay, & Sever, 2012).  Teachers who are 

well-prepared from a university with an integrated technology curriculum enter the 

classroom better equipped to successfully engage students for improved student 

achievement (Kalota & Hung, 2013).  The discussion of technology integration in 

education has existed for years, and at the same time, has been recognized by countries 

around the world as a needed addition to the educational climate (Teo, 2012).  While 

there will be continued debate over the use of technology in the classroom, it can be 

noted unless technology is successfully integrated into the curriculum through knowledge 

and support, it will not be effective (Pamuk, 2012). 

To garner administrative support, Pan and Franklin (2011) found online security 

as an area of contention between school systems and students, which could affect the 

advancement of technology integration into the classroom curriculum.  New teachers 

often lack the prerequisite technology skills for teaching students, yet the district support 

they receive is either non-existent or not available in advance of classroom placement 

(Kalota & Hung, 2013).  Pamuk (2012) noted the lack of direct teaching experience or 

technology proficiency often results in non-efficient technology use in the classroom.  

Educators need a more effective technology-integration protocol, “Therefore, results 

suggest that modeling effective use of technology in teaching throughout the teacher 

education programme is necessary” (p. 435).  Pan and Franklin (2011) identified web 2.0-



23 

 

 

related materials as frequently filtered or even blocked entirely in an effort to protect 

students from undesirable uses or inappropriate content from the web.  Teacher-

preparation programs would be strengthened through the inclusion of practitioner insight 

(Akbulut et al., 2011).   

Pre-service teachers who have either a pre-existing technological background or 

one developed during university study oftentimes feel restricted when trying to integrate 

technology into lessons (Pamuk, 2012).  Restrictions to protect from real or perceived 

unknown e-safety concerns do not encourage teachers to integrate some potentially useful 

technologies into classrooms (Pan & Franklin, 2011).  There should be instilled a 

lifelong-learner ideology into pre-service teacher preparation programs with regards to 

technology integration, to help ensure teachers do not fall into a pattern of only using 

word processing and presentation software in the classroom (Hughes, 2013).   

A successful technology integration program requires more than just content 

knowledge and access, or the individual components will ultimately fail (Pamuk, 2012).  

Al-Ruz and Khasawneh (2011) found technology self-efficacy as the summative 

determination as to whether or not a teacher will successfully integrate technology into 

lessons and deliver lessons in the classroom.  When given the opportunity to determine 

what material is to be covered with students, then ascertaining what technologies would 

be appropriate, teachers express technology integration is a successful part of a lesson 

(Graham, Borup, & Smith, 2012).  Pamuk (2012) further identified the need for the 

development of a new form of teaching knowledge which blends content knowledge with 

the technology systems incorporated.  To be successful, Pamuk (2012) suggested, 

teachers will need to examine how systems interact with one another.  Acknowledgement 
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of technology as an integral part of the learning process is evident worldwide; however, 

many technology integration programs to date are more focused on the technology itself, 

rather than the delivery of content knowledge (Graham et al., 2012). 

Pan and Franklin (2011) found a significant Pearson correlation coefficient with 

regards to the professional development of staff having a predictive and positive 

relationship to web tool integration.  Ham (2010) found an increase in accountability 

related to student outcomes versus the inputs of fiscal resources and labor put into 

technology-integration professional development.  Kalota and Hung (2013) found many 

education courses designed for use of technology hardware or software, rather than how 

to successfully integrate the technology tools into the curriculum and the classroom 

environment.   

Teachers need the ability to assess what content is to be covered and what 

technology supports would enable a better delivery of instruction (Graham et al., 2012).  

Al-Awidi and Alghazo in 2012 noted the United Arab Emirates University (UAEU) had 

installed wireless connectivity and SmartBoards to classrooms and were utilizing the 

program Blackboard for university courses.  Al-Awidi and Alghazo (2012) indicated 

technology advancement was initiated in response to the desire to provide pre-service 

student teachers with technology experiences to take with them to the classroom, in 

addition to requiring a course in educational technology during the 150-credit hour 

program prior to the student teaching semester.  Technology training must be 

incorporated into pre-service preparatory classes so teachers have a foundation to draw 

from in the classroom, reducing the likelihood of an undesirable effect upon the learning 

environment due to a significant lack of knowledge (Pamuk, 2012).   
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Al-Awidi and Alghazo (2012) found pre-service teachers to be fearful of 

technology problems when interacting with technology, especially when no tech support 

is readily available.  As the generational characteristics of students change, adjustment is 

needed in methods used to teach a highly visual and graphics-minded group with short 

attention spans where work and play are increasingly intertwined (Latham & Carr, 2012).  

Latham and Carr (2012) expressed the need to transform from traditional teaching 

methodology to a riskier form of student-centered, collaborative, technology-driven 

teaching.  Items identified may be partially attained by infusing a pre-service preparation 

program which incorporates online discussions and data sharing/analyses to build 

confidence and a working knowledge within future teachers (Al-Ruz & Khasawneh, 

2011).   

To help avoid frustrations, a teacher preparatory program needs carefully planned 

case studies to give the pre-service teacher a glimpse into what a real classroom setting 

will be like (Pamuk, 2012).  Al-Awidi and Alghazo (2012) found a factor in successful 

teacher integration of technology was confidence in the educator’s own technological 

ability.  Pre-service teachers are also likely to base some of their self-efficacy feelings on 

the perceptions of others, such as cooperating teachers and administrators (Al-Awidi & 

Alghazo, 2012).  Such acknowledgement of the psychological component of self-efficacy 

is a contributing factor in successful teacher preparation and is extremely important in 

societies whose cultures strongly value social perception (Al-Awidi & Alghazo, 2012).   

Many pre-service teachers feel they have a good background in the use of 

technology with regards to utilization, but have self-efficacy concerns when it comes to 

teaching with technology as an instructional tool (Pamuk, 2012).  Pamuk (2012) also 
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found pre-service teachers to be apprehensive about their abilities to teach with 

technology, even with adequate preparatory background, citing lack of experience as a 

contributing factor.  Akbulut et al. (2011) found training programs for pre-service 

teachers with an average individual technology experience of 5.66 years to be insufficient 

to develop the individual to a level which may lead to successful technology integration 

with students in the classroom.  Al-Awidi and Alghazo (2012) found surveyed 

respondents believed they would be successful as a result of technology-rich experiences 

they had while attending UAEU, and perception has previously been linked to success.  

Pamuk (2012) found pre-service teachers spend much more time and effort in developing 

a lesson through a technological format than through traditional methodologies.  This 

finding indicates pre-service teachers become focused on the technology device or 

software, rather than the necessary content knowledge (Pamuk, 2012).   

 Lack of technology support or a supportive technology climate may prevent some 

pre-service teachers from utilizing the full extent of their technological integration 

capabilities (Teo, 2012).  Findings were not related to income or technology-related 

experience, as verified through the cross-sectional sampling work of Akbulut et al. 

(2011).  Teo (2012) found even though a pre-service teacher may have adequate 

technology training, without direction from a cooperating teacher or an administrator, 

they did not see a direct need to include technology in lessons.  An increase in self-

efficacy was found when positive feedback was provided from supervisors and 

cooperating teachers, and teachers felt the integration of technology aided them in 

helping students and ultimately made them a better teacher (Al-Awidi & Alghazo, 2012).   
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Since self-efficacy is a feeling rather than an action, one must assess reflective 

perceptions as opposed to a skills checklist (Pan & Franklin, 2011).  It will be difficult for 

a pre-service teachers to develop new teaching methods, as they may not yet possess a 

true understanding of what a classroom setting is like, as well as the core content 

knowledge needed and technological integration skills necessary (Pamuk, 2012).   

Hughes (2013) suggested the following for enhanced teacher-preparation 

programs: (a) access to modern, content-specific technologies; (b) meaningful technology 

support; (c) university faculty who are fluent in modeling software and hardware which 

support educational delivery systems; (d) regular professional development for college 

faculty to keep abreast of newly developed technologies; and (e) meaningful partnerships 

with schools for pre-service teachers to experience the technologies learned in university 

study and the practical application thereof (pp. 508-509).  A solid technology background 

combined with a good student teaching experience can help a pre-service teacher feel 

more confident about self-efficacy and will increase the likelihood of technology 

integration, helping to bridge the divide between classroom practice and the preparatory 

theory learned from the university (Al-Awidi & Alghazo, 2012).   

Systems Change Regarding Technology 

Teachers have always had an influence upon students and self-perception; a key 

difference in today’s classrooms is the influence of social media on the student’s 

perception of the teacher (Carr, Zube, Dickens, Hayter, & Barterian, 2013).  Howley, 

Wood, and Hough (2011) found the location of a school did not have a measurable effect 

upon technology integration, although the availability of technology and related supports 

did.  The ever-changing student body is evident from kindergartners entering school able 
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to use handhelds to the general student body using text messaging to communicate with 

family and friends (Blair, 2012).  From birth, a child in today’s modern society interacts 

with technology, either passively or actively (Germany, 2014; Ketsman, 2012).  Quite a 

difference exists among students in regard to technology use as “11- to 14-year-olds 

spend 230% more time on non-school computer use than do 8- to 10-year olds” (Downes 

& Bishop, 2012, p. 6).   

Social media may influence student perception, but there is no clear link to the 

perception affecting learning and information recall rates (Carr et al., 2013).  This 

interaction has necessitated a change from the data collected during a study by Norris, 

Sullivan, Poirot, and Soloway (2003), who found one classroom out of seven had only 

one computer, leaving a multiple computer classroom as the minority.  Cviko, 

McKenney, and Voogt (2012) indicated successful technology integration is attributed to 

teachers and students existing in a technology-rich environment with a positive climate 

and support for a technologically focused curriculum.  Supports build self-efficacy, 

leading to more integration with students, as teachers decide to use technology rather than 

avoid it (Howley et al., 2011).  

Indications are pre-service teachers possess more depth of knowledge in relation 

to technology integration than some of the current standards may reflect, as the subject of 

technology content knowledge is such a large and rapidly expanding pool of information 

(Hughes, 2013).  A significant barrier to effective technology integration efforts in small, 

rural schools was the lack of access to dedicated technology support personnel, both in 

hardware/software issues and curriculum integration with students (Howley et al., 2011).  

Cviko et al. (2012) also found the teacher to be a key component in the successful 
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implementation of a technology curriculum, solidifying the need for adequate supports 

for teachers to foster a positive technology perception to complex systems.  An important 

part of successful technology integration is the teacher’s perceived usefulness of any 

particular technology to the classroom setting, which can be bolstered by appropriate 

supports in technology devices and training (Aypay et al., 2012).   

There are those who feel the push for advancement in technology access is simply 

a well-designed marketing plan with strong political ties to promote profit margins 

(Sawchuck, 2009).  Anthony (2012) found institutional factors, as well as the 

traditionally identified teacher competency and values, to have a direct effect upon the 

delivery of technology integration.  Blair (2012) also noted the students of a classroom 

today have far advanced technology skills and expectations than students did at the 

beginning of the 21st Century.  Akbulut et al. (2011) also found men possess a more 

positive outlook towards technology utilization, yet females indicated a preference for a 

Learning Community in which to deliver technology-rich lessons, possibly explainable 

through social theory, rather than cognitive theory.   

In contrast, many groups indicate technology in and of itself will not solve 

educational issues (Sawchuck, 2009).  Many things such as building wiring and 

department curriculums were redesigned beginning in the mid-1990s to accommodate the 

addition of technology tool magic, which was intended to revolutionize the classroom 

(Robertson, 2005).  Document writing and presentation software, as well as using 

technology to communicate, are the dominant uses of technology in the preparation and 

delivery of education to students (Hughes, 2013).  Anthony (2012) found initial and 

continuous improvement plans for technology integration are a critical component of 
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success.  A lack of plans is a contributing factor to why more significant improvements 

may have not been seen from many technology-integration programs (Anthony, 2012).   

 Students sitting in today’s classrooms are a group who expect quick access to 

information and are very social (Blair, 2012).  Properly utilized, technology devices offer 

a means of information and communication access like none other before (Germany, 

2014).  The current student body needs to compress a greater amount of knowledge into 

the same basic classroom instructional timeframe, which has been very similar for 

decades (Blair, 2012).  Students who are not fluent with information technologies will 

struggle to attain the basic skills needed to contend with modern classroom expectations 

(Tannis, 2013).  A missing piece of research studies in literature was how student 

learning actually was affected by the influence of technology integration efforts (Cviko et 

al., 2012).  To help alleviate student stress of large goal attainment, Randall, Harrison and 

West (2013) suggested designing an incremental recognition system to show a student 

progression for self-reflection.   

Anthony (2012) suggested teachers should have an active part in the design of 

technology delivery integration lessons, opposed to an administrative mandate just to 

incorporate technology devices.  Hughes (2013) identified a concern of the targeted 

nature of technology programs utilized by teachers for convenience, versus the amount of 

technology software available, which would deliver a stronger educational program.  The 

research available relevant to technology integration efforts in elementary programs was 

identified to have at least two problematic concerns, the lack of research specifically 

targeting elementary programs, and the lack of depth as to integration with students to 

improve learning (Howley et al., 2011).   



31 

 

 

For anyone to not be fluent in technology is seen by some as a form of illiteracy 

(Robertson, 2005).  To be successful in a K-12 environment and assuredly in post-

secondary study and the modern workforce, students must attain a new level of 

technological fluency for which they are quite capable (Blair, 2012).  A true assessment 

of professional development goal attainment, rather than just identifying areas of need, is 

important to be able to address staff concerns rather than identify and highlight areas of 

concern (Ham, 2010).  Germany (2014) noted an often unforeseen barrier to successful 

technology integration is a cultural one, in which parents may not wish their children to 

be exposed to technology, especially the internet.  Another possible barrier would be if 

technical assistance is typically online, which could make comprehension much more 

difficult for students from some cultures, due to the lack of personal interaction (Tannis, 

2013). 

 Educational technology demands student skills are on par with those of the 

teacher in order for effective integrated technology curriculum to be delivered which 

incorporates individual creativity and critical thinking (Blair, 2012).  The elementary 

teachers studied by Howley et al. (2011) identified advanced student technology 

integration occurred when students had access to current technologies, combined with 

preparation and a positive climate, yet administrative support was not seen as a direct 

influence upon student achievement.  Aypay et al. (2012) identified direct links from 

teacher’s perceived usefulness and attitude about technology to successful technology 

integration with students, as well as indirect indicators such as the complexity of the 

technology to be used and the supports afforded teachers in the utilization and 

implementation of technology into lesson plans and educational delivery.   
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When technology planning is complementary to the teacher’s integration efforts, 

technology integration is seen as less stressful and more effective (Anthony, 2012).  An 

unforeseen barrier to planning and implementation may be the social context of the 

community or particular families within it (Germany, 2014).  Howley et al. (2011) 

identified a concern of the elementary setting which requires elementary teachers to be 

cognizant of local values when integrating technology in order to effectively implement 

technology advancement programs.  Without proper professional development, there is a 

notable risk of misinterpretation by teachers as to the ultimate goal of any particular 

curricular revision relevant to technology integration (Cviko et al., 2012).     

To effectively incorporate technology into the classroom setting, Blair (2012) 

proposed blending the student lesson to include student-centered activities.  Skills which 

are presented to staff during professional development activities have the greatest impact 

on technology integration when presented in a way inclusive of classroom 

implementation (Ham, 2010).  This is an expansion of early technology integration theory 

and practice.  Originally, teachers were to deliver lessons electronically, which is not 

sufficient for today’s learner (Blair, 2012).  Initial technological pushes came from a 

desire to appease parent and community pressure for the job market, not necessarily from 

a teacher-driven revision (Robertson, 2005).  Aypay et al. (2012) found the easier a 

technology was to use, the more successful was the teacher’s technology integration in 

the classroom environment.  Clear goals of professional development and the relevance 

to student growth may help foster climate, as well as gathering information needed for 

analysis and adequate time for review of data to be allotted (Ham, 2010).  How the 
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lessons are presented will depend on the district’s approach to technology integration 

(Anthony, 2012).   

Modern classrooms will need to incorporate experimental e-learning to meet 

student needs (Otamendi & Doncel, 2013).  To foster creative growth, the student should 

be given a task to engage critical thinking skills, placing the teacher as a facilitator of the 

classroom activity instead of a lecturer (Blair, 2012).  There is a positive correlation 

between the frequency of technology integration and teacher self-efficacy (Ketsman, 

2012).  Anthony (2012) suggested the integration of technology into the lesson plan be a 

collaborative effort between administrative direction and teacher input to be effective.  If 

teachers are included in relevant, high-quality professional development, Cviko et al. 

(2012) found teachers of any particular school develop similar ideologies about 

technology integration and learning.   

Germany (2014) found long-term success of a technology-integration program 

may include many independent variables.  Blair (2012) proposed the teacher should allow 

students creative freedom to solve the task and also use technology solutions for the 

presentation of student results, building on current generational social culture.  Properly 

developed and nurtured, the social nature of the current generation may facilitate 

technology integration efforts through collaborative learning and even gaming (Germany, 

2014).  Gaming was identified as an established educational tool by Otamendi and 

Doncel (2013).  Technology acceptance was also found by Aypay et al. (2012) to be 

essentially non-attainable by persons who had grown up without technology. This finding 

may inform an educational leader in planning appropriate professional development for 

staff (Aypay et al., 2012). 
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 Through the involvement of the teaching staff, Anthony (2012) found many 

meaningful changes including in which grade(s) to push for technological expansion for 

better results, and which modifications needed to be implemented to allow curriculum to 

be more effectively delivered to students.  Otamendi and Doncel (2013) found computer 

simulation an effective use of technology in delivering complex theoretical models.  Blair 

(2012) found successful student technology integration when adequate access is 

available.  Positive teacher perception towards student learning was impacted the most by 

classroom constructs which included both computer-based lessons and traditional non-

computer-based activities (Cviko et al., 2012).  A key to successful integration would be 

a shift from prior visions of what technology devices can do to one of what is an 

attainable fluency (Robertson, 2005).   

Duran, Brunvand, Ellsworth, and Sendag (2012) found quality, effective 

professional development helps teachers learn or improve technology-related skills.  

Assessing the needs of teachers from the teacher perspective is essential to developing a 

targeted professional development program or series to help teachers bolster 

technological skills to sustain the most impact to the learning environment.  Anthony 

(2012) indicated leadership with regards to technology integration is still emerging.  

Teacher efficacy with regards to the integration of technology into the classroom has not 

been clearly analyzed as to whether it is teacher skill set or if it is related to the actual 

availability of student-use technological devices, which is impeding measurable progress 

(Hsu, 2010).   

Mitra (as cited in Blair, 2012) suggested a student-to-computer ratio of 

approximately 4:1 as an ideal target for technology integration.  Such a ratio would allow 
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districts to broaden their technology offerings to students, instead of targeting a 1:1 

program at the outset.  Emerging uses of technology in the classroom must be seen as real 

teaching, not just supplemental (Otamendi & Doncel, 2013).  Anthony (2012) also 

suggested those responsible for hardware acquisition be mindful the products selected are 

able to withstand the environment of a classroom setting with multiple potential users. 

 Anthony (2012) suggested teachers have an active role in technology planning, as 

without insight into the classroom, a poorly developed technology plan may complicate 

the process, adding significant barriers to integration with students.  When teachers do 

not use technology in regular lesson plan design, the summation is often lack of 

proficiency (Hsu, 2010).  One barrier to technology implementation is the lack of 

instructional technology support personnel identified in Germany’s (2014) study.  

Anthony’s work in 2012 related an example of a technology-based science lab, of which 

the teacher did not feel there was sufficient hands-on experience for the students.  

Therefore, lack of teacher inclusion in software selection led to a technology lab and a 

hands-on lab being conducted on the same principle, which may not be an effective use 

of funds or time (Anthony, 2012).  This is another example similar to Germany’s (2014) 

finding that even with a technology-rich environment, the desired result of improving 

instruction may not be attained.  Teachers who have not had adequate exposure to 

training on the technologies to be used with students face a significant barrier to 

integration with students as identified by Hsu (2010), equally if the teacher has not had 

professional development relevant to the application of specific technologies into the 

curriculum setting taught.   
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To present the same lessons using technology instead of using a traditional 

method will not bolster student engagement to increase learning (Ketsman, 2012).  

Another contributing factor to achieving desired results may be from the expectation of 

the teacher.  If the teacher expects students to gain from technology or internet-based 

learning, there is a logical probability results will be more positive than if the teacher 

feels there will be little to no benefit from such instructional support (Norris et al., 2003).  

Duran et al. (2012) also identified sustained professional development can improve both 

teacher perception and curriculum efforts applied in the classroom, which is where there 

is a need to focus professional development.   

Differentiating technology-rich instruction from traditional teaching models is 

necessary to fully exploit the potential of distance learning such as virtual classrooms 

(Otamendi & Doncel, 2013).  Teachers utilizing technologically-based curriculum 

supports have current materials available for student use, rather than potentially outdated 

textbooks (Martinez & McGrath, 2014).  Anthony (2012) found some teachers willing to 

incorporate technology into their lesson plans, yet admitted reservations as to the 

effectiveness of such activities.  Due to the limited number of truly proactive classroom 

settings, it is necessary to thoroughly explain and show the benefits of technology 

integration to those who are reluctant to adopt technology programs (Ketsman, 2012).  

When technology is employed for communication in the classroom, students may explore 

higher-ordered authentic thinking skills relevant to a modern workplace, opposed to 

sitting in lecture (Martinez & McGrath, 2014).   

An inclusive yet passive approach to technology integration may lead to the 

stagnation of efforts and very limited positive results (Anthony, 2012).  Downes and 
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Bishop (2012) found teachers proclaiming the benefits of technology integration, but it 

required significant effort to get there.  The ability of technology to allow for flexibility 

and multi-media experiences is a noted benefit of integration (Ketsman, 2012).  Norris et 

al. (2003) indicated a greater propensity for middle and high school level teachers to 

integrate technology-related activities into their classes for the expanded benefit than the 

likelihood of integration by elementary teachers. 

Administrators charged with the responsibility of hardware and software selection 

also need to keep in mind how the teaching staff will use the products with students 

(Anthony, 2012).  Some teachers or districts may wish to make an audio or video 

recording of lessons to facilitate student study outside the classroom for review or for 

students not able to be present during class (Otamendi & Doncel, 2013).  District 

technology use policies must be written to protect the computer systems and students 

from negative external forces, yet still allow the teachers and students the ability to 

access the external resources needed for effective instructional delivery (Anthony, 2012).   

Students of today’s digital age are more demanding of teachers and technology 

alike; students are accustomed to attaining a large volume of information almost instantly 

and are very social, yet may prefer to communicate through technology rather than face-

to-face (Downes & Bishop, 2012).  An example is student cell phone use.  While many 

schools restrict cell phone use, these devices are a readily available means of integrating 

technology.  In turn, the student cell phone is more likely a target of conflict rather than a 

solution (Germany, 2014).  Disruption of the flow of communication due to policy 

restrictions were noted by Otamendi and Doncel (2013).  Anthony (2012) revealed many 
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parents are now frustrated with district programs or individual teaching staff members 

who are not proactive in the development of technology-rich lessons.   

Teachers and students alike may use collaboration in order to develop and 

cultivate a climate of blended learning, which incorporates technology as a tool to solve 

problems (Martinez & McGrath, 2014).  When surveyed by Otamendi and Doncel 

(2013), students and staff indicated a high level of satisfaction with e-learning.  Teachers 

of today’s classrooms need adequate supports in order to build self-efficacy for teaching 

and technology integration, which leads to enriched lessons for students (Moore-Hays, 

2011).   

The single strongest predictor of successful technology integration is the number 

of computers, with appropriate software and technical support found to also be significant 

(Norris et al., 2003).  When proper technologies have been selected, teacher lesson 

preparation and delivery times are reduced, allowing more time for student engagement 

into the lesson (Anthony, 2012).  Another positive technology integration enhancement 

item is “badges,” which are electronic symbols of skill attainment, discussed in a study 

by Randall et al. (2013).  Teachers have indicated a sound technology integration 

program increases creativity, which in turn fosters student engagement due to the ability 

of the student to make choices (Ketsman, 2012).  In contrast to many common beliefs, 

teacher demographics and relevant attitudinal variables were found insignificant, 

specifically with regards to curriculum (Norris et al., 2003). 

A quandary for administrators may be to find adequate and appropriate 

professional development, professional social network, and technology support for staff 

(Anthony, 2012).  The need for students to attain advanced technological skills was 
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identified by Partnership for 21st Century Skills (P21), a group influential in the original 

drafts of the college and career ready standards (Sawchuck, 2009).  It was identified 

through Anthony’s (2012) study all teachers do not teach and deliver the same way, and 

yet professional development is delivered without differentiation.  Teachers indicated 

they must attend many technology conferences and share ideas in order to feel confident 

they are keeping up with integration (Ketsman, 2012).  The general view held by many, 

that the influx of funding and training has not had a profound effect upon the American 

education system, may be as much related to consistent technology access as any other 

reason (Norris et al., 2003).  Technology skills will have to be assessed if people are to 

take technology seriously (McGaw as cited in Sawchuck, 2009).  TPAK (technological 

pedagogical content knowledge), as noted by Baran, Chuang, and Thompson (2011), 

helps to clearly define goals and standards for technology into the educational setting (see 

Figure 2).   
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Figure 2. Technology pedagogical content knowledge (TPACK). 

Anthony (2012) found teachers appreciative of receiving technology-related 

professional development, yet frustrated with the lack of training on how to incorporate 

technology-rich lessons into the classroom setting.  Duran et al. (2012) posed a varied, 

active, student-connected professional development program with sufficient time to 

design and implement will be more successful.  Trying to merge the complex systems 

available for use by educators only strengthens the need for a clear set of goals which any 

given educational setting is to achieve (Carr et al., 2013).   

Adequate student access and support are key components to technology 

integration in order to increase proficiency (Norris et al., 2003).  Downes and Bishop 

(2012) found the two main components to a successful technology integration program 

are: teachers willing to infuse technology into the classroom and administrators willing to 

commit energy and funds to procure devices and meaningful training.  Anthony (2012) 

found the division of technology support duties, as well as the inclusion of a technology 
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media specialist, aided in the development and successful delivery of technology-

enhanced lessons.  Accessibility and support proved the overall contributing factors to 

successful use of technology, far outweighing content area or years of teaching 

experience (Norris et al., 2003).  Ketsman (2012) also found a potential for the benefits of 

technology integration, which with increased teacher use, increased student engagement.  

Interestingly, the findings were not dependent upon the length of time a person had been 

a teacher. 

Effective Methods of Technology Integration 

 Technology integration is most effective when students are empowered to take an 

active role in the learning process, allowed to work collaboratively, where the teacher 

becomes the facilitator, and students master the educational content (Martinez & 

McGrath, 2014).  There is a consensus technology is now an integral part of a modern 

classroom, necessitating teachers to have a fluent understanding of the technologies to be 

utilized in the instructional process (Baran et al., 2011).  Even with significant efforts for 

the implementation of professional development for the integration of technology into the 

classroom, teachers may still have reservations about their self-efficacy when it comes to 

actually working with students (Duran et al., 2012).   

Baran et al. (2011) saw a teacher’s role in technology integration as drawing from 

the educator’s multifaceted knowledge base and applying such information to the 

classroom setting in an authentic way.  Educational accountability trends focus on student 

growth data.  Student growth data may then be tied to district curriculum and teacher 

proficiency, providing yet another justification for the importance of technology infusion 

(Pellegrino & Quellmalz, 2010).  Modeling successful technology integration strategies 
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and the technological tools to support the integration is essential in developing and 

maintaining teacher self-efficacy (Al-Ruz & Khasawneh, 2011).   

Research has shown 21st century students learn best when using technology as a 

supporting tool to develop higher-order thinking skills and gain workplace-applicable 

collaborative skills.  Stakeholders in technology integration in the classroom benefit from 

planned, targeted professional development experiences (Smolin & Lawless, 2011).  

Student learning focused on digital technologies in context provides relevant, self-driven 

skill application and readily allows instructors to stay current in evolving technologies 

(Sethy, 2012).  Terras and Ramsay (2012) identified five components as challenges for 

the advancement of mobile learning and technology integration: “(1) the context-

dependent nature of memory, (2) cognitive resources are finite, (3) cognition is 

distributed and learning is situated, (4) metacognition is essential and (5) individual 

differences matter” (pp. 824-826). 

 For students to gain the greatest potential from exposure to technology, both 

student and teacher must have a fluent ability in the basic functions of and applications of 

the technologies to be used in the classroom (Davies, 2011).  As seen in Figure 3, the 

National Education Technology Standards (NETS) for teachers point to the need for a 

connection among collaboration, discussion, learning, and sharing attributes if teachers 

are to effectively integrate technology in the classroom (Davies, 2011).  A consideration 

for the modern educator is to keep in mind the depth of attachment millennial students 

have with technology.  Teachers need proper training and sufficient time to plan and 

implement various technologies into the curriculum, or the negative effects of a poorly 

planned system will emerge (Teck, 2013).  Many students develop connections with 
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people met through chat rooms and online gaming and are often more comfortable 

communicating through a device, rather than face-to-face conversation (Turkle, 2011).  

  
 

Figure 3. Collaboration, discussion, learning, and sharing resources identified in the 

NETS. 

 

 To be highly qualified with regards to academic credentials does not indicate a 

teacher can effectively deliver technology-enhanced lessons to students.  Information 

communication technologies (ICT) may come in the form of recorded mediums such as a 

digital video disk (DVD) or word-processing and web-based communication 

technologies (Raob, Al-Oshaibat, & Ong, 2012).  Rather, an in-depth analysis of the 

lesson is needed (Davies, 2011).  There is a continuing shift from traditional classroom 
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settings to a setting which is technologically-based, with a growing and complex system 

of devices and software increasingly being generated by users with an open source 

platform (Carr et al., 2013).  While previous generations of students may have deemed 

technology as optional, modern students have an expectation to access technology 

anywhere at any time (Werth & Werth, 2011). 

 A traditional lecturing instructor is not like to incorporate the knowledge of 

current teaching practices, such as integrating collaborative online discussion groups for 

students, despite research showing support for such teaching pedagogies (Owens, 2012).  

Some instructors indicate a level of mistrust as to the reliability of a technology-rich 

lesson, because if something goes wrong, the entire lesson and meeting period may be 

lost (Cifuentes, Maxwell, & Bulu, 2011).  By using a series of surveys to assess teacher 

knowledge level, combined with technology integration modeling, teachers have been 

encouraged to integrate technology more successfully into the classroom setting (Baran et 

al., 2011).   

Web-based technologies are expanding at a brisk pace, with web 2.0 technologies 

providing a platform for an immense amount of collaboration among students, peers, and 

professionals, providing the potential to dramatically increase knowledge (Terras & 

Ramsay, 2012).  Second-generation web-based educational supports present a much 

greater opportunity for teachers to become facilitators of a classroom, due to the social 

design of many emerging technologies (Carr et al., 2013).  Another possible reason for 

the absence of technology-rich teaching pedagogies may be teacher skill deficiency.  The 

result is limited technology integration and an imperative call for change from a lecture-

centered classroom to one with student-centered engagement (Walker et al., 2011).  
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Tingoy and Gulluoglu (2011) identified not only the need for current technologies 

to be available for student use, but to have staff trained to a high enough level to fully 

implement the devices and software to be utilized for instruction.  The volumes of 

research indicating the potential for the inclusion of technology into the educational 

setting is steadily growing, yet the effective methods for successful integration models 

are limited.  The limitation is due in part to lack of resources, time for adequate 

integration, or the absence of proven changes in teaching methodologies (Ng’ambi, 

2013).  As seen in Figure 4, Ng’ambi (2013) proposed a transformative pedagogical 

model for teaching with emerging technologies in which “context, teaching/learning 

assumptions and emerging technologies are like the environment in which a garden of 

learning is embedded” (p. 9). 

 

 

Figure 4. A transformative pedagogical model for teaching and emerging technologies. 
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Teachers’ Perceptions of Technology Integration 

 Administrators and teachers have now had a long-standing role in the integration 

of technology into the classroom, with successful programs developing a culture which 

fosters continued growth (Cakiroglu, Akkan, & Guven, 2012).  Modern technologies are 

being implemented in classrooms at all levels from preschool to higher education (Teck, 

2013).  Teachers sometimes struggle to implement technology into the classroom, 

because by supplanting existing instructional materials with online resources to increase 

student interest or to provide additional avenues of support, the protection of students 

from undesirable input becomes a more difficult challenge (Carr et al., 2013).  Effective 

programmatic development requires the inclusion of teachers from different stages of 

teaching careers, sharing of curricular design, and consistent administrative support to 

implement new teaching ideologies with students, fostering a climate of progression 

(Potter & Rockinson-Szapkiw, 2012).   

Many classroom teachers indicate web 2.0 activities are challenging, engaging, 

and rewarding (Shinsky & Stevens, 2011).  Carr et al. (2013) found a majority of the 

teachers studied found social-based media supports such as YouTube as beneficial to 

classroom instruction.  Teachers identified Facebook and YouTube as current social-

based technologies which offer an assistive role to the classroom, whether through 

gaining the interest of the students, or by offering supplemental information which 

otherwise may not be available (Raob et al., 2012).  Tingoy and Gulluoglu (2011) found 

student perception with regard to technology to fall into three distinct, basic categories as 

follows: how useful one perceives a technology to be to an individual setting, the 

person’s confidence in utilizing any particular technology in a meaningful way, and the 
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amount and quality of learning one encounters prior to applying a technology to a 

particular problem or application.   

Over the course of a multi-year study, Cifuentes et al. (2011) found feelings of 

technological advancement were limited from the beginning to the end of the first year, 

but indicated a feeling of familiarity and confidence with instructional technologies after 

completing year two, which also supports previous studies indicating ongoing, quality 

professional development being key to successful technology integration.  The rapid rate 

of technology expansion has the subsequent negative consequence of educational systems 

not keeping up with technologies to ensure students are fluent in applicable systems once 

coursework is completed (Tingoy & Gulluoglu, 2011).  For technology integration to 

more fully impact the classroom environment, teachers must realize they are not the 

dispenser of all knowledge, but rather a facilitator in the technology integration process 

(Potter & Rockinson-Szapkiw, 2012).  While for many programs accessibility is still a 

concern, without proper professional development to ensure teachers feel comfortable 

using technologies, the benefits are negated with unnecessary information and diminished 

learning (Mwalongo, 2011).  Although cognitive learning remains a focus in the 

classroom, Carr et al. (2013) found a potential for the re-examination of how instructional 

resources are used, as educators and students alike communicate differently than prior to 

the emergence of web-based, socially generated communication platforms.   

 If there is a problem with technology integration in an educational setting, it is the 

responsibility of the administrator to develop solutions to remediate the concern.  While 

technology may open multiple avenues for acquiring and disseminating information, 

technology alone will not improve instruction (Teck, 2013).  Without a positive teacher 
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opinion of technology competency, professional development will not improve 

perceptions, even though a negative attitude has no correlation to teacher knowledge 

(Yucel, Acun, Tarman, & Mete, 2010).  It is important to personalize professional 

development which fosters continued support for teachers’ overall feelings of self-

efficacy toward technology integration into the classroom (An & Reigeluth, 2012).   

Moore-Hays (2011) indicated a lack of statistically measurable differences between the 

self-efficacy of current and pre-service teachers with regards to technology integration, 

yet differences seen were lack of experience as a classroom teacher and the challenge of 

technological change.   

 Ultimately, the success of any educational program is dependent on the instructor, 

validating the importance of teacher perception with regards to traditional classroom 

technology, mobile devices for learning, and web 2.0 (Uzunboylu & Ozdamli, 2011).  

Technologies acquired for classroom use with students oftentimes go unused due to lack 

of proper planning for teacher training, as teachers need to fully understand the use and 

potential benefit to student learning prior to the expectation of curricular integration with 

students (Potter & Rockinson-Szapkiw, 2012).  Through the development of a 

technology-rich climate, digital integration is broadened as the more educators learn of 

new and promising technologies, the more such methods are welcomed and infused into 

existing educational platforms (Cakiroglu et al., 2012).  Pre-service teachers indicate a 

positive perception of utilizing technology in the classroom, demonstrating a need for 

professional development to continue to encourage and support classroom technology 

integration strategies as they move into the classroom (Berlin & White, 2012).  The work 

of Tingoy and Gulluoglu (2011) indicated a commonality in perception of the inseparable 
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connection between technology and the educational setting, with a secondary finding of 

the need to strengthen educational technology programs in order to see benefits in the 

development of well-trained, skilled teachers with the capacity to pass such abilities on to 

students.   

Murphrey, Miller, and Roberts (2009) completed a study to determine teacher 

perceptions of technology use, and over 88% of the teachers surveyed felt they were 

competent at computer usage and believed all students would benefit from technology 

integration.  Through the work of Cakiroglu et al. (2012), the evidence indicated a 

positive technology climate fostered a system of repeated technological integration 

growth, even though different teachers grew at different rates.  Potter and Rockinson-

Szapkiw (2012) suggested teachers who know how to operate the available technologies, 

apply the technologies with students, and integrate not only the technology devices but 

the collegial climate to foster authentic learning, see a marked improvement in the 

support for technology integration.  With proper support, teachers may use technology to 

broaden the information available to design and will bolster the lessons for students 

(Teck, 2013).   

Summary 

 Modern technology is relevant to a specific timeframe.  In a historical perspective, 

one may liken the use of modern technology to the Mayan’s practice of stone carving 

(Pezzati, 2012).  A self-efficacy evaluation of teachers and pre-service teachers alike may 

show each group misjudges their technology skills and capacity for instructional 

classroom integration to benefit the learning process (Pan & Franklin, 2011).  A 

perceived difficulty for educational systems is to develop a teacher-training environment 
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which encompasses a large field of information, yet is current and targeted so as to allow 

individual applications of technologies in various disciplines (Tingoy & Gulluoglu, 

2011).  Carr et al. (2013) identified the need for additional research to be conducted to 

assess student cognitive learning using technology to solve problems, as most prior 

research focused specifically on student interaction with technology devices rather than 

viewing technology as a tool for problem solving. 

Administrators must lead the development of programs through organized, 

continual professional development in order to attract and retain quality educators 

(Duffey & Fox, 2012).  If professional development can be constructed which is not 

grade or discipline-specific, the training will help ensure more active engagement from 

teaching staff in the professional development provided (Duran et al., 2012).  

Technologies change at a rapid pace, and personalities which do not allow teachers to ask 

for help in technology integration are a significant barrier to the expansion of 

technological offerings to students, even if technical and curricular supports are readily 

available (Moore-Hays, 2011).  Smolin and Lawless (2011) suggested collaborative 

evaluations to assess the effectiveness of technology integration professional 

development.  By raising teacher skills, misconceptions may be addressed, and self-

efficacy will increase, which would relate to higher technological integration with 

students (Graham et al., 2012). 

In Chapter Three, the design of this causal-comparative study is explained, as well 

as the design of the convenience sample.  The necessity to utilize correlation between 

traditional and technology-enhanced lesson design is discussed.  Assumptions are clearly 

outlined, as well as the role of the primary investigator and to what extent protection was 
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in place to protect the respondents to the survey.  Data collection and analysis methods 

are also outlined. 

In Chapter Four, the problem statement is revisited, as well as the questions the 

primary investigator addressed.  A summary of data collected and any relevant 

significance are presented.  Tables and figures are used to correlate survey data and MAP 

data, as well as a summary of how the data were collected and relevant results related to 

the study. 

Chapter Five includes a review of the major portions of the study and relation of 

the findings in a verbal format, as opposed to graphical.  This chapter summarizes the 

project.  Conclusions drawn from the analyzed data determined the scope of suggested 

implications for practice.  Suggestions for further research are presented, as there will be 

the potential for others to apply a similar approach in school districts of a different socio-

economic background, which may produce dissimilar results. 
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Chapter Three: Methodology 

This causal-comparative analysis involved the measurement of any changes in 

student achievement on standardized MAP scores due to the integration of technology in 

the classroom setting for student use.  Convenience sampling was used to analyze student 

perceptual survey data and student standardized MAP scores.  Teacher perceptual survey 

data were compared to student perceptual survey data to examine similarities.  

Correlational research was a key element in the analysis of student perception of 

academic gain versus any measurable gains in standardized student testing data from the 

MAP.  The comparative study between traditional teaching methods versus technology-

enhanced teaching methods compared standardized student achievement data from both 

educational settings.   

The application of the technology treatments was completed without risk by non-

discriminatory selection.  All students had equal access to any benefits of the availability 

of technology.  The examiner analyzed data from the 2012-2013 and 2013-2014 

academic years.  Surveys (see Appendix A; Appendix B) were used to identify student 

and teacher perceptions of technology integration into the classroom.  Student 

perceptions were analyzed in concert with standardized MAP results, utilizing de-

identified information.  The research design yielded useful results, as the collected and 

analyzed data included students’ perceived gains in knowledge when compared to actual 

performance on the standardized, MAP grade-level assessments.  The research design 

was bolstered with the addition of student and teacher perceptual data. 

The examiner studied a specific group of students, currently enrolled in grades 

five, six, and seven, to assess student perceptions of academic gain versus measurable 
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academic gain as measured by standardized MAP data results.  The examiner also studied 

teacher perceptions of technology integration into the educational setting of the sampled 

students in grades three through seven.  Permission was gained from building-level 

administration(see Appendix C; Appendix D) , the president of the board of education 

(see Appendix E), and the parents/guardians (see Appendix F) of the students in order to 

disseminate the surveys and to review the necessary de-identified student data per the 

Family Educational Rights and Privacy Act (FERPA) regulations.  Teacher consent was 

obtained, as well (see Appendix G).  All confidential information was kept in a secure 

location, either by way of lock or pass-code.  Personal information was de-identified by a 

third party.  Participants in the study had the opportunity to opt-out at any time. 

MAP data were collected and analyzed due to the significance to Missouri school 

systems and the statewide delivery of the test.  Archival testing data were collected from 

electronic and paper databases.  Student perceptual data were collected and correlated to 

standardized testing results to gain insight to student perception versus academic reality.  

Teacher perceptual data were collected and compared to student perceptual data to look 

for correlations or dissimilarities in perceptions.  Survey data were collected through 

electronic delivery or paper/pencil versions of the same.  Data were recorded in alpha-

numeric and/or graphical form, whichever was the most applicable for ease of 

interpretation of results.  The results of this study, if replicated, should yield similar 

results if the districts are of similar size, ethnographic, and socioeconomic composition.  

Similar results are not expected if a study were to be conducted in a wealthy, urban, or 

suburban school district.  De-identified student test scores were recorded and analyzed 
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from historical data, aligning the scores with the availability of student-use technology, 

through the use of a random number method. 

Problem and Purpose Overview  

 Problem.  There are currently a limited number of existing studies devoted to 

technology integration as related to advancement in student learning.  There is limited 

research which compares student and teacher perceptions relating to the integration of 

technology into the classroom.  The rural district sampled for this study introduced 

technology hardware and software to instructors and students prior to offering a 

curricular implementation plan for instructional integration.   

 Purpose.  The purpose of the study was to statistically analyze the impact of 

technology on the third through seventh-grade classroom setting and the effects on 

student performance and subject-matter comprehension, as measured by MAP scores and 

correlated through perceptual survey data.  Teacher perceptions of student technology 

integration were used for triangulation with student perceptions and student performance 

on the MAP.  

Research Questions and Hypotheses  

 This causal-comparative study compared standardized test scores of current fifth, 

sixth, and seventh-grade students enrolled in a rural, low socio-economic k-12 school 

district. 

 The research question(s) for the study were:  

  

1. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 
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initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014)? 

H10: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014). 

2. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014)? 

H20: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014). 

3. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014? 

H30: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014. 
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4. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 

2014? 

H40: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 

2014. 

5. What are the perceptions of teacher respondents regarding technology 

integration in one rural, low-socioeconomic K-12 school district? 

Research Design  

 This causal-comparative study was used to assess the effects of technology 

integration into a public school environment.  The effects of device availability to the 

student results on standardized testing were compared to the students’ self-perceived 

connotations of success due to an influx of technology.  Teacher perceptual survey data 

were compared to the student perceptual survey data to determine if there were any 

significant correlations.  

Population and Sample 

Potential participants were recruited from a population of 210 possible 

respondents who were student participants from grades five, six, and seven during the 

2014-2015 school year.  The students attended a rural, low-socioeconomic K-12 school 

district. 
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Following parent/guardian consent, assenting students from grades five, six, and 

seven during the 2014-2015 school year were recruited to voluntarily complete surveys 

so perceptual data could be obtained and correlated with archival MAP data.   

In this causal-comparative study, archival and survey data were extracted or 

derived from a sample of the fifth, sixth, and seventh-grade students enrolled during the 

2014-2015 school year.  Group performances were compared to determine relationships 

between technology integration and student performance (Fraenkel et al., 2015).  The 

sample was a convenience sample of all students in grades five, six, and seven enrolled 

during the 2014-2015 school year who also attended the same district during the 2012-

2013 and 2013-2014 school years.  This allowed for a correlation comparison before 

technology-integrated instruction and after technology-integrated instruction.  Of the 

potential populations, the final sample size was 139 students with complete survey and 

performance data.  Teacher perceptual survey data were collected from the teachers of the 

student study groups. 

Instrumentation  

 A survey was developed to ascertain basic perceptions of the benefits students felt 

were gained by having technology available for classroom use.  The brief survey targeted 

upper elementary and middle school-aged students.  Survey results were compared to 

each student’s actual standardized state test scores.  All survey results and test scores 

were redacted of personally identifiable information by a third person.  The teacher 

survey followed a similar theme as the student version to compare results.  The survey 

was piloted among colleagues with appropriate age/grade-level experience and revised 

for clarity and brevity.  Additional instrumentation from which data were drawn included 
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the Missouri Assessment Program (MAP) grade-level assessment for English Language 

Arts (ELA) and Math (MA). 

 

Data Collection  

 Permissions were gained through written consent from the president of the board 

of education and the appropriate building principals in order to utilize respective 

buildings’ staff survey responses and student body survey responses and standardized test 

scores.  The student data were collected by distributing a parental consent form and 

student assent portion of the student survey.  Teachers signed adult informed consent 

forms before completing the teacher survey.  A third person was utilized to redact student 

and staff names for the survey and to correlate survey responses with student MAP 

performance data.  

Data Analysis  

A Pearson product-moment correlation coefficient (Fraenkel et al., 2015) was 

utilized in order to determine if any significance existed between student survey results of 

perceived academic gains and the student’s associated state MAP test results.  A t-test 

was also utilized to compare student perceptual data as compared to teacher perceptual 

data. 

A Pearson product-moment correlation coefficient (Pearson r) (Fraenkel et al., 

2015) was utilized to determine if a correlation existed between student performance data 

pre-technology device deployment and post-technology device deployment.  This was 

based from the analysis of student test results on the Missouri state assessment (MAP) 
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test from sequential years. Additional descriptive analyses were used to report the results 

of survey data.  

 

 

Ethical Considerations 

 Informed parental consent forms were given to all parents/guardians of students in 

the study groups prior to the student survey being released.  Students were given an 

assent choice in the survey instrument.  Teachers were provided an adult consent form.  

The forms and other data were kept in a secured file cabinet, or electronically protected 

by a pass-code.  All surveys and testing results were anonymized and given a random 

number by a third person to ensure confidentiality.   

Summary  

 This causal-comparative study involved analysis of a convenience sample of 

students and their achievement on the Missouri MAP test.  There were limited existing 

studies comparing student and teacher perceptions relating to the integration of 

technology into the classroom.  The purpose of the study was to gain a better 

understanding of the impact of technology on the third through seventh-grade classroom 

setting, combined with an attempt to gain student and teacher perceptions of technology 

integration efforts.  This causal-comparative study was designed to question the 

correlation and significance of technology integration perceptions on student 

achievement from the student and teacher point of view and as measured by the MAP test 

scores.   
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 Chapter Three included the research design and methodology. Chapter Four 

includes a review of findings.  Chapter Five contains discussion, conclusions, and 

suggestions for future research.  

  



61 

 

 

Chapter Four: Analysis of Data 

 The purpose of this project was to gain a better understanding of the impact of 

technology on the third through seventh-grade classroom setting and the effects on 

student performance and subject-matter comprehension, as measured by MAP scores and 

correlated through perceptual survey data.  It was also designed to review teacher 

perceptions of student-use technology integration as compared to student perceptions of 

the same. 

The problem faced was the limited number of existing studies devoted to 

technology integration as related to advancements in student learning. There was also 

very little research comparing student and teacher perceptions relevant to the integration 

of technology into the classroom.  The rural district sampled for this study introduced 

technology hardware and software to instructors and students prior to offering a 

curricular implementation plan for instructional integration.   

 This causal-comparative study involved comparison of standardized test scores of 

fifth, sixth, and seventh-grade students enrolled in a rural, low-socioeconomic K-12 

school district.  Questions posed included the following:  

1. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014)? 

2. What is the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 
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students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014)? 

3. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014? 

4. What is the correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 

2014? 

5. What are the perceptions of teacher respondents regarding technology 

integration in one rural, low-socioeconomic K-12 school district? 

The examiner designed a survey instrument to gain insight into student and 

teacher perceptions of technology integration in the classroom setting.  Questions were 

designed to reveal perceptions specifically as to the academic impact of technology on 

learning in mathematics and reading/language.   

Data were presented to surmise the perceptual survey results of the students and 

the teachers.  Survey data were corresponded to MAP results when and where applicable, 

and the results presented in graphical form for clarity.  Results were analyzed with the 

statistical application of a t-test and Pearson product-moment coefficient calculation.   
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Findings 

 Research question one.  A Pearson product-moment correlation coefficient was 

used to examine the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) versus 

technology-enhanced instruction (school year 2013-2014).  The Pearson r determines the 

strength of a straight linear fit closest to r = 1.0 (Fraenkel et al., 2015). Bluman (2013) 

noted, data values become closer to an increasingly stronger relationship as the 

correlation coefficient increases from 0 to +1.  When interpreting the strength of 

correlations, it is noted if r ≥ .70 or higher, there is a strong positive linear relationship 

(Bluman, 2013, p. 539).  In examining the current fifth-grade student scores in MA for 

the school years 2012-2013 and 2013-2014, there was a strong positive linear correlation 

between the two variables [r = .79, n  = 31] which was statistically significant [p < .01].  

The resulting data are presented in Table 1.  
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Table 1  

Fifth-Grade Correlation of MAP MA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional MA Technology-Enhanced MA 

Traditional MA Pearson Correlation 1 0.79 

Sig. (2-tailed)  0.00 

N 31 31 

Technology-Enhanced 

MA 

Pearson Correlation 0.79 1 

Sig. (2-tailed) 0.00  

N 31 31 

Note. Statistical significance is noted at p ≤ .05. 

 The examiner conducted descriptive statistical analyses using SPSS of the mean 

difference between fifth-grade scale scores in MA before and after technology-enhanced 

instruction. As seen in Figure 5, the mean scale score improved 23.17 points, from 

619.77 to 642.94, after technology was introduced for instruction. 

 

Figure 5.  Mean scale score difference fifth-grade MA. 

 

 In examining the current sixth-grade student scores in MA for the school years 

2012-2013 and 2013-2014, there was a strong positive linear correlation between the two 

variables [r = .85, n = 45] which was statistically significant [p < .01].    The resulting 

data are presented in Table 2. 
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Table 2  

Sixth-Grade Correlation of MAP MA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional MA Technology-Enhanced MA 

Traditional MA Pearson Correlation 1 0.85 

Sig. (2-tailed)  0.00 

N 45 45 

Technology-Enhanced 

MA 

Pearson Correlation 0.85 1 

Sig. (2-tailed) 0.00  

N 45 45 

Note. Statistical significance is noted at p ≤ .05. 

 The examiner conducted descriptive statistical analyses of the mean difference 

between sixth-grade scale scores in MA before and after technology-enhanced 

instruction.  As seen in Figure 6, the mean scale score improved 5.95 points, from 

649.69 to 655.64, after technology was introduced for instruction. 

 

Figure 6.  Mean scale score difference sixth-grade MA. 

 In examining the current seventh-grade student scores in MA for the school years 

2012-2013 and 2013-2014, there was a strong positive linear correlation between the two 

variables [r = .85, n = 61] which was statistically significant [p < .01].    The resulting 

data are presented in Table 3. 
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Table 3  

 

Seventh-Grade Correlation of MAP MA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional MA Technology-Enhanced MA 

Traditional MA Pearson Correlation 1 0.85 

Sig. (2-tailed)  0.00 

N 61 61 

Technology-Enhanced 

MA 

Pearson Correlation 0.85 1 

Sig. (2-tailed) 0.00  

N 61 61 

Note. Statistical significance is noted at p ≤ .05. 

 The examiner conducted descriptive statistical analyses of the mean difference 

between seventh-grade scale scores in MA before and after technology-enhanced 

instruction.  As seen in Figure 7, the mean scale score improved 23.38 points, from 

653.13 to 676.51, after technology was introduced for instruction. 

 

Figure 7.  Mean scale score difference seventh-grade MA. 

 Research question two.  A Pearson product-moment coefficient was used to 

examine the correlation between Missouri Assessment Program (MAP) fifth, sixth, and 

seventh-grade level achievement in Communication Arts (CA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) versus 

technology-enhanced instruction (school year 2013-2014).  The Pearson r determines the 
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strength of a straight linear fit closest to r =1.0 (Fraenkel et al., 2015).  In examining the 

current fifth-grade student scores in CA for the school years 2012-2013 and 2013-2014, 

there was a strong positive linear correlation between the two variables [r = .70, n = 31] 

which was statistically significant [p < .01].    The resulting data are presented in Table 4. 

Table 4  

Fifth-Grade Correlation of MAP CA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional CA Technology-Enhanced CA   

Traditional CA Pearson Correlation 1 0.70 

Sig. (2-tailed)  0.00 

N 31 31 

Technology-Enhanced 

CA 

Pearson Correlation 0.70 1 

Sig. (2-tailed) 0.00  

N 31 31 

Note. Statistical significance is noted at p ≤ .05. 

 The examiner conducted descriptive statistical analyses of the mean difference 

between fifth-grade scale scores in CA before and after technology-enhanced instruction. 

As seen in Figure 8, the mean scale score improved 24.71 points, from 641.03 to 665.74, 

after technology was introduced for instruction. 

 

 
Figure 8.  Mean scale score difference fifth-grade CA. 

 In examining the current sixth-grade student scores in CA for the school years 

2012-2013 and 2013-2014, there was a strong positive linear correlation between the two 
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variables [r = .82, n = 46] which was statistically significant [p < .01].   The resulting 

data are presented in Table 5. 

Table 5  

Sixth-Grade Correlation of MAP CA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional CA Technology-Enhanced CA   

Traditional CA Pearson Correlation 1 0.82 

Sig. (2-tailed)  0.00 

N 46 46 

Technology-Enhanced 

CA 

Pearson Correlation 0.82 1 

Sig. (2-tailed) 0.00  

N 46 46 

Note. Statistical significance is noted at p ≤ .05.  

 

 The examiner conducted descriptive statistical analyses of the mean difference 

between sixth-grade scale scores in CA before and after technology-enhanced instruction. 

As seen in Figure 9, the mean scale score improved 5.89 points, from 667.52 to 673.41, 

after technology was introduced for instruction. 

 

Figure 9.  Mean scale score difference sixth-grade CA. 

 In examining the current seventh-grade student scores in CA for the school years 

2012-2013 and 2013-2014, there was a strong positive linear correlation between the two 
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variables [r = .81, n = 61] which was statistically significant [p < .01].   The resulting 

data are presented in Table 6. 

Table 6 

Seventh-Grade Correlation of MAP CA Scores Utilizing Traditional Methods vs. 

Technology-Enhanced Instruction 

  Traditional CA Technology-Enhanced CA   

Traditional CA Pearson Correlation 1 0.81 

Sig. (2-tailed)  0.00 

N 61 61 

Technology-Enhanced 

CA 

Pearson Correlation 0.81 1 

Sig. (2-tailed) 0.00  

N 61 61 

Note. Statistical significance is noted at p ≤ .05. 

 The examiner conducted descriptive statistical analyses of the mean difference 

between seventh-grade scale scores in CA before and after technology-enhanced 

instruction.  As seen in Figure 10, the mean scale score improved 7.49 points, from 

668.08 to 675.57, after technology was introduced for instruction. 

 

 

 

Figure 10.  Mean scale score difference seventh-grade CA. 

 Research question three.  A Pearson product-moment coefficient was used to 

examine the correlation between the student survey responses which indicate technology 

positively impacted student achievement and students who scored proficient or advanced 
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on the fifth, sixth, and seventh-grade level MAP MA test in spring 2014. There were 56 

students who scored proficient or advanced in fifth, sixth, and seventh grade on the 2014 

MAP MA test.  The Pearson r determines the strength of a straight linear fit closest to r = 

1.0 (Fraenkel et al., 2015).  There was a correlation between the two variables [r = .18, n 

= 56], yet it was not statistically significant [p = .19].  

 Student survey question number six requested of student, “Do you feel using a 

computer helps you to better understand math?”  Figure 11 is a frequency bar graph of 

the tally of responses for the 56 students who scored proficient or advanced in fifth, sixth, 

and seventh-grade on the 2014 MAP MA test.  From this sample 30 students responded 

“Yes, Quite a Bit” or “Sometimes,” while 26 students responded “A Little Bit” or “Not 

At All.” 
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Figure 11.  Student perceptions of technology related to math achievement frequency.  

Bar graph depicting number of student responses for 56 students who scored proficient or 

advanced on 2014 MAP grade-level MA test for survey question, “Do you feel using a 

computer helps you to better understand math?” 

 

 Research question four.  A Pearson product-moment coefficient was used to 

examine the correlation between the student survey responses which indicate technology 

positively impacted student achievement and students who scored proficient or advanced 

on the fifth, sixth, and seventh-grade level MAP CA test in spring 2014. There were 67 

students who scored proficient or advanced in fifth, sixth, and seventh grade on the 2014 

MAP CA test. There was a correlation between the two variables [r = .38, n = 67], and it 

was statistically significant [p < .01].    The resulting data are presented in Table 7. 
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Table 7 

Correlation between Responses Technology Positively Impacted Achievement and 

Students Who Scored Proficient or Advanced on MAP CA Test in spring 2014 

 

  

CA Score 

Do you feel you do better 

on academic tests after 

having computers in the 

classroom? 

CA Score Pearson Correlation 1 0.38 

Sig. (2-tailed)  0.00 

N 67 67 

Do you feel you do 

better on academic 

tests after having 

computers in the 

classroom? 

Pearson Correlation 0.38 1 

Sig. (2-tailed) 0.00  

N 67 67 

Note. Statistical significance is noted at p ≤ .05. 

 Research question five.  Question five prompted exploration of the perceptions 

of teacher respondents regarding technology integration in one rural, low-socioeconomic 

K-12 school district.  For teacher survey questions, a frequency analysis was conducted 

to examine the prevailing perceptions regarding each question (see Tables 8 and 9).  
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Table 8 

 

Frequency Analysis of Teacher Perceptions of Technology-Enhanced Classrooms 

  

Survey Question Yes No 

Do you like technology in the classroom? 13 0 

Do you want to work at a school more because there are 

computers available? 

9 4 

Does having lessons on a computer make the material more 

interesting to teach? 

10 3 

Does having lessons on the computer make the material more 

interesting to students? 

11 2 

Do you feel students do better on big tests, like the MAP test 

after having computers in the classroom? 

10 3 

Do you feel students need more time with computers in class? 10 3 

Note. N = 13 Teacher Respondents 

 

Table 9 

 

Frequency Analysis of Teacher Perceptions of Technology-Enhanced Classrooms Likert 

 

Survey Question Yes Sometimes A little Not at all 

Do you feel using a 

computer for instruction 

helps you to teach? 

7 5 1 0 

 

I always prefer a 

computer 

Sometimes, 

I prefer a 

computer 

Sometimes, 

I prefer a 

book 

I always 

prefer a 

book 

How much more do you 

prefer to teach from a 

computer-based lesson 

compare to a textbook? 

3 8 2 0 

 When the 

teacher reads 

and works the 

examples out for 

students 

When the 

material is 

on a 

computer 

When the 

material is 

read from a 

book 

Students 

learn best 

with a 

combination 

of all three 

How do you feel students 

learn best? 
1 0 0 12 

Note. N = 13 teacher respondents. 
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Summary 

 Chapter Four began with the descriptive data collected for this study and the 

criteria used to select the sampled population.  The chapter included the results of the 

statistical analysis in response to the research questions for this study.  The results of the 

Pearson product-moment correlation coefficient (denoted by r) and test of statistical 

significance (denoted by p) were clear there are positive and significant relationships 

between student perceptions of technology use in the classroom and student performance 

on standardized Missouri Assessment Program (MAP) grade-level tests.    

 In Chapter Five, the examiner describes the implications of the findings from the 

statistical analyses and outlines implications and recommendations for future research 

and practice.   
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Chapter Five: Summary and Conclusions 

  The ready availability of technology for instructional use has transformed the 

twenty-first century classroom for both the student and teacher (Hsu & Kuan, 2013).  

Decades ago, students were only privy to information as current as the last printing of the 

textbook.  Today, information available to students may be almost instantaneous by 

comparison.  With advances in available internet connections, classrooms may be 

connected to the world regardless of the physical location of the school (Fook, Sidhu, 

Kamar, & Aziz, 2011).  If students are afforded a sufficient internet connection and 

serviceable devices, they are limited by ability and creativity, not by geographical 

location. 

 Continued longitudinal examination of the effectiveness of technology integration 

with respect to fiscal resources, time, and effort is in order as technologies quickly 

become outdated and new technologies must be adapted in order to stay current (Betrus, 

2012).  Craft (2012) identified administration as a main determinant in the direction a 

school takes toward technology integration; without proper guidance and planning, 

schools may not produce desired gains in the educational setting.  The ability for teachers 

and students in today’s classroom to share information and ideas globally is a necessity 

identified through multiple studies (Fortin, 2010; Schweder & Wissick, 2011; Shand et 

al., 2012). 

 The definition of technology is considered time-relevant as seen in the Mayan 

temples (Pollard, 2011) utilizing hieroglyphics to record events (Pezzati, 2012).  Space-

race technology (O’Brien & Sears, 2011) led into the Cold War Era (Hoffman, 2013).  

For teachers of today’s modern classroom, technology is defined as tools used to deliver 
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lessons to students to maximize student engagement (Yeung et al., 2012), even if the 

teaching process doesn’t change with the method of delivery (Polly & Hannafin, 2010).  

Generational characteristics surface in the expectations and use of technology as Baby 

Boomers, Generation X, and Millennial generations have much-varied experiences with 

technology (Werth & Werth, 2011).  The Internship (Vaughn, Levy, & Levy, 2013) 

depicted two characters who were out-of-sync with the expectations of the perceived 

Google environment, yet through team building and a collaborative effort, technology 

was harnessed in a beneficial way.  School leadership must use team-building 

experiences with current teaching staff members in order to encourage staff from 

different technology backgrounds to utilize existing technology in a consistent and 

meaningful way to impact student learning (Austin & Hunter, 2013; Berrett et al., 2012; 

Uslu & Bumen, 2012).   

  The infusion of technology into the classroom has allowed students exposure to 

multiple avenues of information.  Teachers have essentially limitless ways to acquire 

presentation materials for lesson plans and delivery of instruction (Lawrence & Lentle-

Keenan, 2013).  Entering as well as practicing educators reflect the increased need for 

technology access and integration into the classroom (Wright & Wilson, 2011).    

Technology has allowed educators around the world to connect (Istifci, Lomidazde, & 

Demiray, 2011).  From collaborative efforts utilizing internet-based communication to 

being able to quickly locate and relay historically significant or current events to students, 

today’s educators have a breadth of information at their disposal (Almekhlafi & 

Almeqdadi, 2010).  Educators of a modern classroom must lead students though a 

technological maze, facilitating the learning process (Johnston, 2012). 
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 Legislation comes into play through the enactment of policies, whether proactive 

or reactive, with the intent of strengthening technology programs (Austin & Hunter, 

2013).  School leaders must take an active role in monitoring current trends in 

technology, as well as the political side of education, in order to maintain an accurate 

focus for long-range planning, as program development is ultimately an administrative 

responsibility (Akbulut et al., 2011; Duffey & Fox, 2012; Schrum et al., 2011).  An 

administrator’s perception of technology and the associated political climate directly 

impacts the professional development and program design for the teacher, who is the 

critical link in the delivery of technology education to students (Persichitte, 2013; Uslu & 

Bumen, 2012).  Administrators need sound fiscal training, as governmental agencies take 

a stronger look at the return on investment of long and short-term investment of funds 

into the development of the multitude of technology integration educational programs 

(Austin & Hunter, 2013; Uslu & Bumen, 2012). 

 Participation of the administrator in productive professional development is 

critical for the administrator to have a solid understanding of which potential 

technologies improve classroom instruction most readily; the administrator may then 

foster a professional development climate for technological integration and support of 

change (Berrett et al., 2012; Killion, 2013; Mann et al., 2011; Polizzi, 2011).  Regardless 

of the model chosen, the literature is clear a structured process is to be in place in order to 

systematically devote fiscal resources, plan facility modifications, acquire technology, 

and provide teachers with appropriate professional development to ensure a successful 

technology integration program for students (Courville, 2011; Killion, 2013; McLeod et 

al., 2011; Polizzi, 2011).  Persichitte (2013) indicated an effective technology leader must 
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also possess the necessary skills to demonstrate proficiency, therefore building collective 

support from teachers.  The professional development of the administrator is a key factor 

from both an application base to the political forefront in order to develop sustainable 

programs with a strong, positive technology-supportive culture (Berrett et al., 2012; 

Duffey & Fox, 2012; McLeod et al., 2011; Richardson et al., 2013).  Teachers need to see 

a direct link into the educational setting; if administrators do not focus professional 

development to provide meaningful training to staff or treat the training as having little to 

no significant value, technology integration efforts will face quite a difficult challenge 

(Berrett et al., 2012; Brooks, 2011; Killion, 2013; Polizzi, 2011).   

 Teachers are the key element to successful technology integration, and the 

preparatory studies pre-service teachers receive are often not sufficient enough to foster a 

strong level of self-efficacy, which is an area of concern in need of being addressed 

(Akbulut et al., 2011; Pan & Franklin, 2011).  A series of preparatory training and 

behaviors have been identified which lead to stronger teacher preparation, yet little has 

been done (Al-Ruz & Khasawneh, 2011; Hughes, 2013).  Through significant and 

meaningful training, pre-service teachers and teachers alike may be prepared to deliver 

effective technology-based curriculums to students, with a self-efficacy to promote a 

positive learning climate (Kalota & Hung, 2013; Teo, 2012).  A potential barrier of 

significance is the restriction of web 2.0 applications, which may be restricted or blocked 

from the institutional side or as a parental restriction from the family side, either of which 

limits some emerging technology-integration strategies (Kalota & Hung, 2013; Pamuk, 

2012; Pan & Franklin, 2011).   
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 Teachers ultimately determine what is and is not taught to students in the 

classroom, and ensuring classrooms are equipped with technology does not ensure the 

integration with students will occur; the instructor must also realize the beneficial 

addition to technology in the classroom environment (Al-Ruz & Khasawneh, 2011; 

Graham et al., 2012; Pamuk, 2012).  Teachers need the ability to assess the effectiveness 

of technologies in curriculum, providing feedback to administrators for future planning, 

as just having the devices and knowledge of how to use the technology does not ensure 

effectiveness upon deployment (Al-Awidi & Alghazo, 2012; Graham et al., 2012; Ham, 

2010; Kalota & Hung, 2013; Pamuk, 2012).  Teachers and pre-service teachers alike 

express a concern for integration of technology with students, especially web 2.0 

activities, as there is a necessary change from teacher-centered to student-centered 

programs which is in contrast to traditional teaching methods (Al-Awidi & Alghazo, 

2012; Al-Ruz & Khasawneh, 2011; Latham & Carr, 2012).  This uncertainty will not lead 

to successful technology integration programs, and confidence is an important component 

any systems change (Al-Awidi & Alghazo, 2012).  Akbulut et al. (2011) found an 

average technology training experience level of just over five years, which is determined 

not to be sufficient to build self-efficacy.  The lack of a supporting climate negates 

implementation efforts, yet is not tied to income or urban versus rural setting (Akbulut et 

al., 2011; Teo, 2012).   

 Social media is taking on a new front with relation to education, and the 

perceptual image of a teacher may be pre-determined (Carr et al., 2013).  Web 2.0 

technologies have a place in the educational setting as students today have interacted with 

technology essentially since birth, but as with any technology-related item, the propensity 
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exists for the effects not to be positive (Blair, 2012; Carr et al., 2013; Downes & Bishop, 

2012).  Therefore, developing and projecting a positive climate is essential for a 

technology-based curriculum, for both the educational content delivered to students and 

the professional image presented to social media (Cviko et al., 2012; Howley et al., 

2011).  Pre-service teachers and veteran teachers alike express self-efficacy concerns, 

whether it is from lack of dedicated technological support personnel, lack of classroom 

experience, or from lack of technical background knowledge.  This therefore presents an 

ideal partnership of strong mentor pairing of educators with varying levels of experience 

(Aypay et al., 2012; Cviko et al., 2012; Howley et al., 2011). 

Through a study conducted by Akbulut et al. (2011), male educators were 

determined to possess a positive outlook for technology in and of itself, yet women 

educators were found to prefer a Learning-Community approach to technology delivery.  

Deployment of technology alone without a significant professional development program 

will do nothing more than expend funds and perhaps increase basic technology uses such 

as word processing, presentations, and communication (Anthony, 2012; Hughes, 2013).  

Students and technologically driven staff alike have high expectations for instant 

communication, with students in particular being very adept with social media, yet the 

benefit to the learning environment is lacking (Blair, 2012; Cviko et al., 2012; Germany, 

2014). 

Students of today will struggle to meet societal expectations if without a solid 

technological background, reaffirming the need for teachers to have direct and 

meaningful input as to what technology integrations designs work in the classroom 

(Anthony, 2012; Howley et al., 2011).  Students also need to be given the supports 
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needed to effectively engage students in the technology-based learning environment 

(Hughes, 2013; Tannis, 2013).  Teaching staff do not see a direct link between 

administrative support and student growth, but do see a link between student growth and 

climate, as well as the usefulness seen by the teacher as a meaningful link to technology 

integration (Anthony, 2012; Aypay et al., 2012; Howley et al., 2011). 

Societal reluctance as a barrier to technology integration was identified in some 

settings, as parents or schools were apprehensive of technologies with students, 

especially elementary students, which limits technology integration of web 2.0 

curriculums and potentially leads teachers to design ineffective lessons (Cviko et al., 

2012; Germany, 2014; Howley et al., 2011).  The most effective lesson designs are those 

which incorporate technology the teacher can see directly benefitting the student lesson; 

therefore, clear goals need to be set, as each school will apply lessons differently 

(Anthony, 2012; Aypay et al., 2012; Ham, 2010).  To foster creative student growth, 

experimental learning needs to take place to foster and engage creativity, which will also 

bolster self-efficacy (Blair, 2012; Ketsman, 2012; Otamendi & Doncel, 2013).  Such non-

conventional methods of technology integration may require restructuring policies as 

these methods could include structured social media and gaming (Anthony, 2012; Aypay 

et al., 2012; Germany, 2014; Otamendi & Doncel, 2013).   

Research has proven targeted meaningful professional development helps to 

foster and support technology integration, even though the leadership is still reorganizing 

programs of professional development with the intent of assessing whether lack of 

successful integration is dependent upon teacher skills or upon student-use devices 

(Anthony, 2012; Duran et al., 2012; Hsu, 2010).  Lack of adequate training, time for 
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planning, and implementation are barriers for teachers, but the lack of adequate 

technological support impedes desired technology integration levels (Anthony, 2012; 

Germany, 2014; Hsu, 2010).  With proper technology supports in place, distance learning 

and other technologically-based student learning experiences may take place, fostering 

higher-ordered thinking skills applicable to a technologically-driven society (Ketsman, 

2012; Martinez & McGrath, 2014; Otamendi & Doncel, 2013).  

 Student technology-device policies may inhibit technology integration, be a 

source of contention with students, and deter public support of the school system 

(Anthony, 2012; Otamendi & Doncel, 2013).  As many parents may see restrictions upon 

personal technology devices as a non-proactive technology lesson design as many 

students may prefer communicating though technology rather than in person (Downes & 

Bishop, 2012; Germany, 2014).  Teachers and students may use collaboration 

technologies in order to foster learning as both have indicated a high level of satisfaction 

with using such technologies, which builds self-efficacy in both groups, fostering a 

supportive climate of growth (Martinez & McGrath, 2014; Moore-Hays, 2011; Otamendi 

& Doncel, 2013). 

Teachers as well as students benefit from sufficient time being allotted for 

technology lessons and skill attainment, as well as indicators of progress such as a digital 

badge when a particular skill has been mastered (Anthony, 2012; Ketsman, 2012; Randall 

et al., 2013).  Administrators face the daunting task of providing meaningful professional 

development when teaches are entering at different levels of proficiency and progress to 

additional levels at different rates, necessitating a clear set of goals (Anthony, 2012; 

Baran et al., 2011; Ketsman, 2012).  Teachers willing to integrate technology need the 
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administrative support to find the resources to be successful, such as fiscal resources and 

media specialist support to increase staff and student use of technology (Anthony, 2012; 

Ketsman, 2012). 

There is consensus teachers need a fluent knowledge of technology prior to 

integrating with students, and learning is more effective when students are empowered 

through facilitative teaching (Baran et al., 2011; Martinez & McGrath, 2014).  Modeling 

by the teacher may only be accomplished if self-efficacy is raised to a level where the 

teacher feels comfortable as a facilitator (Al-Ruz & Khasawneh, 2011; Baran et al., 

2011).  Students have shown the strongest progress when the learning is relevant and 

self-driven, supporting the need for teachers to have a high level of self-efficacy to foster 

education facilitation rather than lecture, which is dependent upon planned, targeted, 

meaningful, ongoing professional development (Sethy, 2012; Smolin & Lawless, 2011).   

For both the student and the teacher to gain the greatest impact from technology 

integration, both need a high level of fluency in technology, which can be attained from 

initial high-quality professional development (Davies, 2011; Teck, 2013).  Previously, 

digital communication meant a recording such as a DVD, while digital communication 

used by students today includes social media platforms, online gaming, and other open 

source methods (Carr et al., 2013; Raob et al., 2012).  Students now expect an ability to 

communicate virtually anywhere at any given point in time, which has the potential to 

dramatically increase the wealth of global information and increases the need for 

dependable technology devices and supports in the classroom, especially with second-

generation web tools, so as not to lose the entire lesson and negate the climate of the 
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educational setting (Carr et al., 2013; Cifuentes et al., 2011 Owens, 2012; Terras & 

Ramsay, 2012). 

Administrators have had a long-standing role of developing meaningful 

professional development programs to support technology integration, to foster a positive 

climate, and to ensure teachers have the resources needed to affect change (Cakiroglu et 

al., 2012; Potter & Rockinson-Szapkiw, 2012; Teck, 2013).  Many teachers find social-

media supports such as YouTube to potentially support the classroom curriculum; 

however, some may struggle to balance such technologies with traditional methods, as 

the online supports possess a higher risk of student exposure to undesirable content (Carr 

et al., 2013; Raob et al., 2012; Shinsky & Stevens, 2011).   The rapid rate of 

technological expansion causes increased challenges for teachers to keep up with current 

technologies and deliver information to students in a meaningful way, which fosters the 

development of a teacher-facilitator as opposed to a teacher-lecturer (Carr et al., 2013; 

Potter & Rockinson-Szapkiw, 2012; Tingoy & Gulluoglu, 2011). 

Technology alone will not foster in-depth teaching or higher learning, but quality 

professional development may help promote self-efficacy, which in-turn promotes 

technology integration with students, increasing the likelihood of higher-order thinking 

(An & Reigeluth, 2012; Teck, 2013; Yucel et al., 2010).  Classroom technology 

oftentimes goes underutilized forging a stronger path for the development of a supportive 

technology-rich climate, as there is a direct link between a strong technology program 

and a highly skilled teaching force with a developed self-efficacy which allows classroom 

facilitation (Berlin & White, 2012; Cakiroglu et al., 2012; Potter & Rockinson-Szapkiw, 

2012; Tingoy & Gulluoglu, 2011).  Teacher training developed to build technological 
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skills and self-efficacy is essential for the effective delivery of technologically-based 

instruction to students and to attract and retain quality teachers for the students served 

(Carr et al., 2013; Duffey & Fox, 2012; Pan & Franklin, 2011; Tingoy & Gulluoglu, 

2011). 

A key component of an educator of today is the ability to teach a skill to students 

to be able to filter through the vastness of the global information system.  (Everhart, 

Mardis, & Johnston, 2011; Hagerman, Keller, & Spicer, 2013; Jones & McLean, 2012).  

The successful student of tomorrow must be able to ascertain which information is 

credible and which is not useful as presented online (Cikar, 2012; Johnston, 2012).   

Given the proper technological tools combined with solid facilitative instruction, the 

potential for growth of a student’s intellectual capacity is as much self-governed as it is 

opportunistic (Hsu & Kuan, 2013; Peterson-Karlan, 2011).  A student who has been 

given an adequate technological background may access data and ideas from around the 

world to synthesize potential solutions to virtually any given problem (Dawson, 2012). 

Findings  

 To more closely examine the perceived benefits versus actual effectiveness of 

technology integration into the educational setting from both the student and instructor 

points of view, this study involved examination of the following research questions to 

determine the statistical impact of one rural, low-socioeconomic K-12 school district. 

 Research question one.  What is the correlation between Missouri Assessment 

Program (MAP) fifth, sixth, and seventh-grade level achievement in Mathematics (MA) 

for those students who initially were instructed utilizing traditional methods (school year 

2012-2013) vs. technology-enhanced instruction (school year 2013-2014)? 
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H10: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) vs. 

technology-enhanced instruction (school year 2013-2014).  

 To examine research question one, a Pearson product-moment coefficient was 

used to examine the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) versus 

technology-enhanced instruction (school year 2013-2014).  The Pearson r determines the 

strength of a straight linear fit closest to r = 1.0 (Fraenkel et al., 2015).  In examining the 

current fifth-grade student scores in MA for the school years 2012-2013 and 2013-2014, 

there was a strong positive linear correlation between the two variables [r = .79, n = 31] 

which was statistically significant [p < .01].    For this reason the null hypothesis H10 was 

rejected for fifth-grade results.  In examining the current sixth-grade student scores in 

MA for the school years 2012-2013 and 2013-2014, there was a strong positive linear 

correlation between the two variables [r = .85, n = 45] which was statistically significant 

[p < .01].    For this reason the null hypothesis H10 was rejected for sixth-grade results.  

In examining the current seventh-grade student scores in MA for the school years 2012-

2013 and 2013-2014, there was a strong positive linear correlation between the two 

variables [r = .85, n = 61] which was statistically significant [p < .01].    For this reason 

the null hypothesis H10 was rejected for seventh-grade results. 

Technology can be very beneficial when properly applied into the curriculum 

delivered to students of mathematics (Borovik, 2011).  Students benefit from the 
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expanded curriculum supports available through technological devices (Brusi, Portnoy, & 

Toro, 2013).  A key component to understanding and applying mathematics is the 

students’ ability to combine lessons learned in the classroom and apply skills in a 

productive way to solve problems (Niess, 2011). 

Research question two. What is the correlation between Missouri Assessment 

Program (MAP) fifth, sixth, and seventh-grade level achievement in Communication Arts 

(CA) for those students who initially were instructed utilizing traditional methods (school 

year 2012-2013) vs. technology-enhanced instruction (school year 2013-2014)? 

H20: There is no correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) vs. technology-enhanced instruction (school year 2013-2014). 

 To examine research question two, a Pearson product-moment coefficient was 

used to examine the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for those 

students who initially were instructed utilizing traditional methods (school year 2012-

2013) versus technology-enhanced instruction (school year 2013-2014).  The Pearson r 

determines the strength of a straight linear fit closest to r = 1.0 (Fraenkel et al., 2015).  In 

examining the current fifth-grade student scores in CA for the school years 2012-2013 

and 2013-2014, there was a strong positive linear correlation between the two variables [r 

= .70, n = 31] which was statistically significant [p < .01].    For this reason the null 

hypothesis H20 was rejected for fifth-grade results.  In examining the current sixth-grade 

student scores in CA for the school years 2012-2013 and 2013-2014, there was a strong 
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positive linear correlation between the two variables [r = .82, n = 46] which was 

statistically significant [p < .01].    For this reason the null hypothesis H20 was rejected 

for sixth-grade results. In examining the current seventh-grade student scores in CA for 

the school years 2012-2013 and 2013-2014, there was a strong positive linear correlation 

between the two variables [r = .81, n = 61] which was statistically significant [p < .01].    

For this reason the null hypothesis H20 was rejected for seventh-grade results. 

 Through the use of technology, instructors have yet another tool in the quest of 

bringing relevance into the classroom (Sangra & Gonzalez-Sanmamed, 2011).  The 

training teachers receive to combine content knowledge and to integrate technology into 

the curriculum is an important step in seeing the desired results in student performance 

(Abbitt, 2011).  Technology integration helps with student skill attainment in 

communication arts, as document writing and using technology to communicate are a 

dominant use of technologies in the classroom environment (Hughes, 2013). 

 Research question three.  What is the correlation between the survey 

respondents who believe technology positively impacted their achievement and those 

students who scored Proficient or Advanced on the fifth, sixth, and seventh-grade level 

MAP MA test in spring 2014? 

H30: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and those students who scored 

Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP MA test in 

spring 2014. 

 To examine research question three, a Pearson product-moment coefficient was 

used to examine the correlation between Missouri Assessment Program (MAP) fifth, 
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sixth, and seventh-grade level achievement in Mathematics (MA) for those students who 

initially were instructed utilizing traditional methods (school year 2012-2013) versus 

Technology-enhanced instruction (school year 2013-2014).  The Pearson r determines the 

strength of a straight linear fit closest to r = 1.0 (Fraenkel et al., 2015).  There was a 

correlation between the two variables [r = .18, n = 56] which was statistically significant 

[p = .19].  For this reason the null hypothesis H30 was rejected.  

 Students who perceived technology benefits their education have seen a reflection 

in standardized test scores as well as stronger self-esteem with being technology-savvy.  

For students who may not reflect a high standardized test score, they may not have 

performed as well as they did had it not been for the technology integration efforts and 

curriculums designed and delivered by teachers (Anthony, 2012).  Utilizing technology in 

context provides an environment for focused self-driven skill attainment (Sethy, 2012).   

 Research question four.  What is the correlation between the survey respondents 

who believe technology positively impacted their achievement and those students who 

scored Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test 

in spring 2014? 

H40: There is no correlation between the survey respondents who believe 

technology positively impacted their achievement and students who scored Proficient or 

Advanced on the fifth, sixth, and seventh-grade level MAP CA test in spring 2014. 

To examine research question four, a Pearson product-moment coefficient was 

used to examine the correlation between Missouri Assessment Program (MAP) fifth, 

sixth, and seventh-grade level achievement in Communication Arts (CA) for students 

who initially were instructed utilizing traditional methods (school year 2012-2013) versus 
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technology-enhanced instruction (school year 2013-2014).  The Pearson r determines the 

strength of a straight linear fit closest to r = 1.0 (Fraenkel et al., 2015).  There was a 

correlation between the two variables [r = .38, n = 67] which was statistically significant 

[p < .01].    For this reason the null hypothesis H40 was rejected.  

 Society has drastically increased the demand with regard to technology and 

communication, necessitating today’s students to be technology fluent in multiple 

platforms, including utilization such as word processing and second-generation web 

technologies in order to be competitive (Brooks, 2011; Hughes, 2013).   

 Research question five.  What are the perceptions of teacher respondents 

regarding technology integration in one rural, low-socioeconomic K-12 school district? 

 For teacher survey questions, a frequency analysis was conducted to examine the 

prevailing perceptions regarding each question.  The teacher survey results indicate a 

feeling technology helps educators teach more effectively.  One hundred percent of 

surveyed teachers expressed they like technology in the classroom, and 85% indicted 

teaching the lessons on the computer makes the material more interesting to students.  

The lowest expression of affirmation came from the question, “Do you want to work at 

school more because there are computers available?”  Only 69% of surveyed teachers 

perceived computers to be an enticement for working at school (see Table 9).  

 A Likert scale analysis of additional teacher survey questions produced results 

which would indicate a positive perception of the addition of computers for instructional 

use.  When asked, “How do you feel students learn best?” 12 of 13 teachers expressed the 

combination of teacher-led instruction, computer-enhanced instruction, and traditional 

textbook information provides the best learning solution for students. 
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 Teachers indicated a benefit from the integration of technology into classroom 

curriculum, yet hold fast to the ideology the classroom teacher is an irreplaceable 

stronghold.  Teachers indicated the best integration occurs when teachers have received 

proper training and students have adequate access to dependable technologies with which 

to utilize technologically-based activities in the classroom (Howley et al., 2011).  Aypay 

et al. (2012) found the ease of technology integration and its perceived usefulness had a 

direct effect upon the successful integration of technology into the classroom for student 

support.  Students were found to benefit the most from technological integration when the 

self-efficacy of the teacher was great enough to transform the instructor from a lecturer to 

a facilitator, allowing students to develop higher-ordered thinking skills and 

technological applications (Blair, 2012). 

Conclusions   

 When interpreting the strength of correlations, it is noted if r ≥ .70 or higher, there 

is a strong positive linear relationship (Bluman, 2013, p. 539).  As seen in Figure 12, all 

six of the hypothesized paths for research question one and research question two were 

supported by a strong positive Pearson product-moment correlation coefficient (Bluman, 

2013). 
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Figure 12. A model of correlation between student performance increase on MAP 

assessments after technology integration. 

 Research question one.  What is the correlation between Missouri Assessment 

Program (MAP) fifth, sixth, and seventh-grade level achievement in Mathematics (MA) 

for those students who initially were instructed utilizing traditional methods (school year 

2012-2013) vs. technology-enhanced instruction (school year 2013-2014)? 

 Mean scores improved in fifth, sixth, and seventh-grade level achievement in 

Mathematics (MA) for students who initially were instructed utilizing traditional methods 

(school year 2012-2013) versus technology-enhanced instruction (school year 2013-

2014).  As seen in Table 10, the fifth-grade mean scale score improved 24.71 points, 
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from 619.77 to 642.94; the sixth-grade mean scale score improved 5.95 points, from 

649.69 to 655.64; and the seventh-grade mean scale score improved 23.38 points, from 

653.13 to 676.51, after technology was introduced for instruction.  Eighth grade and fifth 

grade realized the greatest improvement, yet it should be noted the 2013 before score and 

2014 after score for fifth grade were below both the before and after scores for sixth and 

seventh grades. 

Table 10 

Descriptive Statistical Comparison among Fifth-Grade, Sixth-Grade, and Seventh-Grade 

MA Mean Scores Before and After Technology Instruction 

 Valid N 2013 Score 2014 Score Mean Difference 

5th Gr. Mean 31 619.77 642.94 23.17 

 

6th Gr. Mean 46 649.69 655.64   5.95 

 

7th Gr. Mean 61 653.13 676.51 23.38 

  

 Research question two.  What is the correlation between Missouri Assessment 

Program (MAP) fifth, sixth, and seventh-grade level achievement in Communication Arts 

(CA) for those students who initially were instructed utilizing traditional methods (school 

year 2012-2013) vs. technology-enhanced instruction (school year 2013-2014)? 

 Mean scores improved in fifth, sixth, and seventh-grade level achievement in 

Communication Arts (CA) for students who initially were instructed utilizing traditional 

methods (school year 2012-2013) versus technology-enhanced instruction (school year 

2013-2014).  As seen in Table 11, the fifth-grade mean scale score improved 24.71 

points, from 641.03 to 665.74; the sixth-grade mean scale score improved 5.89 points, 

from 667.52 to 673.4; and the seventh-grade mean scale score improved 7.49 points, 
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from 668.08 to 675.57, after technology was introduced for instruction.  Fifth grade 

realized the greatest improvement, yet it should be noted the 2013 before score and 2014 

after score for fifth grade were below both the before and after scores for sixth and 

seventh grades. 

Table 11 

Descriptive Statistical Comparison among Fifth-Grade, Sixth-Grade, and Seventh-Grade 

CA Mean Scores Before and After Technology Instruction 

 Valid N 2013 Score 2014 Score Mean Difference 

5th Gr. Mean 31 641.03 665.74 24.71 

 

6th Gr. Mean 46 667.52 673.41   5.89 

 

7th Gr. Mean 61 668.08 675.57   7.49 

 

 Research question three.  What is the correlation between the survey 

respondents who believe technology positively impacted their achievement and those 

students who scored Proficient or Advanced on the fifth, sixth, and seventh-grade level 

MAP MA test in spring 2014? 

 Of the responding students surveyed who earned a proficient or advanced rating 

on the standardized MAP exam, 68% indicated a benefit from having access to computers 

in understanding mathematics, ranging from a little bit to quite a bit.  Twenty-eight 

percent of the same tested population did not express a benefit from having access to 

computers in understanding mathematics.  In 2014, of the responding students surveyed 

who earned a proficient or advanced rating on the standardized MAP exam, 75% 

indicated a benefit from having access to computers in understanding mathematics, 

ranging from a little bit to quite a bit.  Twenty-five percent of the same tested student 
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population indicated they felt no benefit from having access to computers in the 

classroom to help them understand mathematics.  Survey data correlate to standardized 

testing data to indicate a 7% increase from 68% to 75% of students earning a proficient or 

advanced rating also perceiving a benefit from the access of technology and related 

student skill attainment. 

 Of the 139 potential student responses, 88 indicated a preference for reading from 

a computer screen.  Fifty student responses indicated a preference for reading from a 

traditional book.  Of the student responses, 86 indicated feeling they performed better on 

large tests, such as the MAP, due to having computers in the classroom.  The same 

number (86) indicated they felt the need for more time to be spent on computers during 

class time.  Students earned a combined 194 proficient and advanced scores on the 

standardized state MAP test during the studied period.  Student perception and 

standardized MAP data both support the integration of technology in the classroom to 

improve communication arts skills for students. 

 Research question four.  What is the correlation between the survey respondents 

who believe technology positively impacted their achievement and those students who 

scored Proficient or Advanced on the fifth, sixth, and seventh-grade level MAP CA test 

in spring 2014? 

 Of the responding students surveyed who earned a proficient or advanced rating 

on the standardized MAP exam, 42% indicated a preference in reading from a book in 

2013.  Fifty-eight percent of the same tested population in 2013 indicated a preference in 

reading from a computer.  In 2014, of the responding students surveyed who earned a 

proficient or advanced rating on the standardized MAP exam, 44% indicated a preference 
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in reading from a book.  Fifty-six percent of the same tested student population indicated 

a preference in reading from a computer.  Survey data correlate to standardized testing 

data to indicate a 2% variance in students who earned proficient and advanced ratings on 

the standardized testing preferential reading from a technological device versus 

traditional printed means. 

 Research question five.  What are the perceptions of teacher respondents 

regarding technology integration in one rural, low-socioeconomic K-12 school district? 

 Teachers of the studied student groups were asked to voluntarily share opinions 

from the teacher’s perspective as to whether or not technology and related devices are 

beneficial to students in the classroom setting.  Responding teachers overwhelmingly 

indicated a consistent response relating to the benefits of technology with regards to 

having more resources at the teacher’s disposal for designing and delivering lessons, as 

well as offering students another avenue to review or expand upon information presented 

in the classroom.  Some teachers did indicate school can be interesting, and teaching 

students to do their best can be accomplished without the use of technology.  Some 

teachers also indicated a concern of some student’s lack of technology interaction skills, 

such as typing.  Teachers indicated a beneficial aspect to technology integration was 

allowing the teacher to be more able to address differentiated instructional needs.  

Teachers also expressed the ability of select technology applications to interact with 

students, increasing student engagement in learning activities through various means such 

as playing games to teach various mathematical principles.    

 Notable was a lingering connection to paper-pencil activities.  Not indicating 

technology necessarily was bad, some teachers expressed a need for students to interact 
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with a physical book.  Some teachers also indicated the expectation for students to learn 

by paper-pencil and for students to use technology for reinforcement.  Some teachers 

expressed a concern for the various potential ergonomic hazards from technological 

interaction, such as eye-strain.  Teachers also indicated essentially the learning process is 

a product of good teaching, regardless of the method of delivery. 

 With respect to the need to teach technology in today’s classrooms, teachers had a 

consensus of yes.  Technology is apparent in the everyday lives of most workplaces.  

Therefore, in order to become a viable employee, technologically savvy skills are 

inherently necessary.  Teachers see the need to grow technology skills in students, as the 

wealth of information available to them is great and information is a key factor to student 

success in the modern world.  As noted in the work of Lin (2012), proper professional 

development is essential for the effective school implementation of technology into the 

classroom to help ensure the timing, type, and way in which technology activities are 

integrated into the classroom become an inseparable component of a successful 

classroom.  While there are limitations to student technology use, such as access and each 

student’s ability to interface with technology, teachers indicate technology skills are to be 

a part of the students’ future.   

Implications for Practice  

 During the course of this study, the observation was made while much technology 

is in use, much more is sitting idle on tables or locked away from student use.  The 

burden to actively use technology on a planned and regular basis is upon school 

administrators and classroom teachers alike.  Anthony (2012) offered the potential 

contradictions between a district’s technology planning intention and the actual 
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integration of those systems (see Table 12).  Anthony’s (2012) guiding questions may be 

used to further investigate the intersystem linkages of efficiency among intent, support, 

and implementation of school technologies.  

 

Table 12 

 

Guiding Questions to Inform Investigation of Intersystem Linkages 

 

Activity System Element Possible Question 

 

Objective 

 

Is the objective of the technology initiative aligned with 

objectives of teachers’ classroom practices? 

 

Mediating artifacts To what extent do computer technology and professional 

development support or hinder teaching practice?  

 

Rules How do district policies support or hinder technology 

integration?  

 

Community Do teachers have opportunities to work with and learn 

from colleagues to support technology integration?  

 

Division of labor Would teachers benefit from additional technology 

integration support (e.g., co-teaching, locating 

instructional resources, in-class professional development, 

data collection or analysis)?  

Do teachers have opportunities to provide suggestions for 

program improvement? 

Note. Anthony (2012) table of guiding questions to inform technology integration  

 

improvement. 

 

 Anthony (2012) explained the planning process is improved by district efforts to 

increase teacher ownership over technology professional development resources. 

Teachers are surrounded by technology in the classroom setting, from computers for 

technological communication and instructional delivery to the students’ personal devices 

(Hammonds, Matherson, Wilson, & Wright, 2013).  The work of Hammonds, et al. 

(2013) also indicated the utilization of all devices is the burden of the classroom teacher 
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who may feel are often behind on effective technology utilization, which further 

strengthens the need for strong, well-developed professional development for teachers. 

When developing a technology program rollout, it is very easy to get caught up in simply 

the fiscal and structural resources needed to make the technology work in a given 

location.  Care must be taken to ensure newly planned technologies will interface with 

existing or upgraded school networks and sufficient filtering software and firewalls are 

readily available to protect students and the district network from undesirable situations.  

Essential to such planning is to involve the head of the district technology program, or to 

consult with a competent outside vendor to ensure compatibility and functionality of the 

intended technology in a given classroom setting.  There is a perceptual benefit by 

teachers with regards to having access to a technology coach in order to successfully 

integrate technology with students in the areas of collaboration and discussion (Sugar & 

Tryon, 2014).  Through support for the classroom teacher, Sugar and Tryon (2014) also 

found teachers to have a retentive preference for paper-based examples, and assistance in 

seeking information extending beyond the walls of the classroom. Support helped 

teachers overcome the customary use of paper-pencil activities, to integrating technology 

infused lessons which met the growing expectations from multiple levels, including state 

and national standards (Sugar & Tryon, 2014). 

 Professional development for staff should be paramount on the agenda.  The 

assumption all or any one particular group of teachers already have the necessary 

background skills to implement a technology program will undoubtedly lead to at the 

least frustration, and at the worst, failure.  A secondary downside of a struggling 

beginning to a technology deployment is losing the momentum and enthusiasm of the 
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teachers, which may be difficult to regain at best.  The professional development needs to 

be not only inclusive of how to functionally use the technologies being deployed, 

classroom-specific professional development is needed as a part of a training series, 

which will help teachers integrate new technologies into classroom curriculum. 

 Finally, there is a need for administration to regularly touch base with teachers as 

to the positive and negative effects of the newly deployed technology device or program.  

Without direct input from the teaching staff, administration will be less likely to plan 

meaningful professional development activities to assist teachers to educate students with 

ongoing training.  The process of technology integration is not a one-time event.  

Technology has become an integral part of a modern society, necessitating a continual 

growth of all involved in order to keep up with the rapid pace of technology development 

and expansion. 

Recommendations for Future Research  

 With regards to future research, much attention could be paid to the study of the 

effects upon the learning climate students experience as a result of technology 

integration.  Research study would also be well spent investigating the culture of those 

schools which have integrated technology into the curriculum.  To date, many research 

projects have focused primarily upon the integration of technology devices or end-user 

software programs.  Previous studies were designed logically given the rapid rate of 

technology growth in the twentieth and twenty-first centuries.  However, the ultimate 

goal is and should be student learning, which may take an additional level of analysis to 

study and address the long-term cultural and educational impact of technology integration 

in the classroom. 
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Summary 

The vast amounts of time and resources devoted to technology acquisition, 

training, and implementation may or may not have the desired effects upon the 

educational setting, regardless of public perception (Austin & Hunter, 2013).  The 

primary investigator attempted to address the lack of research with regards to student 

perception as compared to measurable outcomes as evidenced on the MAP (Fraenkel et 

al., 2015).  The studied district had deployed various technology enhancement programs 

over several years in one form or another, with varying success.  Some technology 

rollouts or device implementations were accompanied by associated professional 

development as part of the implementation process.  Due to time constraints, some 

deployments did not receive the types of professional development teachers needed for 

the strongest implementation of technologies with students.   

To qualify as a current student, the student must have been enrolled in the district 

and in the studied groups for two consecutive years.  The definition of the design of a 

traditional classroom was to include chalkboards, whiteboards, multimedia projectors, 

and traditional textbooks.  The definition of the design of technology-enhanced 

instruction classrooms was to include a high enough concentration of student-use 

technology devices to allow for the teacher to become a facilitator of student instruction 

and learning, rather than just a lecturer to a captive audience (Shand et al., 2012).   

Multiple research-based methods were reviewed to determine the best way to 

analyze and interpret collected data (Bernhardt, 2013), social research methods 

(Maxwell, 2013), professional development and related transformations (Reeves, 2010), 

interpretation of research methods and data (McEwan & McEwan, 2003), and research 



102 

 

 

design guidelines (Fraenkel et al., 2015).  From the review of research design practices, 

two examiner-designed surveys were administered to students and teachers of the studied 

district after appropriate permissions were gained from the president of the board of 

education, the building principals, the parents of the student, and the students.   

Each survey was designed to gather perceptual data from the perspective of a 

student or from the perception of a teacher.  The respective surveys were designed to 

gather information with regards to the effects upon student learning as related to the 

implementation of technology integration into the classroom setting.  Similar surveys 

were given to students and teachers with comparable questions to gain comparative data 

for analysis.  The significant difference in the language among the research questions 

posed was to direct the reader to a particular frame of reference. 

Similar results are possible, yet not expected, if a similar study were conducted in 

an economically affluent district, where technology-integration efforts may be more 

prevalent.  Further, rural areas may experience a weaker infrastructure resulting in 

disparities or barriers for effective technology integration (Real, Bertot, & Jaeger, 2014).  

In either case, if a study were constructed for application to the aforementioned 

socioeconomic and demographic settings, care should be taken to account for the 

potential influx of the external mediating factors previously mentioned.  Student 

perceptions of the benefits of technology integration were compared to actual academic 

achievement of the same students, as measured by a standardized statewide exam, the 

MAP test.   

Results from student surveys indicated a student perception of benefit to learning 

with technology in regard to mathematics, which was also supported by standardized 
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testing results.  Results from student surveys indicated a student perception of benefit to 

with technology in regard to communication arts, which was also supported by 

standardized testing results.  There was a stronger link to student perception with regards 

to learning mathematics through technology utilization as compared to learning 

communication arts through technology utilization.   

Teacher perception was relevant to the availability of information for lesson 

preparation and methods of delivery, as the most beneficial component to the 

incorporation of technology into the classroom setting. The integration of technology into 

the classroom environment was perceived as a benefit by both students and teachers, and 

was supported as beneficial by the measurable gains achieved by the students on the 

state-wide standardized MAP test. 
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Appendix A 

Student Perception Survey of Technology-Enhanced Classrooms 

1. I have returned the Informed Consent Form signed by my parents. 

__ Yes  __ No 

2. I understand this survey is voluntary. 

__ Yes  __ No 

3. Do you like having technology in your classroom? 

__ Yes  __  No 

4. Do you want to be at school more because there are computers available? 

__ Yes  __ No 

5. Does having lessons on a computer make the material more interesting? 

__ Yes  __ No 

6. Do you feel using a computer helps you to better understand math? 

__ Yes, quite a bit 

__ Sometimes 

__ A little bit 

__ No, not at all 

7. How much more do you prefer to read from a computer, compared to a textbook? 

__ Quite a bit, I prefer reading on a computer 

__ Sometimes I prefer reading on a computer 

__ Sometimes I prefer reading from a book. 

__  I always prefer reading from a book 
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8. How do you feel you learn best? 

__ I learn best when the teacher reads and works example problems out with 

 us 

__ I learn better when the material is on a computer 

__ I learn better when the material is from a book 

__ I learn best from a combination of all three 

9. Do you feel you do better on big tests, like the MAP test after having computers 

in the classroom? 

__ Yes 

__ No 

10. Do you feel you need more time with computers in class? 

__ Yes 

__ No 

11. Do you feel technology helps you learn?  Why or why not? 

12. Do you feel technology makes school more interesting?  Why or why not? 

13. Do you feel you enjoy reading better from a computer screen?  Why or why not? 

14. Do you feel working math problems on a computer are easier to understand?  

Why or why not? 

15. Do you feel you need to understand how to use computers to learn to be 

successful in life?  Why or why not? 
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Appendix B 

Teacher Perception Survey of Technology-Enhanced Classrooms 

1. I have returned the Adult Informed Consent Form. 

__ Yes 

__ No 

2. I understand that identifiable data will be removed before any results are shared 

with the Primary Investigator. 

__ Yes 

__ No 

3. I understand this survey is voluntary. 

__ Yes 

__ No 

4. I teach students primarily in grade: 

__ 3 

__ 4 

__ 5 

__ 6 

__ 7 

5. Do you like having technology in your classroom? 

__ Yes 

__  No 
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6. Do you want to work at a school more because there are computers available? 

__ Yes 

__ No 

7. Does having lessons on a computer make the material more interesting to teach? 

__ Yes 

__ No 

8. Does having lessons on a computer make the material more interesting to your 

students? 

__ Yes 

__ No 

9. Do you feel using a computer for instruction helps you to teach? 

__ Yes, quite a bit 

__ Sometimes 

__ A little bit 

__ No, not at all 

10. How much more do you prefer to teach from a computer-based lesson compared 

to a textbook? 

__ Quite a bit, I prefer teaching from a computer 

__ Sometimes I prefer teaching from a computer 

__ Sometimes I prefer teaching from a book. 

__  I always prefer teaching from a book 
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11. How do you feel your student’s learn best? 

__ When the teacher reads and works example problems out for students 

__ When the material is on a computer 

__ When the material is read from a book 

__ Students learn best from a combination of all three 

12. Do you feel students do better on big tests, like the MAP test after having 

computers in the classroom? 

__ Yes 

__ No 

13. Do you feel students need more time with computers in class? 

__ Yes 

__ No 

14. Do you feel technology helps you to be a more effective teacher?  Why or why 

not? 

15. Do you feel technology makes school more interesting?  Why or why not? 

16. Do you feel you enjoy teaching reading better from a computer screen?  Why or 

why not? 

17. Do you feel teaching math problems on a computer are easier for students to 

understand?  Why or why not? 

18. Do you feel your students need to understand how to use computers to learn to be 

successful? Why or why not? 
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Appendix C 

EAST CARTER R-II SCHOOL DISTRICT 
24 South Herren Ave. 

Ellsinore, Missouri  63937   

Phone:  573-322-5625  

Fax:  573-322-8586 

 

 

To Whom It May Concern:      

 

As Elementary Principal for the East Carter County R-2 School District, I hereby 

authorize Richard Sullivan as the primary researcher to utilize elementary school 

standardized testing data and to disseminate surveys and to collect other 

information as needed for research purposes. 

 

Sincerely, 

 

 

Angie Bowman 

Elementary Principal 

East Carter R-2 Schools 
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Appendix D 

EAST CARTER R-II SCHOOL DISTRICT 
24 South Herren Ave. 

Ellsinore, Missouri  63937   

Phone:  573-322-5625  

Fax:  573-322-8586 

 

 

To Whom It May Concern:      

As Middle School Principal for the East Carter County R-2 School District, I 

hereby authorize Richard Sullivan as the primary researcher to utilize middle 

school standardized testing data and to disseminate surveys and to collect other 

information as needed for research purposes. 

 

Sincerely, 

 

 

Theresa Kearbey 

Middle School Principal 

East Carter R-2 Schools 
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Appendix E 

EAST CARTER R-II SCHOOL DISTRICT 
24 South Herren Ave. 

Ellsinore, Missouri  63937   

Phone:  573-322-5625  

Fax:  573-322-8586 

 

 

To Whom It May Concern:      

 

As President of the Board of Education for the East Carter County R-2 School 

District, I hereby authorize Richard Sullivan as the primary researcher to utilize 

overall district and individual school standardized testing data and to disseminate 

surveys and to collect other information as needed for research purposes. 

 

Sincerely, 

 

 

George Meyers 

President of the Board of Education 

East Carter R-2 Schools 
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Appendix F 

Lindenwood University 

School of Education 
209 S. Kingshighway 

St. Charles, Missouri 63301 

 

 

Informed Consent for Parents to Sign for  

Student Participation in Research Activities 

 

Integration of Technology into the Classroom Environment:  

A Study of Student Perceptions as Related to Skill Attainment 

 

Principal Investigator: Richard Sullivan 
Telephone:  573-660-1441   E-mail: rsullivan@ecarter.k12.mo.us 

 

Participant ____________________________ Parent Contact info __________________                   

 

 

Dear Parent, 

 

1. Your child is invited to participate in a research study conducted by Mr. Richard 

Sullivan under the guidance of Dr. Julie Williams of Lindenwood University. The 

purpose of this research is to determine the benefit to students of utilizing technology 

in the classroom. 
 

2.  a) Your child’s participation will involve  

 The Primary Investigator (PI) is the superintendent of the district. 

 Completing a one-time, paper/pencil or electronic survey to determine his or her 

perception of the impact of technology in their academic success at East Carter. 

 The survey results will be combined with the student’s MAP score results. 

 All student identifiable information will be removed by a third party. 

 Students will only be identified by a random number. 

 The third party is the District’s Data Reporter, whom regularly uploads results to 

the state department and compiles reports for the district administration. 

 

Approximately 100-150 students may be involved in this research.  

 

b) The amount of time involved in your child’s participation will be approximately 10 

to 15 minutes. 

 
3. There are no anticipated risks to your child associated with this research.   
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4. There are no direct benefits for your child’s participation in this study. However, your 

child’s participation will contribute to the knowledge about the continued expansion 

of technology for education at East Carter. 

 

 

5. Your child’s participation is voluntary and you may choose not to let your child 

participate in this research study or to withdraw your consent for your child’s 

participation at any time. Your child may choose not to answer any questions that he 

or she does not want to answer. You and your child will NOT be penalized in any 

way should you choose not to let your child participate or to withdraw your child.  

 

6. We will do everything we can to protect your child’s privacy. As part of this effort, 

your child’s identity will not be revealed in any publication or presentation that may 

result from this study.  

 

7. If you have any questions or concerns regarding this study, or if any problems arise, 

you may call the Investigator, Mr. Richard Sullivan, or the Supervising Faculty, Dr. 

Julie Williams (417-256-6150).  You may also ask questions of or state concerns 

regarding your participation to the Lindenwood Institutional Review Board (IRB) 

through contacting Dr. Jann Weitzel, Vice President for Academic Affairs, at 636-

949-4846. 

 

I have read this consent form and have been given the opportunity to ask 

questions. I may request a copy of this consent form for my records. I 

consent to my child’s participation in the research described above. 

 

___________________________________    _____________________________ 

Parent’s/Guardian/s Signature           Date      Parent’s/Guardian/s Printed Name 

 

 

 

_________________________________________     

Child’s Printed Name 

 

 

 

_________________________________________    __________________________________ 

Signature of Investigator        Printed Name of Investigator 

 

 

 

 

 
Revised 1-21-2010 
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Appendix G 

 

Lindenwood University 

School of Education 
209 S. Kingshighway 

St. Charles, Missouri 63301 

 

 

Informed Consent for Participation in Research Activities 

 

Integration of Technology into the Classroom Environment: 

A Study of Student Perceptions as Related to Skill Attainment  

 

Principal Investigator:  Richard Sullivan 
Telephone: 573-660-1441   E-mail: rsullivan@ecarter.k12.mo.us 

 

Participant _______________________________  

Contact info ________________________________                   

 

 

 

1. You are invited to participate in a research study conducted by Mr. Richard Sullivan 

under the guidance of Dr. Julie Williams of Lindenwood University.  The purpose of 

this research is to determine the benefit to students of utilizing technology in the 

classroom. 
 

2.  a) The Primary Investigator (PI) is the superintendent of the district. 

 

b) Your participation will involve:  

 Completing a one-time, paper/pencil or electronic survey to determine your 

perception of the impact of technology in the classroom, relating to student 

success at East Carter. 

 

b) The amount of time involved in your participation will be approximately 10 to 15 

minutes. 

 Approximately 15 subjects will be involved in this research. 

 

 

7. There are no anticipated risks associated with this research.   
 

4. There are no direct benefits for you participating in this study. However, your 

participation will contribute to the knowledge about the continued expansion of 

technology for education at East Carter and may help society.  
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5. Your participation is voluntary and you may choose not to participate in this research 

study or to withdraw your consent at any time. You may choose not to answer any 

questions that you do not want to answer. You will NOT be penalized in any way 

should you choose not to participate or to withdraw.  

 

 6. We will do everything we can to protect your privacy. As part of this effort, your 

identity will not be revealed in any publication or presentation that may result from 

this study and the information collected will remain in the possession of the 

investigator in a safe location.  

 

7. If you have any questions or concerns regarding this study, or if any problems arise, 

you may call the Investigator, Mr. Richard Sullivan, (573) 660-1441or the 

Supervising Faculty, Dr. Julie Williams (417) 256-6150.  You may also ask questions 

of or state concerns regarding your participation to the Lindenwood Institutional 

Review Board (IRB) through contacting Dr. Jann Weitzel, Vice President for 

Academic Affairs at 636-949-4846. 

 

I have read this consent form and have been given the opportunity to ask 

questions.  I may request a copy of this consent form for my records.  I 

consent to my participation in the research described above. 

 

________________________________     

Participant's Signature                  Date                    

 

 

 

____________________ 

Participant’s Printed Name 

 

 

________________________________ 

Signature of Principal Investigator   Date 

 

 

 

 

 

 

____________________ 

Investigator Printed Name 
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Appendix H 
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