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Abstract 
 

Initiatives for one-to-one educational technology (1:1), one computer device per student, 

have become increasingly common in K-12 education. Beginning in 2011, the Ozarks 

Educational Research Initiative (OERI)—a cooperative partnership among 15 schools 

districts, a laboratory school, and the Institute for School Improvement at Missouri State 

University—began a multi-year project focused on research into effective practices for 

using digital technologies to enhance student learning and school effectiveness. As part 

of that project, the OERI Advisory Council requested the Institute to conduct a “meta-

analysis” of research on 1:1 technology initiatives to inform member districts and to help 

guide related research activities for the project. Council members generated 15 questions 

of interest for the research review. While several research reviews are available in the 

literature, they are dated in a field that is highly sensitive to recency effect. Likewise, 

information on certain student outcomes, implementation concerns, and funding 

strategies related to the Council’s questions of interest is sparse or lacking in published 

systematic reviews. The current research review aims to address these issues, 

synthesizing available literature while attending to the quality of research for each of 

these three broad domains. This meta-synthesis used a systematic process for searching, 

identifying, excluding, selecting, and assessing relevant research. The authors identified 

and analyzed four systematic reviews of research, which included 131 total unduplicated 

studies, focused on 1:1 educational technology; five additional systematic reviews of 

research that included but went beyond 1:1 educational technology; and 24 other reviews 

of 1:1 technology initiatives in K-12 education. Findings and conclusions of these 

selected reviews were coded and analyzed according to their strength of evidence. 

Overall, laptops rather than other kinds of devices are the focus for systematic reviews of 

1:1 technology research through 2011. We found evidence in our systematic reviews that 

writing is the area of student achievement with the largest and most consistently positive 

impact in 1:1 initiatives compared to other student outcomes that have mixed results or 

weak evidence. The most consistent findings for implementation impact in 1:1 

educational technology initiatives include provision of thorough, staged professional 

development, infrastructure and technical support, district-school-teacher leadership and 

collaboration for student-centered teaching methods and applications, and the need for 

ongoing research and evaluation of 1:1 initiatives. Key funding issues include securing 

sufficient financial sources, usually from multiple sources, for the initial acquisition as 

well as the sustainability and upgrading of 1:1 resources. Findings from our meta-

synthesis, including strength of supporting evidence, are compared to those of industry-

sponsored Project RED, which conducted a large-scale survey and published in 2010 

widely disseminated results regarding the impact of 1:1 technologies in K-12 education. 

In moving forward, the overall “big” question for 1:1 technology initiatives involves 

cost-benefit or return on investment (ROI) in relation to practices without 1:1 technology 

and other educational innovations. All of these sources and findings contributed to 

development of a framework and agenda for future OERI research that is presented in 

this report. 
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Introduction 
 

Ubiquitous computer access has become a goal for many school districts and a frequent 

topic of research and debate in the past two decades. Billions of dollars have been spent 

in educational technology working towards this potential end. For example, $650 million 

was spent by the federal government alone for just one grant program in 2009, the 

Enhancing Education Through Technology program (Bakia, Means, Gallagher, Chen and 

Jones, 2009). Drawing on federal funds as well as state and local financial resources, 

states such as Florida, Maine, Michigan, North Carolina, South Dakota, and Texas have 

initiated and operated large-scale 1:1 technology programs (Holcomb, 2009; Argueta, et 

al., 2011). Based on experiences such as these states, guidebooks have been developed 

for the planning and implementation of 1:1 technology initiatives (e.g., Alberta 

Education, 2010; Wilson & Gielniak, 2011). Weston and Bain (2010) described how 

enthusiastic rhetoric about 1:1 technology will transform education and they discussed 

provocative questions about the cost-benefit ratio and lack of solid evidence for such 

initiatives. Multiple attempts have been made to describe and interpret the research on 1:1 

technology initiatives in order to settle some of these concerns, many of which are 

described below. 

 

Policymakers and educators strive to make effective use of technologies that are changing 

dramatically from year to year. In doing so, they may rely on word of mouth or industry 

reports rather than solid research designed for objective and replicable findings. 

However, there is often a significant delay in the availability of research to assess the 

impact of a particular technology implemented in educational settings. For example, a 

superintendent might read in 2012 a “recent” literature review that was published in 2011 

to prepare for a 1:1 initiative for fall 2013. The review read by the superintendent might 

summarize findings from studies published mostly in the early- to mid-2000s. It is likely 

that studies published in this earlier period investigated technologies that are no longer 

available or have been significantly changed with regard to differences in computer 

capability, usage by students and teachers, wireless and internet technology, pricing, 

applications available, and myriad other considerations different from what existed seven 

or more years ago. In other words, the findings from research on 1:1 educational 

technology initiatives have inherent limitations that reflect a particular time period, local 

and cultural context, set of practices, and available technologies. 

 

The objective of this report is to synthesize information from existing research reviews, 

individual studies, and state and local initiatives to address several questions related to 

the state of the art in 1:1 technology initiatives. The authors used differing methods to 

address specific questions depending on the state of development of the literature. When 

a question had been addressed sufficiently in the literature through existing meta-analyses 

and other systematic reviews, a reasonable level of confidence could be supplied. In other 

instances, only non-systematic reviews drawing on a set of self-selected studies of 

uncertain quality could be found. Overall, the authors aimed to provide a description of 

the procedures used to identify and select research studies along with the analysis, 

findings, and suggestions for “best practice” or future research based on the highest 

quality information available. 
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Defining 1:1 Educational Technology 

 

To anchor the review of research on 1:1 technology initiatives, the following definition 

was adapted from descriptions by Penuel (2006) and Zucker & Light (2009). 1:1 means 

one computerized device per student. Currently, 1:1 educational technologies in K-12 

education are: 

 

 wireless; 

 accessible to the Internet and at least one local school network; 

 equipped with software and support for classroom instruction, homework, 

tests, feedback, presentations, social networking, and productivity applications 

(e.g., word processing and spreadsheets); 

 available for use 24 hours a day, 7 days a week; and 

 compatible with digital tools and resources such as online courses, interactive 

whiteboards, and probes for data collection and science experiments. 

 

This description captures the variety of 1:1 technologies that have been discussed within 

the literature and local context (See “Context” section on page 6). Some examples of 1:1 

technology devices are laptops, tablets, netbooks, smart phones, and small hand-held 

devices (e.g., iPOD Touch).  

 

What Is a Meta-Synthesis? 

 

Meta-synthesis is one kind of systematic review of research for the purpose of 

summarizing what can be learned from prior studies that meet particular selection and 

quality criteria. Kahn, et al. (2003) define a systematic review as follows: 

 
A review earns the adjective systematic if it is based on a clearly formulated question, 

identifies relevant studies, appraises their quality and summarizes the evidence by use of 

explicit methodology. It is the explicit and systematic approach that distinguishes 

systematic reviews from traditional reviews and commentaries. (p. 118) 

 

Bethel and Bernard (2010) add the synthesis component to the general definition of a 

systematic review:  

 
Research synthesis is the process through which two or more research studies are 

assessed with the objective of summarizing the evidence related to a particular question. . 

. . The goals of a research synthesis that attempts to answer the ‘what works’ question is 

to aggregate the existing research on a particular question and draw general conclusions 

from the research evidence that it encompasses. (p. 232) 
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They go on to outline the general characteristics of a research synthesis (Bethel and 

Bernard, 2010, p. 232): 
 

 Systematic—step-by-step iterative approach to the method 

 Comprehensive—encompasses all available relevant research 

 Critical—appraises the nature of evidence and selects appropriate 

 Objective—minimizes bias at each step 

 Rigorous—applies the strictest standards or states why exceptions apply 

 Transparent—subjects every important detail to scrutiny 

 Replicable—repeatable by other researchers to see if conclusions hold 

 Integrative—reaches general conclusions or states why this cannot be done 

 Explanatory—relates findings to theory/practice 

 Relevant—adds value to researchers, theorists, practitioners, and/or policymakers 
 

Bethel and Bernard also note that meta-synthesis is a methodology that can be used for 

“synthesizing syntheses” or synthesizing meta-analyses, using procedures and criteria 

common to other systematic reviews of research. In addition to evaluating and 

synthesizing information from reviews that satisfy these thorough criteria, much 

information can be gleaned from less systematic reviews, particularly in areas of research 

that have not matured sufficiently to have had a meta-analysis conducted. Likewise, some 

individual reports may provide insights, findings, or recommendations in an area that has 

been only barely studied. Finally, practical experience and anecdotal information can 

provide suggestions in areas with no available empirical research. 

 

Context 
 

The Ozarks Educational Research Initiative (OERI) is a collaborative partnership 

between member school districts in the State of Missouri and the Institute for School 

Improvement at Missouri State University. The purpose of the OERI collaboration is to 

undertake joint research and development projects, and to use results from projects, to 

improve student learning and school effectiveness. OERI members in 2011-2012 

included 15 member public school districts and one laboratory school in Southwest 

Missouri. The OERI members are (alphabetically): Aurora, Bolivar, Branson, Greenwood 

Laboratory School, Hollister, Joplin, Lebanon, Logan-Rogersville, Marshfield, Monett, 

Nixa, Ozark, Reeds Spring, Springfield, West Plains, and Willard. The communities 

served by OERI school districts are diverse. OERI members represent a wide range of K-

12 schools located in smaller, rural communities as well as larger suburban and urban 

communities. The total enrollment of OERI school districts in January 2011 was 74,011; 

the district enrollments ranged from 1,368 to 24,102 for an average enrollment of 4,934. 

The Greenwood Laboratory Schools enrolls about 350 students and the Springfield 

Public Schools enrolls the largest number of students among accredited public school 

districts in the State of Missouri. Across the 15 school districts, the non-white enrollment 

ranged from 5% to 31%, and the non-white enrollment among total students was 13%. 

One-half (50%) of the students enrolled in OERI districts in FY2011 qualified for free or 

reduced-price lunch, and the range across districts was 34% to 69%. The combined 15 

school districts operated 153 separate elementary schools, middle schools, high schools, 

and specialty schools. 
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OERI activities are implemented through projects selected by an advisory council 

composed of member representatives (i.e., superintendents or their designees). The 1:1 

technology initiative approved by the OERI Advisory Council is presented below: 
 

The target project for 2011-2013, “The Road to One to One: 21
st
 Century Teaching and 

Learning,” will focus on research into effective practices for using digital technologies to 

enhance student achievement and school effectiveness. This project is based on the 

following assumption: In the next three to five years, public schools will accomplish 

great strides toward evolving instruction to incorporate digital capabilities that support 

1:1 technology, i.e., one technology device for one student. If this assumption is correct, 

then school districts will need to develop and implement strategies for accomplishing this 

effort. This project will identify and analyze “best practices” according to available 

research and local initiatives from the perspective that student achievement is the goal, 

instructional pedagogy is the focus, and technology is the accelerator. The results of the 

study will include district self-assessment, recommendations to districts for specific 

transition needs and requirements, and collaboration across and between districts. This 

intentional collaboration may yield opportunities for inter-district professional 

development and collective purchasing. Implementation of the project will be based on a 

committee structure led by OERI superintendents (or their designees) and include district 

representatives and consulting faculty. The initial committees identified for project 

implementation include: instruction and professional development; virtual learning; 

business/community partnerships; policy, procedures, law, and legislation; funding and 

budgeting; and hardware and infrastructure. In addition to action research within OERI 

districts, at least one cross-district event (showcase and/or conference) will be held each 

of the two years of the project to share experiences and research findings across districts. 

OERI member districts also will be encouraged to participate in project-related 

publications and professional conference presentations. 
 

More specific to this review, the OERI Advisory Council requested that the Institute for 

School Improvement conduct a “meta-analysis” of research on 1:1 technology initiatives 

to inform member districts and to help guide related research activities for the project. 
 

This report responds to the OERI Advisory Council request for a meta-analysis by 

synthesizing a systematic review of studies contributing to a knowledge base for 

conducting 1:1 initiatives. We describe our review as a meta-synthesis aimed at 

uncovering and highlighting reliable information and recommendations for developing an 

empirically grounded set of “best practices" for 1:1 technology initiatives. 

 

Research Questions 
 

Figure 1 shows the research questions addressed in this review of research on 1:1 

technology initiatives in K-12 education. Consistent with the collaborative process of 

OERI, the authors requested up to three questions from each of the committees of the 1:1 

project (instruction and professional development; virtual learning; business/community 

partnerships; policy, procedures, and law; funding and budgeting; and hardware and 

infrastructure) and the 15 school district superintendents and laboratory school director. 

This bottom-up process yielded 15 questions of interest, some of which overlapped, as 

shown in Figure 2. The 15 questions were condensed into three topic questions and one 

general research question. The broad research question concerns the outcomes, 

implementation, and funding of 1:1 technology initiatives. 
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Figure 1. Questions of Interest from OERI 1:1 Technology Initiative Committees and 

Superintendents 

 

A. Business and Community Partnerships Committee 

1. Does the proper use of “1:1 technology” improve student learning in the basics (i.e. 

reading, writing, and math)?  

2. What “1:1 technology” for students is the best to use if one wishes to improve student 

achievement for all student groups?  

3. What steps (e.g., PD) does a district need to take in order to properly implement “1:1 

technology” to the point school districts get a return on their investment (improved 

academics)?  

 

B. Funding and Budgeting Committee 

1. Is the 1:1 initiative more effective and efficient than the use of textbooks and other 

materials?  

2. What process will work best to fund the deployment of the 1:1 initiative?  

3. What are the training and deployment costs for an effective 1:1 initiative? 

 

C. Instruction and Professional Development Committee 

1. What are the best research-based practices to implement and sustain professional 

development by utilizing technology that is developmentally appropriate for grades 

Pre-K through postsecondary education?  

2. What instructional technology tools are being used effectively by districts that are 

currently engaged in 1 to 1 technology? 

3. How do we integrate effective use of technology with best practices for maximizing 

student achievement? 

 

D. Individual OERI Superintendent Questions 

1. Where is the evidence of increased academic achievement for students who 

participate in 1:1 programs?  

2. How do the results of effectiveness of 1 to 1 technology compare with students of 

similar demographics who are not using 1 to 1 technology?  

3. What professional development opportunities/activities have been identified as the 

most successful to assist teachers as they begin the 1:1 process? And how was the PD 

implemented?  

4. Does research really show that engagement and attendance increases while discipline 

decreases in schools with 1:1 programs? How about graduation rates?  

5. How are concerns for leadership, change, curriculum, and assessment addressed in 

the research on 1:1 technology initiatives? 

6. What are the main concerns for virtual learning/online learning/blended learning in 

1:1 initiatives? 
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Figure 2. Relationships between the General Research Question, Three Topic Questions 

and 15 Specific Committee Questions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

General Research Question: Drawing on systematic and non-systematic reviews of 

research studies that use specified quantitative, qualitative or mixed methods, what is 

the evidence on planning, implementation, and operational characteristics of 1-to-1 

technology initiatives undertaken in K-12 US education? 

1. To what extent and under 

what conditions are 1-to-1 

technology initiatives tied to 

student outcomes and what is 

the quality of the evidence for 

varying outcomes (e.g., student 

achievement in reading, 

writing, math, science, or other 

subject areas, problem-solving 

engagement or motivation, 

attendance, graduation rate, or 

technological literacy and 

other 21
st
 Century skills)? 

2. What is the role of 

professional 

development, 
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implementation of 1-to-

1 technology initiatives 
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Methodology 
 

This project used various methods to address the questions at hand, emphasizing the 

identification, evaluation, and reporting of higher quality information where available. 

 

Procedures and Criteria of the Meta-Synthesis 
 

The meta-synthesis involved the following procedures: (1) searching and retrieving 

available research reviews of 1:1 technology projects from selected data bases (using 

relevant keywords) as well as from related websites and other sources of potentially 

relevant journal articles, project reports, conference papers, etc.; (2) screening retrieved 

reviews to select those meeting the criteria for inclusion in the quality assessment phase; 

(3) applying assessment criteria for those reviews meeting the screening criteria to assure 

that reviews highlighted in the meta-synthesis met the explicit qualities of systematic 

reviews; (4) using meta-synthesis procedures with the selected final set of four systematic 

research reviews to compile, analyze, summarize, and report methods and findings; (5) 

where topics were insufficiently addressed by the focused systematic reviews, returning 

to the set of five studies which made it past the screening and quality assessment criteria 

but where the focus was broader than one to one technology initiatives, as well as 20 

recent, non-synthesized individual reports, and 24 practical, non-systematic review 

articles to find literature addressing these topics; and (6) addressing any remaining topics 

through positing potential research that could address these topics. 
 

Searching and Retrieving Research Reviews 
 

Figure 3 provides an overview of the search and selection process. Descriptors 

(keywords) used in the search strategy included: 1:1; 1-to-1; 1:1; technology; educational 

technology; computers; computer technology; computing; ubiquitous; devices; handheld 

devices; laptops; netbooks; iPads; electronic devices; K-12 education; elementary 

education; secondary education; elementary school; middle school; high school; 

initiatives; projects; programs; mobile learning; learning with technology; research; 

research review; meta-analysis; meta-synthesis; systematic review.  The authors utilized 

the following databases with these descriptors: ERIC; ebooks/EBSCOhost; Education 

Full Text; and PSYCarticles. The search engines for Google and Google Scholar were 

used to locate additional research reviews. The initial search yielded an unwieldy large 

number of potential sources that included not just books and peer-reviewed journals, but 

also project reports and articles written in more accessible styles for practitioners with 

suggestions and current information in a rapidly changing field not covered in traditional 

educational research sources. For example, using the descriptor “1:1 technology” a 

Google Scholar yielded 1,780 items while a Google search showed 1,270,000 sources. 

Therefore, the researchers decided to use at least four descriptors in various combinations 

within all of these databases and search engines: 
 

 1:1 (or a variation thereof, i.e., one-to-one or 1-to-1); 

 technology, computer, and/or initiative; 

 review, research review, or systematic review; and 

 planning, implementation or operations. 
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Figure 3. Flowchart of the systematic review selection process 
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Likewise, we only considered sources primarily concerned with K-12 education rather 

than higher education. 
 

The following websites also were searched in the effort for relevant resources beyond 

those found in traditional sources: 
 

Government of Alberta: Education. (2012). Retrieved from 

http://education.alberta.ca/admin/technology/emerge-1:1.aspx/  

Anytime, Anywhere Learning Foundation. (n.d.). Retrieved from http://www.aalf.org/  

Consortium for School Networking. (n.d.). Retrieved from http://www.cosn.org/ 

Irving Independent School District. (n.d.). Documents for 1-to-1 laptop distribution. 

Retrieved from http://www.irvingsd.net/one2one/documents.htm/ 

K-12 Computing Blueprint. (2010). Retrieved from 

http://www.k12blueprint.com/k12/blueprint/index.php 

Maine International Center for Digital Learning. (2012). Retrieved from 

http://www.micdl.org/ 

One Child Per Laptop. (n.d.) Retrieved from http://one.laptop.org/ 

Project RED: Revolutionizing Education. (2009). Retrieved from 

http://www.projectred.org/ 

Rockman, et al. (2012). Retrieved from http://www.rockman.com/ 

State Educational Technology Directors Association. (2008). Retrieved from 

http://setda.org/ 

Tech & Learning. (2012). Retrieved from http://www.techandlearning.com/index/ 

Ubiquitous Computing Evaluation Consortium. (2003). Retrieved from 

http://www.ubiqcomputing.org/lit_review.html 
 

References cited in the retrieved research reviews were also used to identify additional 

potential items to include for screening. 
 

As a result of this extensive search for relevant documents that were published or posted 

by the end of December 2011, 102 potential research reviews of 1:1 technology studies 

were identified. These reviews were then screened for inclusion in the meta-synthesis. 

Additionally, many articles were identified which had some relatively minor “review of 

the research” section that did not constitute a full review. The intent in considering these 

additional articles was to see which articles might be non-duplicated after completion of 

the steps to screen, assess quality, and determine 1:1 focus, with an eye toward practical 

information for addressing some of the specific topics not covered in depth in full 

reviews. Finally, recency effect is of utmost importance given the rapid pace of 

technology advances, usage increases, and the relative delay in conducting, publishing, 

and accessing research. Therefore, the authors also collected a set of non-duplicated, 

recent reports not included in earlier focused systematic syntheses. A synthesis of these 

project-specific studies is not included in this review but will be reported at a later date. 
 

Screening Retrieved Reviews 
 

The screening criteria shown in Table 1 were applied to the 102 retrieved research 

reviews to identify which ones addressed the major features of the research question 

guiding the meta-synthesis. References to these sources are included in the References 

section and are marked with a superscript number after each reference to designate 

http://education.alberta.ca/admin/technology/emerge-one-to-one.aspx/
http://www.aalf.org/
http://www.cosn.org/
http://www.irvingsd.net/one2one/documents.htm/
http://www.k12blueprint.com/k12/blueprint/index.php
http://www.micdl.org/
http://one.laptop.org/
http://www.projectred.org/
http://www.rockman.com/
http://setda.org/
http://www.techandlearning.com/index/
http://www.ubiqcomputing.org/lit_review.html
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Table 1. Screening Criteria for Selection of Research Reviews for Quality Assessment 

Include these Research Reviews 

for Full Review 

Exclude these Research Reviews 

from Full Review 

Focus is on review of research studies of 

1:1 technology initiatives (at classroom, 

school, district, state, or national level) 

Focus is not on review of 1:1 technology 

initiatives although a small portion of the 

studies reviewed may be 1:1 

The context for reviewed studies is school-

based 

Reviewed studies are not in K-12 

environments 

The preponderance (e.g., 75% or more) of 

reviewed studies are in US education 

The reviewed studies are international in 

scope although a small portion may be 

from the US 

The review is based on empirical evidence 

using quantitative and/or qualitative 

methods 

The review is based primarily on personal 

opinions or personal observations 

Reviewed studies collect project data over 

a period of at least one semester (i.e., 16 

weeks) 

Studies reviewed included projects that 

lasted less than one semester. 

Reviewed studies include the impact of 1:1 

technology use on at least one type of 

student outcomes, such as knowledge, 

skills, attitudes, engagement, attendance, 

or disciplinary behavior 

A significant number of the reviewed 

studies do not include the impact of one-

to-technology use on student outcomes 

Reviewed studies include at least one of 

the following activities regarding impact 

on student outcomes:  1:1 planning, 

implementation, or operations 

The reviewed studies do not include 

activities that impact student outcomes 

There is sufficient evidence in written 

review to judge the above screening 

criteria 

There is not sufficient data in written 

review to judge the above screening 

criteria 
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separate categories for each set of articles in different categories of the identification, 

screening and selection process. As a result of the screening, 69 review documents were 

not advanced beyond this stage (marked 
1
 in References) and 33 review documents were 

identified as potential candidates for inclusion in the meta-synthesis. The 33 included 

documents met all eight screening criteria. 
 

Assessing Screened Reviews for Quality  
 

Before proceeding with the meta-synthesis, the 33 research reviews that passed the 

screening criteria were subjected to an assessment of the qualities of systematic reviews. 

Table 2 shows the quality assessment criteria used to evaluate each of the 33 screened 

research reviews. References marked 
2 

show the 24 research reviews that met the 

screening criteria but did not meet the quality criteria, receiving a negative score as 

described in Table 2, for a “systematic” review that could be replicated. Of the remaining 

nine research reviews receiving a score of 5-8, five went beyond the focus on 1:1 

technology initiatives and included broader considerations of technology applications and 

their impact in K-12 education (marked 
3
). The four remaining research reviews, denoted 

by 
4
, met the criteria of a “systematic review” and focused on 1:1 technology initiatives. 

 

The four systematic research reviews focused on 1:1 technology included 156 study 

reports, involving 131 unique project reports. The references denoted 
5 

identifies these 

131 study reports and indicates the reports included in each of the four systematic 

research reviews (
5-1a, 5-1b, 5-2, 5-3

). 
 

In our search for relevant research reviews, we uncovered several project reports 

primarily related to updated research on major state or local 1:1 technology initiatives in 

K-12 education. References marked 
6
indicate the 20 additional and recently published 

reports, primarily from 2009 to 2011, not duplicated by our other literature sources. 
 

Coding Processes 
 

Coding procedures were developed after initial reading and cursory discussion of several 

articles. The included reviews and research reports were coded according to coding 

instructions for each of the three analyzed sets of resources (four focused systematic 

reviews, five systematic reviews of educational technology beyond 1:1 initiatives, and 24 

non-systematic practical reviews.). Among the five members of the research team, at 

least two researchers independently coded each of these three sets of sources to lessen the 

chance of bias or error. After independent coding, discussion was used to reach 

consensus and assure accuracy where necessary. 
 

A brief summary of the variables coded across these four coding protocols is found in 

Figure 4. These variables focused on describing: 
 

 the references of studies found in the four focused, systematic reviews; 

 the major research questions; 

 methods (procedures, participants, and measures); 

 findings; and, 

 limitations or strength of evidence for findings in all the reviews discussed. 
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Table 2. Quality Assessment Criteria for Selection of Research Reviews Included In 

Meta-Analysis
1
 

 

Question Rating
2
 

Did the review ask a clearly focused question regarding 1:1 initiatives and 

their impact? 

 

Did the review include confirmation that the screening criteria were met for 

the included studies? 

 

Did the review try to identify all relevant studies using available databases 

and other sources? 

 

Did the review assess the quality of each study included in the analysis and 

reporting of results? 

 

Was a rationale provided for the quantitative and/or qualitative analyses 

applied to review evidence? 

 

Were the results and limitations from the analyses clearly presented with 

regard to major findings? 

 

Were all of the important outcomes and activities treated in the analysis 

considered in the findings? 

 

Were implications or conclusions drawn for policy and/or practice as a result 

of review findings? 

 

TOTAL  

 
1
Adapted from “10 Questions to Help Make Sense of Reviews” by the Public Health 

Resource Unit, England (2006) and framed within the general research question guiding 

the meta-synthesis. 
2
Ratings are as follows: +1=Yes; 0=Can’t Tell; -1=No. 
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Figure 4. Coding for 1:1 Reviews  

 

I. Classifying References  

1. Number of references (see Table 4) 

2. Reference type (See Table 3) 

3. Country of studies from references (See Table 4) 

4. Unique and duplication of references (See Table 5) 

5. Year of references (Table 6) 

 

II. Describing the Questions Guiding the Reviews 

1. Classifying according to the three topics (1=outcomes, 2=implementation, 3=cost)  

2. Identifying parts of three topics not addressed (e.g., graduation rate, funding 

sources)  

3. Describing in narrative form generalizations about the questions  

 

III. Methods of Reviews 

1. What Procedures were used?  

2. Who are the Participants (e.g., grade level, educator characteristic)?  

3. What types of Measures used (e.g., standardized tests, survey)?  

 

IV. Findings  

1. What was found about outcomes? 

a. Answers to the questions  

b. Strength of findings 

2. What was found about implementation? 

a. Answers to the questions 

b. Strength of findings  

3. What was found about funding and cost considerations? 

a. Answers to the questions 

b. Strength of findings  
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While initially coded, information on the questions and methods of the systematic 

reviews beyond 1:1 technology and the “practical” non-systematic reviews was not 

included in this report due to a lack of consistently available information and its limited 

utility in understanding the existing science, specifically on 1:1 technology research 

initiatives. Coded information on findings from these two sub-groups is included, as well 

an estimate of the strength of the findings based on available methods information. The 

four-point code for assessment of strength of findings was as follows:  
 

1 = possible (evidence is based on self-reported experiences and personal 

information rather than objective and systematic procedures);  

2 = weakly supported (evidence is based on objective evidence but without clearly 

defined systematic procedures or with severe methodological limitations for 

generalizability);  

3 = moderately supported (evidence is based on clearly defined systematic 

procedures but with a range of methodological strengths and limitations for 

generalizability);  

4 = strongly supported (evidence is based on clearly defined systematic 

procedures and, for the most part, methodological strengths for generalizability).  
 

Scores of “3” or “4” came almost exclusively from the group of four focused reviews.  

 

Results 
 

Description of References in the Systematic, Focused Reviews 
 

In the four systematic reviews focused on 1:1 technology, there were 156 total cited 

references, 131 of which were non-duplicated among the four reviews. A summary of the 

156 total reports of 1:1 technology studies is shown in Table 3 by type of research report. 

The types of references show that the literature has matured in the past 17 years. The 

Penuel et al. (2002) review only contained one journal article but subsequent reviews 

showed consistent increases in absolute numbers of published journal articles. 

Nevertheless, when looked at in total, 57% of the 156 were project reports (typically, 

small-scale evaluation studies), suggesting that the focused systematic review articles in 

1:1 educational technology were primarily based on research that could not be 

characterized as peer reviewed in the traditional use of the term. Table 4 identifies the 

156 references by breakdown of school-based studies in the US vs. in other countries. It 

shows a fairly consistent pattern that research being synthesized in the past decade was 

generally, but not exclusively, conducted in the United States. Table 5 reports references 

that are common to two or more of the four research reviews so that authors can see the 

degree of overlap. The overlap of the references between reviews is small (25/156 or 

16%), well beneath the threshold of 25% used in other meta-syntheses (Tamim et al., 

2011) to remove a synthesis from consideration within a meta-synthesis approach. Table 

6 shows the year of publication or posting of the research reports in these different 

categories. About 8% of the total number of items we included in this meta-synthesis 

(n=253) were published or posted in the 1990s, compared to 32% in the period 2000-

2004, 33% in the period 2005-2009, and 27% in 2010 or 2011.The information in these 

tables and the reference list shows that recent literature included in this meta-synthesis 

consists of more journal articles, again suggesting increasing maturity to this literature. 
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Table 3. Type, Number, and Percent
1
 of References Cited in Four Systematic Reviews of 

Research Included in Meta-Synthesis 

 

Reference Type 
Penuel, et 

al. (2002) 

Penuel 

(2005) 

Bethel, et 

al. (2008) 

Fleisher 

(2011) 

 

Total 

Percent 

of Total 

Project Report 10 (53%) 16 (53%) 63 (71%) 0 (0%) 89 57% 

Journal Article 1 (5%) 7 (23%) 12 (13%) 18 (100%) 38 24% 

Conference Paper 5 (26%) 5 (17%) 4 (4%) 0 (0%) 14 9% 

Dissertation 3 (16%) 1 (3%) 1 (1%) 0 (0%) 5 3% 

Unpublished Paper 0 (0%) 0 (0%) 4 (4%) 0 (0%) 4 3% 

Book 0 (0%) 1 (3%) 1 (1%) 0 (0%) 2 1% 

Other
2
 0 (0%) 0 (0%) 4 (4%) 0 (0%) 4 2% 

Total 19 (100%) 30 (100%) 89 (100%) 18 (100%) 156 100% 

 
1
Percent rounded to nearest whole percent. 

2
Other includes ERIC Digest article (1), blog article (1), and occasional paper (2). 

 

 

 

Table 4. References from US Studies and Studies in Other Countries Cited in Four 

Systematic Reviews of Research Included in Meta-Synthesis 

 

Systematic Review 

 

Number of 

References 

 

References of 

US Studies 

References of 

Studies from  

Other Counties 

 

Percent US 

References 

Penuel, et al. (2002) 19 19 0 100% 

Penuel (2005) 30 26 4 87% 

Bethel, et al. (2008) 89 77 12 87% 

Fleischer (2011) 18 16 2 89% 

Total 156 138 18 88% 

 

 

 

Table 5. Unique and Duplicate References Cited in Four Systematic Reviews of Research 

Included in Meta-Synthesis 
 

Systematic Review 

 

Total 

References 

References 

Common 

to Penuel 

et al. 

(2002) 

References 

Common 

to Penuel 

(2005) 

References 

Common 

to Bethel 

et al. 

(2008) 

References 

Common 

to 

Fleischer 

(2011) 

Total 

Unique 

References 

Penuel, et al. (2002) 19 X X X X X 

Penuel (2005) 30 2 X X X X 

Bethel, et al. (2008) 89 4 15 X X X 

Fleischer (2011) 18 0 1 3 X X 

Total 156 6 16 3 X 131 
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Table 6. Year of Publication or Posting for References Cited in Selected Research 

Reviews Included in Meta-Synthesis 

 
Groups of 

References 

 
<2000 

 

2000 

 

2001 

 

2002 

 

2003 

 

2004 

 

2005 

 

2006 

 

2007 

 

2008 

 

2009 

 

2010 

 

2011 

 

Total 

Reviews 

Excluded 

from Meta-
Synthesis1 

1 0 0 1 2 5 2 3 4 7 10 22 11 68 

Non-

Systematic 
“Practical” 

Reviews 

0 0 0 1 1 0 1 1 3 1 4 8 4 24 

Systematic 

Reviews that 
Went 

Beyond 1:1  

0 0 1 0 1 0 0 0 1 0 1 0 2 6 

Systematic 
Reviews 

Focused on 

1:1  

0 0 0 1 0 0 1 0 0 1 0 0 1 4 

Non-Duplicate 

References 

from Focused 

Reviews
2 

19 9 11 6 16 23 19 11 8 5 2 2 0 131 

Updated 
Reports of 

Major 1:1 

Initiatives 

0 0 0 0 0 0 0 0 0 0 1 11 8 20 

Total 20 9 12 9 20 28 23 15 16 14 18 43 26 253 

Percent 8% 4% 5% 4% 8% 11% 9% 6% 6% 6% 8% 17% 10% 100% 

 
1Pre-2000: 1999 (1) 
2Pre-2000: 1992 (1); 1994 (1); 1995 (1); 1996 (2); 1997 (2); 1998 (6); 1999 (6) 
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Description of Other References Reviewed in this Meta-Synthesis 

 

While this review emphasizes identification and analysis of systematic reviews focused 

on 1:1 educational technology research, it aims to provide a more thorough review of the 

literature through identification (e.g., excluded reviews) or identification and description 

of two other bodies of literature: systematic reviews of educational technology beyond 

1:1 initiatives and non-systematic “practical” research reviews. This broad perspective is 

necessary to (1) give a comprehensive view of the state of the art in 1:1 educational 

technology research, (2) address broad questions related to student outcomes, 

implementation concerns, and funding issues that are not fully answerable from focused 

systematic reviews, and (3) reflect considerations for recency effect of findings and 

implications for future research. 

 

Methods of Focused Systematic Reviews of 1:1 Technology 

 

The four focused systematic reviews were selected because they contained all eight 

characteristics of quality and were focused on 1:1 technologies. However, they took 

different approaches and with different emphases within their research questions and 

procedures, yielding different confidence and applicability of the findings of the reviews 

to the current state of the art. The authors of the current meta-synthesis utilized the 

Methodological Quality Index created by Tamim et al. (2011, p. 12-13) in their meta-

synthesis of educational technology research to assess the quality of methods beyond the 

quality criteria used for inclusion. Three of the four studies scored in the Moderate 

Quality range on Tamim’s Index. The fourth, Bethel et al. (2008) scored in the High 

Quality range, suggesting that findings from this review represent a more rigorous 

process and one can have more confidence in its validity. Participants in the four focused, 

systematic reviews involved grades K-12 and included information from both student and 

teacher measures with higher rigor usually representing data from student achievement 

than implementation or funding issues. 

 

The Penuel et al. (2002) review synthesized information from studies conducted between 

1995 and 2001 with about one-half (9/19) coming from 1998 and 1999. Of these 19 

studies, two involved randomization and controls, 10 involved matched quasi-

experimental designs, and only one was published in a peer reviewed journal. Therefore, 

this review shows that the initial literature on 1:1 technology was sparse and generally 

without significant rigor. More importantly, the culture of ubiquitous computing, 

maturation of the Internet, and the quality of computer devices and their wireless capacity 

was dramatically different over a decade ago than is available for consideration by 

districts for 2012 and beyond. Nevertheless, early research on 1:1 technologies show 

some similarities in trends reported in later research, lending support for certain 

conclusions explored below. 

 

Penuel (2005), also re-published as a journal article in 2006, conducted a second review 

of studies published largely between 2002 and 2004. Of the 30 studies included in this 

review, only one was a randomized experiment and only two used high quality quasi-

experimental designs, again conveying that research was very limited by its quality and 



Meta-Synthesis of Research on 1:1 Technology MSU Institute for School Improvement (4-30-2012) 

18 

replication into the mid 2000’s. While the Internet was well established between 2001 

and 2005, computer devices and usage were significantly different than exists in 2012. 

For example, the iPhone and/or Android phones had two more years to be released and 

iPad five more years. Nevertheless, similar to the first five years of research in 1:1 

educational technology, information from this second five-year time period does provide 

some additional, potentially useful information, particularly regarding implementation 

and how such initiatives effect the learning environment and home-school connection, 

frequent foci of the studies in this review, as will be explored below.  

 

All but two of the reports included in Bethel et al. (2008) systematic review were from 

the years 2000-2007. This review was more comprehensive in its time inclusion criteria 

and identification methods of relevant studies than the previous two. It also represents a 

higher quality of review by using more powerful inferential statistics. Bethel et al. (2008) 

utilized mature meta-analytic techniques for synthesizing information on student 

achievement outcomes from 22 studies and 18 independent effect sizes of 1:1 technology 

initiatives, but only vote counting and percentage of perceived gains for the 65 that 

reported data on student and teacher perceptions from survey data. Likewise, they also 

included information from six additional reviews (mostly non-systematic narrative style 

reviews) to convey a further picture of the literature. 
 

Fleischer (2011) used a systematic qualitative approach to analyze 18 peer-reviewed 

studies published between 2005 and 2010. His review was focused on the 

phenomenology of the individual and personal use of computers in learning settings using 

1:1 initiatives studied by empirical means. The included studies focused most commonly 

on instructional methods or learning strategies and none focused on knowledge formation 

or the effects of implementing 1:1 technology on classroom communication, bullying, or 

the psychosocial environment. There were two main themes explored, those with pupil-

related effects such as amount and type of usage, experiences of and problems with 

learning, and test scores, and those with teacher-related results, such as changes in 

professional culture, teacher concerns about implementation, curriculum issues, 

professional development programs and the socioeconomics of the surrounding society. 

 

Methods of Non-systematic Reviews 

 

The twenty-four reviews identified as non-systematic were coded according to the 

strength of findings using the one to four rating system described earlier in this report. 

Some areas could not be coded due to a lack of information. In all instances the results 

that could be coded received a one or two rating due to a lack of clearly defined 

systematic procedures or limited methodological descriptive information. Measures may 

have been identified in broad terms such as survey or interview but instruments employed 

were not described in details. Generally, participants were not identified specifically by 

grade level sand sample size information was not included. Given the limitations 

mentioned, practical information for educators/districts engaged in or interested in 

pursuing a 1:1 technology initiative were noted and have been included in this report. 

 

The group of 24 non-systematic reviews provides practical information, especially 

focused on operational items that concern planning, implementation and funding. Issues 
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related to professional development and leadership were the most frequently discussed. 

The discussion of findings also draws from this subset of the literature. However, the lack 

of systematization in the processes the reviews followed and the lack of specificity of the 

research they cited brings significant caution in the interpretation of the findings. 

 

Methods and Findings from Systematic Reviews beyond 1:1 Technology  

 

The screening, quality, and focus parts of the selection process identified a group of five 

systematic reviews that were inclusive of but beyond 1:1 initiatives. These reviews used a 

variety of methodologies, often sophisticated, but provided almost no unique information 

to address what is known about the three research questions—outcomes, implementation 

and funding— beyond that more specifically obtainable from the four systematic reviews 

that focused on 1:1 initiatives and the group of 24 non-systematic practical reviews. 

However, it did supply some potential intervening variables (or mediators) that might 

explain under what conditions 1:1 initiatives would be more likely to succeed. 

 

First, several reviews mentioned that effective implementations of educational 

technology occur when they are part of ongoing reform and not the sole reform. One-to-

one technology should be deliberately integrated with other changes to the curriculum 

and/or teaching strategies (i.e., pedagogical innovation) so that it is not a stand-alone 

feature of the learning environment.  

 

The meta-analysis by Lou, Abrami & d’Apollonia (2001) provides information on how 

educational technology is affected by group vs. individualized work with computers. The 

amount of the task attempted, task completion time, use of a variety of learning strategies 

and attitude towards working in small groups were generally better fostered with tutorials 

and feedback than when students were asked to work individually or with less feedback.  

While more specific, this offers further support that educational technology should be 

used within a context supported by teachers, preferable than as a direct instruction 

mechanism. Likewise use of specific cooperative learning strategies and heterogeneity in 

grouping improves performance when requiring small group with computers, similar to 

findings related to group work without computers. Also, it appears that lower ability 

students benefit in terms of the amount of time they will spend on task from group work 

with educational technology more than medium or high ability students who perform 

more similarly (or better in the case of medium level students only) whether working 

individually or in groups with computers. Male students appeared to need more time to 

complete tasks with educational technology when working in groups rather than alone. 

This finding may not be unique to 1:1 learning environments but rather reflective of small 

group work more generally. 

 

It appears that educational technology is more successful when used regularly, not just 

once a week. It is not clear, however, if there is a detectable threshold for 1:1 technology 

use by curriculum area. For example, the meta-analysis by Cheung and Slavin (2011) 

compared mathematics-related uses of technology for less than 30 minutes per week with 

more than 30 minutes per week, which is a relatively low level of increase in usage rather 

than a true “ubiquitous” computing model. We need more and better designed studied to 
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address the threshold issue. Next, it appears that in science and math subjects, educational 

technology is associated with a greater number of learning strategies attempted and 

attitude towards working in small groups with computers. Finally, the reviews report that 

there has been very limited research on handheld devices (tablets or smartphones not 

laptops or desktops), particularly from US based studies, suggesting that less is known 

about whether the research on educational technology or 1:1 initiatives specifically would 

generalize smoothly with these smaller, more portable, more personalized devices or 

offer smaller, larger, or different effects. 

 

Systematic vs. Non-systematic Addressing of the Three Research Questions 

 

As shown in Figure 2 (page 7), the 15 research questions identified from OERI project 

committees and superintendents were grouped into three broad topics: student outcomes, 

professional development and implementation, and funding. Each area was addressed to 

different extents by the groups of systematic or non-systematic reviews. 

 

Several areas of student outcomes (e.g., writing and math achievement) have been 

addressed in systematic reviews, including meta-analyses. Our meta-review used 

procedures and criteria common to other systematic reviews of research to address 

outcomes-related questions. However, some student outcomes have been addressed only 

in non-systematic reviews (e.g., 21
st
 Century skills) or individual studies (e.g., graduation 

rate). Non-systematic reviews were drawn on to provide practical evidence for the meta-

review in these areas.  

 

Regarding professional development and implementation, we found limited evidence 

from systematic reviews, but significant discussion in non-systematic reviews and some 

examples from individual reports. We concluded that more attention to local practices in 

original research and systematic reviews can help advance understanding of 

implementation factors such as leadership and cultural change in 1:1 initiatives. 

 

For funding and related financial costs, we found almost no comparable evidence in 

systematic reviews, and limited information from non-systematic reviews or individual 

studies, to draw valid conclusions. As discussed below, without more systematic attention 

to the costs of 1:1 technology initiatives and the relationships of costs to outcomes, the 

over-arching question of cost-benefit cannot be answered. 

 

Findings for the Three Research Topics 

 

The first research topic concerned student outcomes, including writing and non-writing 

achievement, 21
st
 century skills, engagement or motivation, and technology usage and 

literacy. Student outcomes were investigated through quantitative means of direct 

assessment of student performance as well as teacher perceptions of student performance. 

Improved writing is the most consistently supported beneficial achievement outcome of 

1:1 educational technology initiatives. The effect is small to medium, approximately 

g = .30-.35, which indicates there is evidence across multiple studies with sufficient 

confidence that the effect is greater than zero. Outcomes in other achievement areas show 
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inconsistent or minimal benefits. Bethel et al. (2008) found an effect size of g = .01 for 

non-writing achievement. Specific findings on math and reading appear to be negligible 

or have mixed findings. Research into the effects of 1:1 computing have been too limited 

with regards to science or social studies achievement to draw conclusions. 

 

One-to-one technology initiatives often have goals for student outcomes beyond 

traditional achievement. These are sometimes called 21
st
 Century skills, such as the 

ability to work independently, be critical in consuming information, completing larger or 

more complex projects, and working collaboratively and expansively with peers and the 

home and surrounding communities. Research in these areas is characterized by less 

clarity, rigor and consistency of findings. Nevertheless, some information can be 

characterized as weakly or moderately supported. For example, it is probable that 

students’ collaboration with teachers, other students, and/or people in the community will 

be improved through 1:1 initiatives, as this finding has been shown in several studies. It 

also is probable that students will conduct more research, maintain attention on longer 

term projects, know more available resources for consultation, and improve their 

organizational skills as a few studies have supported these outcomes. 

 

For engagement and motivation, 1:1 technology seems to have positive effects. There are 

multiple studies and reviews that show improved student engagement and motivation, but 

these studies often refer to disparate outcomes labeled engagement or motivation and/or 

have not been adequately synthesized within the literature to be considered strongly 

supported. Overall, there is moderate support for 1:1 technology initiatives contributing 

to enhanced engagement and motivation. There are suggestions in the research reviews 

that 1:1 technology initiatives improve students’ attitudes toward technology, subject 

matter, parent involvement and communication, and teacher-student relationships. More 

and better designed research also is needed to address attitude questions. 

 

A finding in at least one systematic review, and a consistent pattern across non-

systematic reviews, is that student engagement is improved when 1:1 technology is 

supplemental to systematic improvements in the teaching and learning environment 

rather than as a stand-alone initiative. 

 

Technology use and literacy is another major category of student outcomes that have 

been researched. The existing research strongly supports the conclusion that technology 

use increases when 1:1 initiatives are enacted. Likewise, evidence across reviews in this 

meta-synthesis strongly supports the finding that 1:1 initiatives improve student computer 

literacy. While these findings are consistent across studies, nevertheless the findings in 

these areas have not been synthesized in such a way to identify a consistent magnitude of 

effect. In other words, the range has been small to large in how much more students will 

use or be literate with computers. There also are findings from the non-systematic 

reviews that suggest the importance of engaging parents in order to realize higher-quality 

student usage, particularly the use of 1:1 technology to enhance student exploration and 

self-expression.  
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The second topic concerned professional development and implementation concerns. 

Based on the evidence reviewed in our meta-analysis, it is probable that professional 

development will be more successful if it addresses teacher beliefs about instruction and 

technology, includes relevant hands-on training, supports teachers as reflective 

practitioners, involves collaborative or cooperative learning among teachers, and is 

accompanied by sufficient technical support and collegial assistance when needed. These 

findings are strikingly similar to the general findings for professional development 

reported by Darling, et al. (2010). Within 1:1 professional development, a particular 

focus is toward teachers’ beliefs and practices supporting learner-centered and 

individualized instruction. Learner-centered instruction refers to trusting and empathizing 

with students, having high expectations, believing teachers are more facilitators than 

direct imparters of information, fostering collaboration as well as individual initiative, 

and supporting differentiated and self-directed student learning (Cornelius-White & 

Harbaugh, 2010). Both of these references are supported by multiple studies. There were 

an insufficient number of studies to reach conclusions about the following issues related 

to professional development: teachers’ computer literacy and usage prior to initiating 1:1 

initiatives; whether face-to-face or virtual forms of 1:1 professional development are 

more effective for particular objectives and participants; whether professional 

development is more effective if it focuses on the personal concerns of teachers regarding 

using computers and/or teaching strategies to be employed; how and when to provide the 

instructional design and development help teachers might need in approaching a given 

curriculum with 1:1 technology; and under which conditions it is more effective to use 

local or contracted personnel for extended training or mentoring groups to continue 

professional development after initiating a 1:1 plan. 

 

With regard to leadership, it appears probable that leaders will be more successful if they 

are deliberate in their change management strategies by actively listening, adjusting, and 

building consensus with educators, parents, and community members before and during 

implementation of a 1:1 initiative. There is also evidence that effective leaders in 1:1 

initiatives address access inequities across schools and students, build community 

consensus, plan for and allocate sufficient funding for needed 1:1 resources and support, 

and consider the need for teacher assistance by students or teacher volunteers, internal 

technical staff, and support from external technical support rather than relying on only 

one of these sources.  

 

Another area of implementation concerns teaching strategies. It is probable that a focus 

on learner-centered educational ideas and methods will improve implementation as 

several studies report that as a part of or outcome from successful professional 

development in 1:1 initiatives. There also is moderate support across systematic research 

reviews that effective 1:1 programs tend to include less large group instruction, more 

project-based, inquiry, or cooperative learning strategies, and ongoing communications 

and orientations for parents and students.  

 

The third topic concerned funding issues, especially regarding digital content instead of 

textbooks or written materials, deployment costs, and sources of funding. Almost no 

information is available from focused systematic reviews to address many of these 
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funding issues. However, information from other sources identified in the meta-synthesis 

does provide some possibly helpful or empirically supported advice. The information is 

typically qualitative and descriptive, reporting information but not linking that 

information clearly to implementation or outcome processes directly.  
 

For example, some districts have reported declines in textbook costs when utilizing free 

or lower cost digital content, often reporting reductions near 50-80%, which in actual 

dollar amounts totaled $40 - $60 per student. Likewise critics have said that size, weight, 

and flexibility of textbooks create indirect economic benefits in terms of health, 

quickness to respond to lost materials, and staying current. Reduction in traditional seat 

time through use of blended formats utilizing virtual, online work can result in significant 

decreases in costs (Wilson & Gielniak, 2011). Examples of specific costs are either hard 

to come by or of limited utility. 
 

The approximate costs of initiating 1:1 technology projects is particularly difficult to 

estimate as districts begin in different places with their infrastructure, make significantly 

different decisions in training and hardware expenditures, and source funding. Some 

considerations include budgeting for hardware, software, training, tech support, data 

storage, servers or cloud service, and insurance.  
 

It is probable that effective 1:1 programs use multiple funding sources. These funding 

sources might include, for example, local tax levies; reallocation from saved resources 

through replacement costs (e.g., reduction in textbook expenditures, professional 

development budget directed to 1:1 training, business processes through email rather than 

post or photocopy, electronic record keeping, etc.); per student fees and/or supplemental 

for funding students who cannot or do not pay fees; state and federal grant and 

technology support funds; and corporate and foundation grants. To secure funding or in-

kind support from multiple sources such as these, school district could: argue that 

improved outcomes will mean more tax revenues in the future through a higher educated, 

more advanced workforce; implement parent/care giver and bring your own device 

programs; form consortia with other districts and one or more universities for cooperative 

purchasing power; form partnerships with business and community organizations for 

financial and in-kind contributions; combine funds from separate curriculum budgets or 

organizational units; and attempt creative fund raising such as through service-learning or 

marketing that influences students, their families or community non-profits and 

businesses. 

 

Strength of Findings for the Three Research Topics 
 

The four systematic reviews provide the highest quality information available, but focus 

largely on student outcomes, secondarily on planning and implementation concerns and 

almost none on funding. Some outcomes, such as achievement and technology use and 

literacy has been sufficiently studied and with sufficient rigor to draw clear conclusions, 

while other areas have not been covered as well, but conclusions can be drawn with some 

confidence. The lack of coverage of some areas of implementation, and particularly 

funding issues leads to greater utility for the lower scientific quality group of non-

systematic reviews. 
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The group of 24 non-systematic reviews provides practical information, especially 

focused on operational items as concerns planning, implementation and funding. Issues 

related to professional development and leadership were the most frequently discussed. 

The discussion in these areas below providing specific findings draws heavily from this 

subset of the literature. However, the lack of systematization in the processes the reviews 

followed and the lack of specificity of the research they cited brings significant caution in 

the interpretation of the findings. 

 

Table 7 summarizes the strength of evidence for findings from the systematic reviews 

and non-systematic reviews used in this meta-synthesis. In addition, Table 7 includes the 

major findings from a large-scale survey administered and reported by Project RED 

(Revolutionizing Education). 

 

This Project RED survey, administered between September 2009 and May 2010, was 

sponsored by Intel and four other industry-related organizations (Apple, Pearson 

Foundation, Qwest Communications, and eChalk). The three goals of the survey that 

were tested as hypotheses by Project RED were: (1) properly implemented educational 

technology can substantially improve student achievement; (2) properly implemented 

educational technology can be revenue-positive at all levels—federal, state, and local; 

and (3) continuous access to a computing device for every student leads to increased 

academic achievement and financial benefits, especially when technology is properly 

implemented (Greaves, et al. 20010b, p. 2). The survey was completed by a non-random, 

self-selected sample of 936 invited public school respondents (about three-fourths of 

whom were principals or school-level technology coordinators), representing 768 public 

elementary, middle, and high schools, as well as a combined category (K-12). While 

conclusions the authors drew from survey findings were stated as generalizations for K-

12 public schools in supporting the three project goals (“hypotheses tested”), the authors 

noted in their Appendix B (Research Methods and Data Analysis) the following 

challenges or potential limitations of their research (Greaves, et al. 20010b, p. 149): 

 

 “It could be argued that self-reported data on outcomes, such as test-score 

improvement, dropout rate reduction, and course completion, is self-serving and 

that respondents to a survey on ‘technology-transformed schools’ might be biased 

in favor of reporting strong outcomes.” 

 “It also could be argued that this respondent data set is self-selected and therefore 

not representative of all schools.” 

 “Several [survey] questions have multiple variables imbedded.” 

 “We originally intended to study technology-rich school environments . . . 

however our respondents are more diverse. . . . we will reword some of the survey 

questions and potential responses to account for schools without robust 

technology implementations.” 

 “Ideally, we need to find ways to verify self-reported data.” 

 “Although our total population [sample] is reasonably large, the population 

[sample] within each subgroup was too small to validate many serendipitous 

findings.” 

  



Meta-Synthesis of Research on 1:1 Technology MSU Institute for School Improvement (4-30-2012) 

25 

Table 7. Evidence and strength of findings by research domain for impact of 1:1 

technology initiatives 
 

 Systematic (S) Reviews Non-Systematic (NS) Reviews Project RED 
Strength of 

Findings
1 

S
tu

d
e
n

t 
O

u
tc

o
m

e
s 

Using standardized tests, effect size 

for writing small to medium (g = 

.31-.35) and negligible to small (g = 

.01-10) for other academic areas 

assessed through standardized tests. 

Survey information shows that 

teachers often believe 1:1 improves 

student achievement, especially in 

the area of writing. Higher 

graduation rates and increased 

enrollment in upper level and dual 

enrollment courses also mentioned. 

Properly implemented 1:1 

technology results in higher test 

scores and higher rates of course 

completion, dual enrollment, 

graduation, and college attendance. 

S Reviews (4) 

NS Reviews (1) 

Project RED (1) 

 

Student development of research, 

organization, and resourceful skills 

weakly supported; development of 

collaboration skills moderately 

supported. 

Students are better organized and 

more skilled at research. 

Not addressed S Reviews (2-3) 

NS Reviews (2) 

Project RED (1) 

Improved student attitudes towards 

technology, teacher-student 

relationships, and parent 

communication moderately 

supported. 

Increased level of student 

engagement and student motivated 

to do better quality work. Students 

edit their work more frequently. 

Properly implemented 1:1 

technology results in fewer 

disciplinary actions and lower 

dropout rates. 

S Reviews (3) 

NS Reviews (2) 

Project RED (1) 

Greater technology usage and 

literacy strongly supported but 

without a reliable estimate of the 

size of the effect.  

Students appear to use computers 

for a greater variety of purposes and 

these purposes appear to involve 

higher order thinking or initiative. 

Properly implemented 1:1 

technology results in student daily 

use of technology for online 

collaboration and search engines. 

S Reviews (4) 

NS Reviews (2) 

Project RED (1) 

P
r
o

fe
ss

io
n

a
l 

D
e
v
e
lo

p
m

en
t 

a
n

d
 I

m
p

le
m

en
ta

ti
o
n

 

Professional development involving 

teacher beliefs and concerns, hands-

on training, and technical support 

that results in more learner-centered 

practices is weakly to moderately 

supported. 

Professional development is critical 

to the success of 1 to 1 initiatives. 

Professional learning should include 

technology skills that are anchored 

in the specific contexts of teaching 

and learning, and aligned with 

curriculum and standards. 

In properly implemented 1:1 

technology initiatives leaders 

provide time for teacher 

professional learning and 

collaboration at least monthly. 

S Reviews (2-3) 

NS Reviews (2) 

Project RED (1) 

Leadership that positively impacts 

teacher and student practices 

through actions such as community 

consensus building, providing 

layered technical support, and 

monitoring morale is weakly 

supported. Change management 

strategies for effective 1:1 

implementation are moderately 

supported. 

Leadership is a key component of 

effective 1:1 initiatives along with 

having a shared vision that guides 

the program and is communicated 

with all stakeholders. 

In properly implemented 1:1 

technology initiatives principals are 

trained in change management that 

includes teacher buy-in, best 

practices, and technology-

transformed learning. 

S Reviews (2-3) 

NS Reviews (2) 

Project RED (1) 

That learner-centered teaching will 

improve 1:1 implementation and/or 

be a result of 1:1 implementation is 

moderately supported.  

Less large group instruction and 

more inquiry and cooperative 

strategies tend to be employed with 

1:1 technology initiatives. 

In properly implemented 1:1 

technology initiatives technology is 

integrated into every intervention 

class (ELL, Title I, special 

education, etc.); online assessments 

are done at least weekly. 

S Reviews (3) 
NS Reviews (1-2) 

Project RED (1) 

F
u

n
d

in
g
 

That multiple sources of funding 

will be required to sustain and 

upgrade 1:1 initiatives is weakly to 

moderately supported.  

The need for ongoing research and 

evaluation of 1:1 initiatives, 

including but not limited to cost-

benefit analyses and return on 

investment (ROI) in relation to 

current practices and other 

educational innovations, is strongly 

advocated. 

Regarding costs and saving, 

properly implemented 1:1 

technology initiatives result in less 

paperwork, lower paper and 

copying expenses, higher teacher 

attendance, and improved student 

outcomes; estimate annual ROI is 

$459 per student or $25B 

nationally. 

S Reviews (2-3) 

NS Reviews (2) 

Project RED (1) 

 

1Strength of findings for a particular research domain refers to the quality of supporting evidence, based on following rating system: 1 

= possible (evidence is based on self-reported experiences and personal information rather than objective and systematic procedures); 

2 = weakly supported (evidence is based on objective evidence but without clearly defined systematic procedures or with severe 
methodological limitations for generalizability); 3 = moderately supported (evidence is based on clearly defined systematic procedures 

but with a range of methodological strengths and limitations for generalizability); and 4 = strongly supported (evidence is based on 
clearly defined systematic procedures and, for the most part, methodological strengths for generalizability). 
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With these limitations in mind, particularly the population/sample problem and the self-

reporting of perceptions problem without verification of instrument reliability, we rated 

the evidence from the Project RED survey (Greaves, et al., 2010b) as possible (not 

probable), that is, based on self-reported experiences and personal information rather than 

objective and systematic procedures. While advocates of 1:1 technology initiatives desire 

strong supporting evidence for effective practices that have a positive impact on student 

learning, other student outcomes, and cost-benefit returns, Project RED survey results 

thus far are exploratory and suggestive rather than explanatory and conclusive. 

 

Discussion 
 

Succinct Responses to 15 OERI Questions of Interest 
 

A. Business and Community Partnerships Committee 

 

1. Does the proper use of “1:1 technology” improve student learning in the basics 

(i.e. reading, writing, and math)? We found strong evidence that 1:1 technology 

has improved student writing achievement. However, we did not find supporting 

evidence for the other areas of student achievement outcomes. 

 

2. What “1:1 technology” for students is the best to use if one wishes to improve 

student achievement for all student groups? Because we did not find supporting 

evidence of the positive impact of 1:1 technology on student achievement test 

scores, we could not identify any devices (hardware and software/applications) 

for the improvement of student achievement. 

 

3. What steps (e.g., PD) does a district need to take in order to properly implement 

“1:1 technology” to the point school districts get a return on their investment 

(improved academics)? We think the research framework emerging from our 

meta-synthesis (shown in Figure 6) identifies the key factors and variables that 

impact return on investment. Professional development, particularly as it impacts 

teaching and instruction, pedagogical innovation, the interpretation of curriculum 

goals and objectives, and assessment practices, is one of those factors. Attention 

to leadership, school culture, infrastructure and support, district and state 

policies, school-parent-community-business partnerships, the devices used 

(hardware and applications), costs, and funding also are other key 

implementation concerns. It is important to note that, for the most part, the OERI 

project sub-committee topics address this range of concerns. Significant topics 

omitted from the initial set of project sub-committees include implementation 

plans, the process and outcomes of goal setting and vision sharing, and research 

and evaluation (including but not limited to cost-benefit and return on investment 

studies). 
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B. Funding and Budgeting Committee 

 

1. Is the 1:1 initiative more effective and efficient than the use of textbooks and 

other materials? We did not find any reviews that compared 1:1 to the use of 

textbooks or other materials, probably because it is not so much the form of the 

material but rather how it is used in teaching and learning that makes the 

difference in 1:1 initiatives. 

 

2. What process will work best to fund the deployment of the 1:1 initiative? There is 

not much detail in the research reviews we analyzed regarding cost or funding 

mechanics. We did find support for the probability that effective 1:1 programs use 

multiple funding sources. These funding sources might include, for example, local 

tax levies; reallocation from saved resources through replacement costs (e.g., 

reduction in textbook expenditures, professional development budget directed to 

1:1 training, business processes through email rather than post or photocopy, 

electronic record keeping, etc.); per student fees and/or supplemental for funding 

students who cannot or do not pay fees; state and federal grant and technology 

support funds; and corporate and foundation grants. To secure funding or in-kind 

support from multiple sources such as these, school district could: argue that 

improved outcomes will mean more tax revenues in the future through a higher 

educated, more advanced workforce; implement parent/care giver and bring your 

own device programs; form consortia with other districts and one or more 

universities; form business partnerships; combine funds from separate curriculum 

budgets or organizational units; and attempt creative fund raising such as 

through service-learning or marketing procedures that influence students, their 

families or community non-profits and businesses.  

 

3. What are the training and deployment costs for an effective 1:1 initiative? Again, 

we did not find many details in our research reviews about costs of 1:1 

technology initiatives. However, several different types of costs might be 

considered—e.g., one-time and continuing costs, direct and indirect costs, 

incremental and marginal costs, monetary and non-monetary costs, implicit and 

explicit opportunity costs. There are three other important considerations about 

costs for training and other implementation concerns. One is the value of 

resources necessary to achieve a particular objective or outcome at a particular 

scale. A second is the potential of shifting costs (or savings) from a non-1:1 

activity to a 1:1 activity. A third consideration is cost and outcome measures that 

are used, and whether it is feasible to assess the cost-benefit or ROI from the data 

collected with the measures that are used. The Total Cost of Ownership (TCO) 

and Value of Investment (VOI) tools available from the Consortium for School 

Networking (CoSN, http://www.cosn.org/) are valuable resources to address 

these concerns. 

  

http://www.cosn.org/
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C. Instruction and Professional Development Committee 
 

1. What are the best research-based practices to implement and sustain professional 

development by utilizing technology that is developmentally appropriate for 

grades Pre-K through postsecondary education? We found in our meta-synthesis 

support that professional development will be more successful if it addresses 

teacher beliefs about instruction and technology, includes relevant hands-on 

training, involves collaborative or cooperative learning among teachers, and is 

accompanied by sufficient technical support and collegial assistance when 

needed. We also found that, through effective professional development, teachers’ 

beliefs tend to change towards those that might be considered more learner-

centered. Learner-centered instruction refers to trusting and empathizing with 

students, having high expectations, believing teachers are more facilitators rather 

than direct imparters of information, fostering collaboration more than individual 

work, supporting differentiated (developmentally appropriate) and self-directed 

student learning (Cornelius-White & Harbaugh, 2010). Both of these findings are 

supported by multiple studies. There were an insufficient number of studies to 

reach conclusions about the following issues related to professional development: 

teachers’ computer literacy and usage prior to initiating 1:1 initiatives; whether 

professional development is more effective if it focuses on the personal concerns 

of teachers regarding using computers and/or teaching strategies to be employed; 

how and when to provide the instructional design and development help teachers 

might need in approaching a given curriculum with 1:1 technology; and under 

which conditions it is more effective to use local or contracted personnel for 

extended training or mentoring groups to continue professional development after 

initiating a 1:1 plan. 
 

2. What instructional technology tools are being used effectively by districts that are 

currently engaged in 1 to 1 technology? We did not find any research reviews that 

provided supporting evidence of specific technology tools (e.g., 1:1 devices) found 

to be more or less effective in 1:1 technology programs. Rather, the emphasis in 

reviews we analyzed was the importance of using technology in learning-centered 

practices that, in turn, are linked to intended outcomes. In other words, “put the 

pedagogy before the device.” (Alex Inman, personal communication, 4-23-2012) 
 

3. How do we integrate effective use of technology with best practices for 

maximizing student achievement? In addition to the cost-benefit (or ROI) issue, 

this is the most important question for 1:1 technology initiatives. Our best shot at 

responding to this question is found in Figure 6, which maps the domain of 

research for factors and variables that link technology, “best practices,” and 

student outcomes. Based on our meta-analysis, there is no simple answer to this 

question but rather an approach (or framework) for building answers over time. 
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D. Individual OERI Superintendent Questions 

 

1. Where is the evidence of increased academic achievement for students who 

participate in 1:1 programs? The Project RED survey, based on the self-reported 

perceptions of a self-selected sample of principals, school-level technology 

coordinators, and other school personnel, offers some “soft” data as evidence for 

increased academic achievement (i.e., perceptions of increased test scores). The 

strongest evidence we found for the link between 1:1 technology and student 

achievement was for writing. We also found some relatively weak to moderately 

strong evidence supporting student development of 21
st
 century skills in 1:1 

programs. Overall, the claim that 1:1 technology initiatives improve student 

achievement, especially as measured by standardized state tests such as  

MAP, is specious. 

 

2. How do the results of effectiveness of 1 to 1 technology compare with students of 

similar demographics who are not using 1 to 1 technology? We did not find 

supporting evidence in our meta-analysis to answer this question. 

 

3. What professional development opportunities/activities have been identified 
as the most successful to assist teachers as they begin the 1:1 process? And how 

was the PD implemented? From their comprehensive review of research on 

exemplary professional development programs, Darling‐Hammond, Meyerson, 

LaPointe and Orr (2010) identified the following common components: 

 

 Research‐based content, aligned with professional standards and focused on 

instruction, organizational development, and change management. 

 Curricular coherence linking goals, learning activities, and assessments 

around a set of shared values, beliefs and knowledge about effective 

organizational practice. 

 Field‐based internships that enable the application of leadership knowledge 

and skills under the guidance of an expert practitioner. 

 Problem‐based learning strategies, such as case methods, action research, 

and projects that link theory and practice and support reflection. 

 Cohort structures that enable collaboration, teamwork and mutual support. 

 Mentoring or coaching that supports modeling, questioning, observations of 

practice and feedback. 

 Collaboration between universities and school districts to create coherence 

between training and practice as well as pipelines for recruitment, 

preparation, hiring and induction. 

 

4. Does research really show that engagement and attendance increases while 

discipline decreases in schools with 1:1 programs? How about graduation rates? 

We found that, compared to the findings from our meta-analysis of 1:1 research 

reviews, only the authors of the Project RED survey findings (Greaves, et al., 

2010b) make the claims about all of these positive outcomes together. 
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5. How are concerns for leadership, change, curriculum, and assessment addressed 

in the research on 1:1 technology initiatives? For a summary response to this 

question, see Figure 6 for and its discussion in the text of this report regarding 

these concerns and suggestions about how they are related and how they impact 

student outcomes. 

 

6. What are the main concerns for virtual learning/online learning/blended learning 

in 1:1 initiatives? We did not find any systematic research reviews that provided 

evidence of concerns for virtual or online or blended learning in the context of 

1:1 initiatives, or vice versa. This could be an important arena for future 

research. 

 

Limitations of This Meta-Review 
 

First, all reviews are limited by the quality and relevance of the studies reviewed. This 

meta-review is limited by the quality of the 33 earlier reviews of research. Findings from 

our meta-synthesis were presented with their strength of evidence base as seen through 

the lenses of the original reviews (See Table 7). This strength of evidence classification 

demonstrates limitations of conclusions drawn based on the quality of the original claims 

that the current review synthesizes. We noted topics (e.g., leadership, hardware and 

infrastructure, and costs) where information was sparse or non-existent within the 

systematic reviews, resulting in reliance on non-systematic reviews and individual studies 

to address concerns within these topics. 
 

Second, a meta-review is also limited by the quality of the original studies included in the 

earlier reviews. Flaws in original research, not just in the research reviews, limit the 

quality of the conclusions drawn in this meta-review. More specifically, a significant 

limitation of the current meta-synthesis is that study-level analysis was not conducted on 

the 131 original studies that were previously synthesized in the four focused systematic 

reviews beyond information found in Tables 3, 4, 5, and 6. These tables looked at 

important but essentially non-substantive qualities of the studies, such as identifying 

overlap of these studies across the reviews, year of publication, country in which research 

was conducted, and type of research report. The current meta-synthesis did not include an 

analysis of methods or findings at this study level for the original 131 reports. 
 

Third, while this meta-synthesis aimed to address recency effect, it is still limited by 

them. Every attempt was made to select reviews and studies as recent as possible in 

reporting and analyzing the existing literature; however traditional sources (such as 

journal articles and books) have significant lag in publication time compared to web 

resources and project reports available in local communities. The group of 20 individual 

studies, which includes the most recent research reports (mostly from 2010 and 2011) of 

major state and local 1:1 initiatives, have yet to be thoroughly analyzed as of the April 

17, 2012 presentation to the OERI Advisory Council.  
 

Fourth, none of the data sources used in this meta-synthesis focused on 1:1 devices other 

than laptops. As noted earlier in this report, a wide range of tablets, netbooks, smart 

phones, and small hand-held devices also could be used in 1:1 technology initiatives. 
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Also, among laptops today compared to five or ten years ago, there are major differences 

in computer capability, screen features, usage by students and teachers, wireless and 

internet technology, pricing, and applications available. 1:1 technologies change rapidly, 

and significant changes in devices can occur within a 12-month to 18-month time period, 

which strongly suggests that recency of studies will continue to be a pervasive concern 

for research and practical implications involving 1:1 technologies. 
 

Fifth, there are limits to the coding scheme utilized. Inter-rater reliabilities were formally 

checked on the coding of the most objectively coded material (for example information in 

Tables 3-6). These checks showed high consistency on the initial attempt and perfect 

consistency upon the second attempt. Likewise, on less “objective” items of the coding 

process (e.g., extracting specific findings for implementation reported descriptively or 

from a qualitative design), agreement appeared high, but statistics were not computed. 

Similar to the second attempt on more “objective” coded elements, agreement between 

independent coders of qualitative and narrative data was very high when they met 

together and discussed their codings until consensus was reached or differences in 

interpretation were accepted. As would be expected, these “subjectively” described or 

measured elements and their coding were concentrated more highly in the group of 24 

non-systematic reviews. These non-systematic reviews were drawn on more heavily to 

locate findings and draw implications that address questions about student outcomes 

other than achievement, professional development, implementation, costs, and funding. 

 

Future Research 
 

Based on findings from the meta-synthesis and the gaps we identified in describing 1:1 

technology outcomes, implementation and funding, the authors assert that the research 

framework and agenda offered by Zucker (2004) remains a useful guide for future 

research. Consistent with our results, Zucker (2004, p. 372) observed: 
 

. . . reviews of research on 1:1 computing typically provide relatively “soft” evidence for their 

conclusions. Research has not yet provided policymakers with enough hard evidence of the 

benefits and costs of 1:1 computing to help them determine if the initiatives are worth what 

they cost, nor has research established the mix of factors that make 1:1 computing more or 

less effective. 
 

To advance knowledge about 1:1 initiatives, Zucker (2004) proposed a “system level” 

(school, district, or state) research framework in contrast to a classroom focus that also 

could guide inquiry. At the system level, the framework includes three factors: critical 

features of 1:1 initiatives; interactions and intermediate outcomes; and ultimate 

outcomes. The theory embedded within Zucker’s research framework posits that (A) 

critical features of 1:1 technology initiatives impact (B) interactions and intermediate 

outcomes, which in turn impact (C) ultimate outcomes. 
 

From the current meta-synthesis findings on research in 1:1 initiatives, the authors think 

it is reasonable to extend the Zucker (2004) research framework (shown in regular font) 

in four significant ways as shown in Figure 7: (1) identifying additional key variables 

within each factor (shown in italics); (2) signifying interactions between factors (shown 

as two-way arrows); (3) adding student characteristics as a potent moderating variable; 

and (4) adding student engagement as a critical mediating variable for ultimate outcomes. 
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Figure 6. Proposed OERI Framework for Research on 1:1 Technology Initiatives in K-12 

Education (adapted from Zucker, 2004) 
 

Critical features of 1:1 initiatives 

 Technology used—number and features of 1:1 devices 

 Setting—demographic, political, and social characteristics of school, school district, state 

 Implementation plans, including professional development strategies and practices 

 Goals, objectives and vision 

 Process for goal setting, developing a shared vision of effective education using 1:1 

technologies, and linking the initiative to desired learning outcomes 

 

 

Interactions and intermediate outcomes 

 Teaching and instruction—how teachers make use of 1:1 technology as related to curriculum 

and learning activities 

 Curriculum goals, objectives, and structural requirements by grade level and/or development 

stage 

 Assessment practices, both formative and summative, for improvement of learning and 

instruction 

 Leadership—roles, actions, and change strategies of administrators and other school leaders 

 School culture and organization 

 Infrastructure and support—physical and human resources such as maintaining devices and 

networks and technical assistance, including cooperative assistance among students, teachers, 

and administrators  

 District and state policies 

 School-community relations (including parent involvement, student roles beyond the school, 

and partnerships with community agencies/groups and business organizations) 

 Costs and funding 

 Research and evaluation 
 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

Ultimate outcomes 

 Students and their learning—changes in test scores, acquisition of 21
st
 century skills, 

increased student motivation, increased attendance, development of career skills, improved 

high school graduation rates, improved postsecondary attendance and performance 

 Economic competitiveness (Note: this outcome has not been fully defined)  

 Narrowing the digital divide—increasing equity of access to information and computing 

  

Student Characteristics 

 Age 

 Sex 

 Race/Ethnicity 

 Ableness (abilities & disabililities) 

 Family income 

 Prior learning 

 Attitudes, values & expectations 

 Other student characteristics 

Student Engagement 

 Type and focus 

 Quantity 

 Quality 

 Duration 

 Other aspects of student engagement 
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The following “model” for future research, and its hypotheses, is suggested by the 

proposed OERI research framework for 1:1 technology initiatives: 

 

 Student outcomes are most directly impacted by the interaction of student 

characteristics and student quality of learning effort—which in turn are most 

directed impacted by  

 the interaction of technology usage with curriculum, instruction and assessment—

which in turn are most directly impacted by 

 the interaction of professional development, school culture and leadership, 

infrastructure and support for 1:1 technology use, school-parent-community-

business relations and partnerships, district and state policies, funding, research 

and evaluation—which in turn are most directly impacted by 

 the interaction of the goals and objectives of the 1:1 technology initiative, the 

process for setting those goals and developing a shared vision, the quality of plans 

for implementing and managing the 1:1 technology initiative, the characteristics 

of the setting (school, district, local community, and state), and the number and 

features of 1:1 devices in use. 

 

This revised research framework is more complex than the one proposed by Zucker 

(2004) with its added variables and multiple interactions, and more closely reflects the 

range of challenges for successful 1:1 technology initiatives in K-12 education. Equally 

important, it helps to construct a research agenda that can better inform both practitioners 

and researchers for enhancing student learning with 1:1 technologies. 

 

We are proposing that the framework illustrated in Figure 7 serve as an organizing 

scheme for OERI research on 1:1 technologies. With this purpose in mind, the research 

framework can serve as a tool both for inventorying what we know and do not know with 

regard to 1:1 technology and for identifying high priority questions for OERI research. 

Rather than illustrate the kinds of research questions that can be generated with this 

framework, because Zucker (2004) already does that effectively, attention in the 

remainder of this section is given to key considerations for OERI research priorities 

moving forward with district planning and implementation of 1:1 programs. 

 

Student outcomes. The most common measures of student outcomes currently used by 

OERI districts are Missouri Assessment Program (MAP) tests in content areas. With the 

possible exception of disadvantaged students, neither consistent nor strong evidence 

exists that 1:1 programs improve student achievement as measured by standardized state 

tests. This may change as new tests are developed for Common Core curriculum goals 

and objectives, if those tests are significantly different than the ones currently used. 

However, 1:1 technology initiatives are more broadly aimed at student learning that 

include but go beyond achievement testing. For example, 1:1 initiatives likely improve 

21
st
 century skills such as ability to work independently, be critical in consuming 

information, completing larger or more complex projects, and working collaboratively 

and expansively with peers and the home and surrounding communities. Likewise, they 

seem to be beneficial for writing achievement. The development of career skills could be 

another focus for student outcomes. While some districts currently may be using 
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measures for some of these skills, it is highly probable that new measures will need to be 

developed across OERI districts for assessing 21
st
 century skills and possibly career skills 

development. The cooperative development and use of such measures could be a high 

priority research activity for OERI. Also, collaborative research across OERI districts in 

the follow-up of graduates beyond high school and into postsecondary education and 

other venues also would be possible, especially with state longitudinal databases. 
 

Professional development and implementation. Much is hidden within the 

implementation arena and its associated research questions. On the one hand, 

professional development is essential for the success of 1:1 technology initiatives because 

1:1 programs point toward a significant shift from teacher-centered instruction (i.e., the 

teacher is the content expert, and the teacher’s role is to convey the information and skills 

that students’ need to master) to learner-centered instruction (i.e., the teacher is an 

instructional manager, coach, and designer of effective learning environments that 

include, but are not limited to, differentiated instruction, formative assessment, and 

engaging learners through inquiry and project methods). This shift requires a different 

outlook and set of skills than teachers have traditionally performed or been prepared for. 

On the other hand, relying on scheduled days for professional development is a limited 

conception for the transformative role of teachers in 1:1 programs. Professional learning 

communities and other approaches for ongoing collaborative professional development 

with colleagues would seem to be more suitable for 1:1 programs that are sensitive to the 

critical role played by teachers and the fact that teachers vary in their beliefs, values, and 

skills for implementing 1:1 programs. Successful implementation of 1:1 initiatives will 

depend on the several factors shown in Figure 7 as “critical features of 1:1 initiatives” 

and “interactions and intermediate outcomes.” No single enabling factor is more 

important than teacher commitment and teacher skills related to technology as well as to 

instructional design and assessment. 
 

Funding and costing. Along with student outcomes assessment, an understanding of the 

costs of 1:1 programs and how they will be funded is essential for successful 

implementation and sustainability. Based on sketchy evidence available in our meta-

synthesis, 1:1 technology programs appear expensive, but perhaps not drastically more 

expensive than investments in other educational technologies. In fact, with 1:1 initiatives, 

there might be savings in some areas of current expenditures that could be allocated to 

the 1:1 program. There is meager national data to compare costs of 1:1 initiatives with 

similar programs or with non-1:1 programs. A high priority research objective for OERI 

could be the development or acquisition of a valid instrument for collecting and 

analyzing the full costs of 1:1 programs in member districts. For example, this objective 

can be aided by the Total Cost of Ownership (TCO) calculator available from the 

Consortium for School Networking (http://www.cosn.org/). This step, along with 

exploring a range of 1:1 funding options, is necessary to be in a position to answer 

perhaps the most important overall question likely to be raised in each OERI district: 

What is the cost-benefit of the 1:1 technology initiative, and are the returns on investment 

greater than other alternatives? As a side note, our meta-synthesis did not uncover any 

1:1 research reviews or individual studies that included BYOD (Bring Your Own Device) 

programs, which could be another facet of research if any of the OERI members pursue 

that option.  

http://www.cosn.org/
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Conclusions 
 

This review attempted to compile and analyze information from systematic and non-

systematic reviews to address OERI-generated questions regarding student outcomes, 

implementation and planning, and cost considerations in 1:1 technology initiatives. It is 

clear that 1:1 technology typically increases students’ use of computers and literacy in 

using computers, has small but significant effects on writing outcomes, probably has 

positive effects on 21
st
 century skills like collaboration, self-direction, and utilization of a 

range of learning resources, and has mixed or negligible effects in other areas of 

achievement like math, science, reading or social studies. Likewise, it is probable that 

implementation is most effective when 1:1 educational technology initiatives include 

provision of thorough, staged professional development, infrastructure and technical 

support, and district-school-teacher leadership and collaboration for student-centered 

teaching methods and applications. Key funding issues include securing sufficient 

financial resources, usually from multiple sources, for the initial acquisition, 

sustainability and upgrading of 1:1 resources. 

 

Findings and implications from our review also stress the need for ongoing research and 

evaluation of 1:1 initiatives, including cost-benefit analyses returns on investment (ROI) 

in relation to non-1:1practices and other educational innovations. Drawing on and 

adapting the work of Zucker (2004), the authors provide a research framework and 

suggest priorities for future research to address questions left unanswered by this meta-

synthesis.  

 

OERI districts are in a unique position to become a national leader in research and 

empirically-based best practices for 1:1 technology initiatives. Each member district is a 

worthy case study linked to other OERI districts through a common goal:  to enhance 

student learning by transforming teaching and learning environments through 1:1 

technologies. While many features of 1:1 programs will vary by district, the common 

purpose that unites OERI districts and member commitments to learning with and from 

one another positions OERI well for the future. 
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