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Technology Use and Its Relevance to Academic Achievement 

Does the use of technology positively relate to academic achievement? 

A review of the literature identified 66 articles on this topic.  Twenty-three articles were 
studied for this report.  Depending upon the focus of the article, a positive relationship was found 
in most cases while no relationship was found in a small number of cases reviewed.  In 
reviewing all papers, articles, and studies, a number of other factors were identified as important 
considerations. 

 
Positive Relationships Found 

There are numerous studies that have been conducted that show a positive relationship 
between the use of technology and academic achievement.  For example, in an Illinois blue 
collar rural community, math achievement levels improved (computation and problem solving 
skills) as well as student interest among elementary and secondary students (Blume, 2001).  
Using a computer assisted instruction (CAI) program called FUNdamentally MATH led to 
higher math achievement for students in two elementary and one middle school in a large urban 
North Carolina school district (Brown, 2000).  In another study (Judson & Sawada, 2000) 
involving eighth grade students, math achievement increased through the integration of math and 
science using inquiry-based data-generation technology (graphing calculators and probes).   

Reading achievement levels increased for struggling sixth and ninth grade students as a 
result of the Orange County Literacy Project in Orange County, Florida which utilized the 
Peabody Learning Lab and Scholastic, Inc.’s “Read 180” (Daley, 1999).  Reading fluency and 
comprehension skills were addressed and as much as two grade levels each year were gained by 
the students.  In another study by Idding, Ortmann, Pride, & Pride (1999), reading 
comprehension and vocabulary development achievement levels showed improvement through 
coupling technology with multiple instructional strategies.  In Texas, higher classroom 
technology integration was found to positively associate with Iowa Test of Basic Skills scores in 
vocabulary, reading and writing for elementary students (Christensen, Griffin, & Knezek, 2001).   

For kindergarten children, daily structured computer activities made a difference on the 
concept age for children in one classroom compared to free exploration and play activities on the 
computer in a traditional classroom (Grubb, 2000). 

Studies and other reports exist that show a positive relationship between academic 
achievement in multiple content areas when technology has been incorporated into the 
curriculum.  For example, Conyers, Kappel, and Rooney (1999) found that reading and writing 
achievement showed a consistent upturn by using technology strategies.  Writing scores 
increased due to keyboard composition activities and the spellchecking, cutting, and pasting tools 
that are a part of the software.  Reading test scores improved due to technology-assisted 
diagnosis and instruction provided to students.  Science and math levels improved with the use of 
a video-disc curriculum (“Windows on Science and Math”).   

Kosakowski (1998) cites several studies where benefits of academic achievement were 
related to technology implementation.  For example, in a 1994 meta analysis, Kulik (as cited in 
Kosakowski, 1998, p. 6) found the use of technology in the drill and practice of basic skills to be 
highly effective, and the ten-year project of Apple Classrooms of Tomorrow, reported by Dwyer 
(as cited in Kosakowski, 1998, p. 6), where gains were made in advanced skills of students.   
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A study by Paul, VanderZee, Rue & Swanson (1996) investigated the effects of the 
Accelerated Reader (AR) technology-based literacy program on attendance and standardized test 
scores at elementary, middle, and high schools. A comparative analysis of data revealed 
statistically significant evidence that, on virtually every subject test (including reading, writing, 
math, science, and social studies), the majority of schools that owned AR performed better than 
socio-economically comparable non-AR schools.  Gains in academic performance increased with 
the length of time schools owned AR.  Findings suggested that AR has a positive effect on 
student academic performance, especially for socio-economically disadvantaged children in 
urban areas.   

The Illinois State Board of Education partnered with two outside groups, the National 
Computational Science Alliance (NCSA) and the North Central Regional Technology in 
Education Center (NCRTEC), to provide staff development, along with technological software, 
hardware, and support, to improve sixth grade student performance in the areas of mathematics, 
science, and reading (Rudy, 1999). The study involved schools with students of low 
socioeconomic status, high transfer rates, and large percentages special education. An evaluation 
of the project found confirming evidence that showed students achieved high academic 
standards. 

A school district in Texas has nearly eliminated its achievement gap between advantaged 
and disadvantaged students (Duttweiler & Madden, 2001) attributable partly to its integration of 
technology into the schools.   

A paper presented by Tuckman (2001) discussed how a technology-based course on 
study skills yielded significant differences in student grade point averages (GPA) for those 
taking the course compared to students not taking the course, especially among African 
Americans. 

 Fouts (2000) found in a review of several studies that achievement increased when 
computer use was combined with traditional instruction.   

In the Technology and Education Standards Issue Brief (1996), studies on the use of 
technology for classroom instruction point to a range of benefits, including increases in student 
achievement levels.  

Wenglinsky (1998) conducted a national study suggested by Education Week and 
inspired by concerns of Technology Counts regarding the relationship between academic 
achievement and the use of educational technology.  Data were drawn from the 1996 National 
Assessment of Educational Progress (NAEP) in mathematics, consisting of national samples of 
6,227 fourth graders and 7,146 eighth graders.  The size of the relationship between the various 
positive uses of technology and academic achievement was substantial for eighth graders.   

In 1998, Software Publishers Association (1998) reported on 219 research reviews and 
reports on original research projects.  The report concluded that a measurable gain in student 
achievement could be achieved when technology is used as a learning tool. 

In a meta analysis of over 700 empirical research studies, Schacter (1999) reported 
positive gains were observed in academic achievement with students who had access to: 

“ (a) computer assisted instruction, or 
(b) integrated learning systems technology, or 
(c) simulations and software that teaches higher order thinking, or 
(d) collaborative networked technologies, or  
(e) design and programming technologies,…” (Schacter, p. 9) 
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No Relationship Found 
No relationship between technology use and academic achievement was found in a small 

number of studies.  The Wenglinsky (1998) findings were negligible for fourth graders.  In a 
study by Kozlowski (2000), an Illinois district found that there was no guarantee that student 
achievement would improve based on the use of educational technology.  Other factors were also 
relevant, such as changing the classroom/school ambience, working within an environment that 
was high-tech, and effective use of technology through applying appropriate tools. 

In almost all reports, no decrease in academic achievement occurred due to technology 
use.  However, in one scenario, written tests administered on paper yielded lower scores for 
students accustomed to working with computers (Russell & Haney, 2000).  However, writing 
achievement showed a positive relationship to high classroom use of computers if writing was 
also tested using computers.  

   
Important Factors to Consider 

Educational technology’s impact on academic achievement should not be measured 
alone, but with a group of other important factors.  Its impact is influenced by software design, 
the subject area, the specific student population, how the students are grouped, the educator's role 
and professional training, and the level of student access to the technology (Software Publishers 
Association, 1998).   Dede (1998) states that new pedagogical models need to be mastered before 
improvements in student outcomes can be observed that are directly related to specific 
technology implementations.  It must also be noted that knowledge and skills achieved through 
technology are more sophisticated and complex than multiple choice items on current 
standardized tests (pp. 210-211).  Manzo (2001) presents the caveat that technology use can 
increase the achievement gap if care is not taken to include other factors that can influence the 
achievement of struggling students.  Curriculum alignment, well-designed software, and 
innovative instruction are imperative, she asserts.  In reviewing several studies, Fouts (2000) 
found that achievement increased not only by incorporating technology, but by also addressing 
instructional design, software design, and technology capabilities.  The Wenglinsky (1998) study 
finds that the greatest inequities in computer use are not in how often they are used, but in the 
ways in which they are used.  In essence, the study concluded that technology could matter, but 
that this depended on how it was used. Taken together, findings indicate that computers are 
neither a cure-all for problems facing the schools nor mere fads without impact on student 
learning. When used properly, computers may serve as important tools for improving student 
proficiency and the overall learning environment of the school.   

The Technology and Education Standards Issue Brief (1996), proclaims that technology 
enables teachers to enrich student learning experiences by bringing the outside world into their 
classrooms and obtaining instructional resources that go beyond what a single school or district 
can provide.  Also, parent involvement in their children's education can increase through using 
voice mail, electronic mail, and video. Additionally, technology can provide educational equity 
by providing access for all schools to information and high-quality learning experiences. By 
facilitating communication, providing greater access to information, and saving time, 
administrative uses of technology can support school improvement and in some cases cut costs.  
Using technology wisely can increase student metacognitive skills, the application of skills, and 
inquiry learning (Sherry, Billig, Jesse, & Watson-Acosta, 2001).  Terrell & Rendulic (1996) 
point to increased student motivation through technology implementation in the classroom.  
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Conyers, et al, (1999) has noted how student use of technology can improve student attitudes and 
attendance.   

To be effective, Kosakowski (1998) claims, technology cannot exist in a vacuum, but 
must become part of the whole educational environment and instructional process.  Schacter 
(1999) stresses the importance of clear learning objectives and concentration of technology 
focus.  To provide software developers and publishers with research based information to assist 
in educational software improvements, Software Publishers Association (1998) findings pointed 
to the importance of incorporating research-based instructional design into software.  Certain 
design elements were observed to be crucial regarding the impact on achievement, self-concept 
and attitudes, and learning environment interactions for all students.  These design elements 
include (1) offering students some control, (2) programs with feedback, (3) embedded cognitive 
strategies (e.g. paraphrasing, repetition of content, cognitive mapping), (4) embedded conceptual 
change strategies (e.g. sequences of instruction for increased understanding and knowledge), (5) 
animation and video, (6) content-related graphics, and others.  Educational technology has 
positive effects on student achievement, attitudes and motivation toward learning, and self-
concept.  Introducing technology wisely into the learning environment makes learning more 
student-centered, encourages cooperative learning, and stimulates increased teacher/student 
interaction as academic achievement is addressed and impacted. 

 
 



Technology Use and Its Relevance to Academic Achievement 

6 
 

 

References 
 
 

Alfaro, Robert  (1999, March). The Technology-Reading Connection. Educational Leadership, 
56, 48-50. 

Allison, Bill ((1999). Facilitating Student Achievement in Writing through the Deft Employment 
of Computer Technology. Unpublished master's thesis, Saint Xavier University. 

Alspaugh, John W. (1999). The Relationship between the Number of Students per Computer and 
Educational Outcomes. Journal of Educational Computing Research, 21, 141-50  

Anonymous. (2002, May).  George Middle School increases student achievement with 
comprehensive learning system. T.H.E. Journal. 

Attewell, Paul; Battle, Juan (1999) Home Computers and School Performance. Information 
Society, 15, 1-10. 

Bain, A., & Ross, K. (1999). School reengineering and SAT-1 performance: A case study. 
International Journal of Education Reform, 9, 148-153. 

Becker, Henry Jay (2000, September-October). Pedagogical Motivations for Student Computer 
Use That Lead to Student Engagement. Educational Technology, 40 , 5-17. 

Beets, S. Douglas; Lobingier, Patricia G. (2001, March-April). Pedagogical Techniques: Student 
Performance and Preferences. Journal of Education for Business, 76, 231-35. 

Belanger, Yvonne (1999).  Laptop Computers in the K-12 Classroom. Office of Educational 
Research and Improvement, Washington, DC.  

Blume, J.; Garcia, K.; Mullinax, K.; & Vogel, K. (2001). Integrating Math and Science with 
Technology. Unpublished master’s thesis, Saint Xavier University.  

Breithaupt, David L. (2000).  Educational Technology Plans: Keys for Successful 
Implementation and Accountability.  

Brown, Frank (2000).  Computer Assisted Instruction in Mathematics Can Improve Students' 
Test Scores: A Study.  

Brush, Thomas A.; Armstrong, John; Barbrow, Dan; & Ulintz, Lois (1999). Design and Delivery 
of Integrated Learning Systems: Their Impact on Student Achievement and Attitudes. 
Journal of Educational Computing Research, 21, 475-86. 

CEO Forum on Education and Technology (2001). The CEO Forum School Technology and 
Readiness Report: Key Building Blocks for Student Achievement in the 21st Century. 

Christensen, R.; Griffin, D.; & Knezek, G. (2001, March 1-4).  Measures of Teacher Stages of 
Tech Integration and Their Correlates with Student Achievement. Paper presented at the 
Annual Meeting of the American Association of Colleges for Teacher Education, Dallas, 
TX. 



Technology Use and Its Relevance to Academic Achievement 

7 
 

 

Christmann, E.; & Badgett, J. (1999).  A Comparative Analysis of the Effects of Computer-
Assisted Instruction on Student Achievement in Differing Science and Demographical 
Areas. Journal of Computers in Mathematics and Science Teaching, 18, 135-43. 

Clariana, Roy B. (1996). Differential Achievement Gains for Mathematics Computation, 
Concepts, and Applications with an Integrated Learning System. Journal of Computers in 
Mathematics and Science Teaching, 15,  203-15. 

Conyers, J.G., Kappel, T., & Rooney, J. (1999, February). How technology can transform a 
school. Educational Leadership, 56, Association for Supervision and Curriculum 
Development, Alexandria, VA. 

Daley, Patrick (1999, May-June). Turning the Tide. Instructor, 108, 23-26. 

Dede, Chris (1998). Learning with Technology. Association for Supervision and Curriculum 
Development,  Alexandria, VA. 

Deubel, Patricia (2001). The Effectiveness of Mathematics Software for Ohio Proficiency Test 
Preparation. Journal of Research on Technology in Education, 33. 

Duttweiler, P.C.; & Madden, M. (2001) . The District That Does What's Best for Kids: Special 
Report on Standards, Assessment, Accountability, and Interventions. National Dropout 
Prevention Center, Clemson, SC.  

Editorial Projects in Education (2001, May 10). Technology Counts 2001: The New Divides. 
Looking beneath the Numbers To Reveal Digital Inequities. Education Week, 20. 

Fenster, Mark J. (1998) Evaluating the Impact of Science, Math and Technology Initiatives on 
Student Achievement: The Case of the New Jersey Statewide Systemic Initiative.  

Fouts, Jeffrey T. (2000, February). Research on Computers and Education: Past, Present and 
Future. Paper prepared for Bill and Melinda Gates Foundation, Seattle, WA. 

Fouts, Jeffrey T. (1999). School Restructuring and Student Achievement in Washington State: 
Research Findings on the Effects of House Bill 1209 and School Restructuring on 
Western Washington Schools.  

Greenlee-Moore, Marilyn E.; & Smith, Lawrence L. (1996, January-March) Interactive 
Computer Software: The Effects on Young Children's Reading Achievement. Reading 
Psychology, 17, 43-64. 

Grubb, Patricia W. (2000). A Comparison of Concept Age Gains of Kindergarten Children in 
Traditional and Twenty-First Century Classrooms. Unpublished master's thesis, Johnson 
Bible College. 

Hedges,L.V.; Konstantopoulos,S.; & Thoreson,A. (2000) Computer Use & Its Relations to 
Academic Achievement in Math, Reading, & Writing. NAEP Validity Studies. American 
Institutes for Research in the Behavioral Sciences, Palo Alto,CA and National Center for 
Education Statistics, Washington, DC. 

 



Technology Use and Its Relevance to Academic Achievement 

8 
 

 

Heistad, David J.; & Reynolds, Maynard C. (1995, August).  20/20 Analysis: A Citywide 
Computer-Based Application. Education and Urban Society, 27 396-410. 

Iddings, S.M.; Ortmann, T.L.; Pride, B.; & Pride, H.L. (1999)  Improving Reading 
Comprehension & Vocabulary  Development through Multiple Instructional Strategies 
and Technology. Unpublished master's thesis, St Xavier University.  

Joiner, Lottie. (2001, June).  Providing Options; New Software Helps Special Education Students 
Bypass Gaps in Learning. American School Board Journal, 188, 22-23,27. 

Judson, Eugene, & Sawada, Daiyo (2000, December).  Examining the Effects of a Reformed 
Junior High School Science Class on Students' Math Achievement. School Science and 
Mathematics, 100, 419-25. 

Kallick, Bena, Ed.; & Wilson, James M. III (2001).  Educational Information Technology for 
Schools: Creating Practical Knowledge To Improve Student Performance. The Jossey-
Bass Education Series.  

Kariuki, P.; & Paulson, R. (2001, November 14-16). The Effects of Computer Animated 
Dissection vs Preserved Animal Dissection on Student Achievement in a HS Biology 
Class. Paper presented at the Annual Meeting of Mid-South Educational Research 
Association, Little Rock, AR. 

Kosakowski, John. (2000). The Benefits of Information Technology. Educational Media and 
Technology Yearbook, 25, 53-56. 

Kozlowski, Steven C. (2000, April).  Better Learning with Technology? School Administrator, 
56, 24-26,28,30. 

Krajcik, Joseph; Marx, Ron; Blumenfeld, Phyllis; Soloway, Elliot; & Fishman, Barry. Inquiry 
Based Science Supported by Technology: Achievement among Urban Middle School 
Students.  

Larson, Thomas Donald A (2001).  Comparison of Fifth Grade Children Receiving Both a 
Traditional and a Technology Based Means of Instruction in Social Studies.  Unpublished 
master’s thesis, Johnson Bible College.  

Lewis, Ann (1999, September).  Integrated Learning Systems and Pupils with Low Attainments 
in Reading. British Journal of Special Education, 26 153-57.  

Mann, D.; & Shakeshaft, C. (1997).. The Impact of Technology in the Schools of the Mohawk 
Regional Information Center Area. Technology Impact Study, Mohawk Regional 
Information Center, Verona, NY. 

Mann, D.; Shakeshaft, C.; Becker, J.; & Kottkamp, R. (1999). West Virginia Story: Achievement 
Gains from a Statewide Comprehensive Instructional Tech Program. Milken Family 
Foundation, Beverly Hills, CA. 

Middleton, B.M., & Murray, R.K. (1999). The impact of instructional technology on student 
academic achievement in reading and mathematics.  International Journal of Instructional 



Technology Use and Its Relevance to Academic Achievement 

9 
 

 

Media, 26, 109. 

Oppenheimer, Todd. (1997, July). The Computer Delusion. Atlantic Monthly, 280, 45-48,50-
56,61-62.  

Paul, Terrance; VanderZee, Darrel; Rue, Tom; & Swanson, Scott (1996). Impact of the 
Accelerated Reader Technology-Based Literacy Program on Overall Academic 
Achievement and School Attendance. Madison, WI:  Institute for Academic Excellence, 
Inc..  

Penuel, Bill; Yarnall, Louise; & Simkins, Michael (2000, September-October).  Do Technology 
Investments Pay Off? The Evidence Is In! Leadership, 30, 18-19. 

Rudy, D.W. (1999).  Extend the Learning: Achieving High Academic Standards (AHAs) Project. 
Annual Report of Findings. Funded by an Illinois State Board of Education Technology 
Literacy Challenge grant. 

Russell, Michael; & Haney, Walt. (2000).  Bridging the Gap between Testing and Technology in 
Schools. Education Policy Analysis Archives, 8.. 

Schacter, John Milken (1999).  The Impact of Education Technology on Student Achievement: 
What the Most Current Research Has To Say. Exchange on Education Technology, Santa 
Monica, CA. 

Schacter, John; & Fagnano, Cheryl (1999). Does Computer Technology Improve Student 
Learning and Achievement? How, When, and under What Conditions? Journal of 
Educational Computing Research, 20, 329-43. 

Senn, Gary J.; & Horton, Phillip B. (1996) The Effects of Hypermapping and Embedded 
Prompts on Biology Achievement and Completion Rate of Hypermedia Courseware. 
Journal of Computers in Mathematics and Science Teaching, 15, 35-47. 

Sherry, Lorraine; Billig, Shelley; Jesse, Daniel; & Watson-Acosta, Deborah (2001, February).  
Assessing the Impact of Instructional Technology on Student Achievement. T.H.E. 
Journal, 28, 40-43 

Sivin-Kachala, Jay; Bialo, Ellen R.; & Langford, Jonathan (1997). The Effectiveness of 
Technology in Schools, '90-'97. Report. Washington, DC: Software Publishers 
Association.  

Snowman, Jack (1995, Winter).  Computer-Based Education: More Hype than Help? Mid-
Western Educational Researcher, 8, 32-35. 

Software Publishers Association (1998, May-June). Report on the Effectiveness of Technology 
in Schools, 1990-97: Executive Summary. Technology Connection, 5, 25-27. 

Technology and Education Standards (1996, March 4).  Issue Brief, National Governors' 
Association, Washington, D.C.  

Terrell, S.; & Rendulic, P. (1996, Spring). Using Computer-Managed Instructional Software to 
Increase Motivation and Achievement in Elementary School Children. Journal of 



Technology Use and Its Relevance to Academic Achievement 

10 
 

 

Research on Computing in Education, 26, 403-14. 

The Jossey-Bass Reader on Technology and Learning (2000). The Jossey-Bass Education Series.  

Tiene, Drew; & Luft, Pamela (2001, July-August).  Teaching in a Technology-Rich Classroom. 
Educational Technology, 41, 23-31. 

Tuckman, Bruce W. (2001, April 10-14).  The Strategies-for-Achievement Approach (stACH) 
for Teaching "Study Skills." 2001. Paper presented at the Annual Meeting of the 
American Research Association, Seattle, WA. 

Vanneman, Alan (1997, April). New Software Makes NAEP Data User Friendly.. Focus on 
NAEP, 2, National Center for Education Statistics (ED), Washington, DC.  

Wenglinsky, Harold (1998).  Does It Compute? The Relationship between Educational 
Technology and Student Achievement in Mathematics. 

Wilson, Ted (1999, Fall).  Unequal Computer Access & the Achievement Gap. Equity Coalition, 
5, 26-30.  

Woodrow, Janice E. J.; Mayer-Smith, Jolie A.; & Pedretti, Erminia G. (2000). Assessing 
Technology Enhanced Instruction: A Case Study in Secondary Science. Journal of 
Educational Computing Research, 23, 15-39. 

 
 


