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A More Complex Picture:

Laptop Use and Impact 

in the Context of Changing Home and School Access
The third in a series of research studies on 

Microsoft’s Anytime Anywhere Learning Program
Executive Summary

Rockman et al is an independent research organization in San Francisco that for the past three years has been conducting an evaluation of Microsoft’s Anytime, Anywhere Learning Program.  Each student in the “Laptop Program” acquired a laptop computer loaded with Microsoft Office software, and their teachers received training on how to integrate technology into the classroom. Research on the first year experiences of the pioneer schools focused on the many challenges and successes of program implementation.  During the second year of the study, Rockman et al focused on the range of the Laptop Program’s impacts on teaching and learning.  During the third year of the Laptop Program, Rockman et al continued to examine impacts on teaching and learning within laptop classrooms, and especially the ways in which laptops might be supporting a more constructivist pedagogy.  Rockman et al was also asked to focus on the possible impact of students’ full-time laptop access on standardized test scores.   

School selection for the third year of the study was based on the availability of these test scores.  Our initial sample of 13 schools at 12 different sites yielded useful and reliable data from eight sites.  More than 450 students and almost 50 teachers participated in one or more elements of the research.  Our research also included a smaller group of matched students and teachers, in which matched Laptop and Non-Laptop groups came either from the same school (internal matches) or from separate schools with similar demographics and resources (external matches).  Our matched sub-sample included over 270 students and 27 teachers.

This report portrays the findings from this group of laptop schools and a smaller group of comparison schools. Rockman et al conducted surveys of teachers and students, collected logs of computer use, gathered prompted writing samples, interviewed school administrators, and analyzed standardized test scores from a variety of state- and nationally-normed assessments. This third year report presents a more complex picture of the impact of a fully implemented school Laptop Program.

Student Use of Technology

Access to technology has increased for all.   When we began our Laptop research three years ago, laptops were often a school’s first substantial exposure to technology, and Non-Laptop students often had no exposure to technology at all.  This is no longer the case.  In fact, our comparison Non-Laptop students often had access to computers that was substantially the same as their Laptop counterparts. At school, 63% of Non-Laptop students reported using a computer in Year 2 of our research; in Year 3, 92% of Non-Laptop students said they had used a computer at school, compared with 99% of our Laptop students.  Access 

outside of school is even more similar between groups. In Year 3, 96% of the Non-Laptop students reported using a computer at some point outside of school; 98% of the Laptop students said the same.  In addition, 89% of Non-Laptop students said they had a computer in the home.  

Computer access 

	
	Laptop
	Non-Laptop

	% reporting computer use in school
	99%
	92%

	% reporting computer use outside school
	98%
	96%

	% with at least one computer at home
	96%
	89%

	Average number of computers at home
	2.3
	1.5


Opportunities for individual access are still greater for Laptop students.  Despite increased access to computers for all, Laptop students still had greater individual access to technology. Non-Laptop teachers reported an average student-to-computer ratio of 9:1 in their classes; Laptop teachers reported a ratio of 1:1.  When we asked students if they had a computer at home that was “just for you,” 60% of the Laptop students said they did, while only 20% of the Non-Laptop students said the same.  While almost all students have some access to computers, Laptop students still have substantially greater individual access.
Laptop students consistently show deeper and more flexible uses of technology than their Non-Laptop matched groups. Despite the increased access to computers Non-Laptop students now enjoy, Laptop students continue to show the more intensive uses of computers that were evident in our earlier years of research.  On a variety of measures, Laptop students consistently show more frequent use of computers for longer periods of time than Non-Laptop students.  In addition, they feel greater confidence in their computer skills on a variety of applications, and they use computers for a wider variety of tasks than do Non-Laptop students.  These more intensive uses of technology for Laptop students are evident both at school and at home; however, home uses for the two groups are more similar than school uses. 

Frequency of school computer use (student report)
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Frequency of home computer use (student report)
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While Internet access for Laptop and Non-Laptop groups is identical at school and similar at home, Laptop students use the Internet more frequently and for longer periods of time.  Both groups of students had almost universal direct classroom access to the Internet, and three-fourths of Laptop and two-thirds of Non-Laptop students reported access to the Internet at home. However, the use made of that access differs substantially.  Even though teachers reported comparable classroom access, on average Laptop teachers used the Internet once a week, while Non-Laptop teachers reported average use of once a month. In fact, Laptop teachers showed the greatest gains in frequency of Internet use than for any other classroom computer application, moving from close to never three years ago to almost once a week in the current year.  In addition, Laptop students used the Internet for longer periods at a time; once they were logged on, Laptop students remained online an average of 40% longer than their Non-Laptop counterparts. 

Internet access at school and home 

	
	Laptop
	Non-Laptop

	Access in school
	91%
	93%

	Access at home
	76%
	65%


Average frequency of student internet use (teacher report)
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(Scale: 1-never; 2- once a month or less; 3-about once a week;

4-a few times a week;5-almost every day)
Laptop students spend more time doing homework on computers than do Non-Laptop students (on average per week).  At two of our three matched sites, Laptop students spent more time completing homework on computers than did Non-Laptop students; at our external site, the differences were quite stark.  Laptop teachers report assigning homework that involves computer use seven times more often than Non-Laptop teachers.  However, Laptop students spend less time per week on homework overall, and, according to teacher logs, homework is assigned less often. While we don’t know why this is, these differences may reflect the productivity of ubiquitous computer access or a tendency toward long term or interdisciplinary projects. 
Both Laptop and Non-Laptop students use computers at home for a wider variety of tasks and subjects than they do at school.  Both groups of students are using their computer resources at home within specific subjects at greater rates than they do at school.  Even when their teachers are not utilizing computers in particular classes, students seem to be transferring and applying their computer skills at home to complete work in these same classes where computers are not used within school.   As we found last year, computer use is most prevalent in language arts and social studies, and least prevalent in math, both in and out of school. However, in almost all cases, a greater number of students use computers for homework in a particular subject than use computers inside school.  In addition, at two of three sites, both Laptop and Non-Laptop students use computers at home for a wider variety of activities than they do at school.

Percentage of students who’ve used computers in specific subjects at least once, 

in school and at home
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Impact on Teaching

Laptop teachers show significant movement toward constructivist teaching practices.  When we asked teachers to reflect on their practices three years ago and currently, only the Laptop teachers showed statistically significant change toward more constructivist teaching practices. These changes included more frequent uses of student-led inquiry and collaborative work, and also included departures from traditional classroom roles and changes in activity structures.  Data from Non-Laptop teachers did not show any significant changes in their practice from three years ago. In a measure of more traditional teaching, Non-Laptop teachers report they employ direct instruction (a traditional practice defined on our questionnaire as the sequence “review, teach, guided practice, individual practice”) almost every day, and that this has not changed at all over the last three years.  In contrast, Laptop teachers have moved from employing direct instruction almost every day to about once a week in the current year.  However, differences in current practices for Laptop and Non-Laptop teachers on most measures were not statistically significant, though directionally Laptop teachers were slightly more constructivist.  The laptop program itself, then, may be acting as a catalyst for change.  

Laptop teachers show significant gains in how often they use computers for specific academic purposes.   Again reflecting on their practice three years ago and currently, Laptop teachers report significant changes in how often they ask students to use computers to conduct research and data analyses, run collaborative and interactive projects, and create documents, graphics and multimedia presentations.  Non-Laptop teachers do not show significant increases in the frequencies of these practices.  

Laptop teachers’ strongest catalysts for change are internal in nature. When we asked teachers to rate various catalysts for their changes in practice, Laptop teachers gave the strongest ratings to catalysts which involve more internal changes and learning, such as changes in their goals for students, in their understanding of how people learn, or staff development opportunities.  In contrast, Laptop teachers gave their lowest ratings to events that were outside their control, such as changes in district policies, textbook resources, or students’ ability levels. Non-Laptop teachers felt they’d been most affected by a variety of factors, both internal and external.  Laptop teachers’ answers seem to reflect a stronger sense of self-efficacy in the classroom, and these feelings may be contributing to their more rapid changes in pedagogy.

For both groups, the large majority of teachers who indicated a change toward more constructivist pedagogy also indicated that computers played a role in that change.  When we asked teachers to reflect on changing practice, we also asked them to indicate whether computers had played a role in particular changes,  such as using more authentic assessment, allowing themselves to be taught by students, encouraging students to choose their own research areas or explore topics independently, or moving away from direct instruction.  In each case, more than four out of five teachers who made a change in such practices indicated that computers played a role in this change; in some cases, one hundred percent indicated a computer role.  Computers themselves, then, may be acting as a catalyst for change for both Laptop and Non-Laptop teachers.  

Impact on Learning

Laptop students performed better on our writing assessment.  We administered a writing assessment to all our matched Laptop and Non-Laptop students, and the resulting essays were scored blind by an independent in-house team of researchers.   In two of three cases, Laptop students' writing rated stronger in all four scored areas:  content, organization, language/voice/style, and mechanics. In the third case, language/voice/style and mechanics were rated higher, while the overall score was lower.  For three years, teachers have reported that they think access to laptops has improved student writing; there seems to be some evidence for this assertion. 

Standardized test score comparisons were inconclusive.  We faced major hurdles in gathering test scores for students: in some cases, schools were unable to give us the scores; in others, especially the high schools, only a handful of students took any particular test, since the tests were not mandatory (the PSAT or the ACT, for example).  In addition, many schools administered a state-specific assessment, and we were therefore unable to compare scores across school sites.  Where we had matched groups, we compared Laptop and Non-Laptop scores.  Where we had only Laptop groups, we ran cohort comparisons, in which current Laptop scores were compared with the scores of the cohort who had moved though the same grade just before the Laptop Program was implemented (i.e., we compared 1999 7th grade scores with 1996 7th grade scores). We then conducted administrator interviews to inquire about other changes over time at these schools.  Because we had such small groups of scores, we were unable to control for student background variables.  Results were inconclusive; in some cases, current Laptop students’ scores were higher, but often the differences were not statistically significant.  Certainly these standardized tests for the most part were not designed to reflect the types of learning that we have found laptops support. Also, in most cases, Laptop students were only in the second year of the Program, and therefore had had their computers less than two full years.  It is not surprising, consequently, that results from standardized tests were inconclusive.  

Comparison groups of Laptop and Non-Laptop students show less clear differences in some areas than last year.  When we first examined comparison groups of Laptop and Non-Laptop students in the 1997-98 school year, differences between the two groups were often stark.  While group differences are still large for many measures, such as computer use and computers skills, in other areas differences have diminished.  Last year we found that Laptop students reported using active learning strategies more often than Non-Laptop students as they read, wrote, or prepared presentations.  Last year, for example, Laptop students more often took notes as they read, outlined their papers, and rewrote passages for reports.  This year results are more mixed. While Laptop students more often highlight a main idea or re-read reports before turning them in, for example, Non-Laptop students more often outline their papers and information they read, look up additional information as they read, and ask questions to make sure they understand what they’ve read, among other items.  However, this is the case only for our two internally matched sites. Our externally matched site still shows the stark differences between Laptop and Non-Laptop students we found in Year 2, and here Laptop students employ almost every active learning strategy more often than their Non-Laptop counterparts.  Laptop and Non-Laptop students within the same school may be growing more similar as time passes, perhaps due to a sharing of resources, pedagogical approaches, or school philosophies. 

Laptop students rate their confidence in computer skills more highly than Non-Laptop students.  Laptop students continue to rate their computer skills for specific applications more highly than Non-Laptop students. Differences between the two groups were statistically significant for word processing, presentation software, Internet use, spreadsheets, databases, and webpage design.  Only differences in email did not reach statistical significance, but directionally they were also in favor of Laptop students.
Student and Teacher Beliefs about Technology

Laptop students' attitudes toward computers are more positive than Non-Laptop students’.  For five statements about the benefits of computers, Laptop students indicated greater levels of agreement, and differences between Laptop and Non-Laptop students were statistically significant.  Laptop students agreed more strongly that computers helped them improve the quality of their schoolwork, made their schoolwork easier to do, made it more fun and/or interesting, and helped them understand their classes better. Laptop students also indicated that they more strongly preferred doing their schoolwork on the computer. In fact, the only statement with which Non-Laptop students indicated a greater level of agreement than Laptop students was “I enjoy playing games on the computer” (the difference was not statistically significant).  Laptop students seem to feel more enthusiastic about the benefits of computer use for their schoolwork.

Both Laptop and Non-Laptop students perceived specific benefits from computer use.  When asked the open-ended question, “How would your schoolwork be different if you didn’t use computers?”, both groups of students perceived benefits from computer use.  These included greater productivity in their schoolwork (primarily in writing and research), the ability to create more professional products, an increase in creative opportunities, and increases in the skill set they feel they’ll need in future employment.  

While both groups are enthusiastic, Laptop teachers rate computers' effects on students more positively than Non-Laptop teachers. Most teachers see the benefits of using technology for teaching and learning and, while Laptop teachers are a bit more enthusiastic about those benefits, Non-Laptop teachers are also very positive.  Among the places where the differences between the two groups are most pronounced, however,  are in the areas where we have seen consistent advantages in  Laptop classes—in  increased student research, in role shifts in the classroom, in collaboration, and in the fluency students have for using technology for a variety of purposes.   

Teachers’ ratings of effects of technology access on students:
	
	Laptop
	Non-Laptop

	Fluency in using technology for a variety of educational purposes
	4.7
	4.2

	Amount of research students do
	4.6
	3.9

	Number of roles students assume in learning

	4.3
	3.9

	Amount of time students spend working with class or schoolmates
	4.2
	3.6


            (ratings are based on a 5 point scale, where 1 is “very negative” and 5 is “very positive”.)

All the teachers we surveyed are enthusiastic about the use of technology in the classroom.  For the third year, we asked teachers to rate their enthusiasm for technology and for laptops on a 7 point scale.  Both Laptop and Non-Laptop teachers are consistently enthusiastic about the benefits of technology in the classroom, rating themselves at 5.5 and 5.4 respectively.  However, Laptop teachers feel computers are more essential to their teaching practices; while Non-laptop teachers rated the importance of computers at 3.6, below the neutral point on the scale, Laptop teachers averaged 4.6, a full scale point higher.  
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