O

ERIC

Aruitoxt provided by Eic:

DOCUMENT RESUME

ED 478 615 IR 021 992

AUTHOR Ravitz, Jason; Mergendoller, John

TITLE Teaching with Technology: A Statewide Professional
Development Program. Evaluation Report.

INSTITUTION Beryl Buck Inst. for Education, Novato, CA.

SPONS AGENCY ~ J.A. and Kathryn Albertson Foundation, Inc., Boise, ID.

PUB DATE 2002-10-11

NOTE 30p.

AVAILABLE FROM Buck Institute for Education, 18 Commercial Blvd., Novato, CA
94949. Tel: 415-883-0122; Fax: 415-883-0260; e-mail:
info@bie.org; Web site: http://www.bie.org/.

PUB TYPE Numerical/Quantitative Data (110) -- Reports - Evaluative
(142) -- Tests/Questionnaires (160)

EDRS PRICE EDRS Price MF01/PC02 Plus Postage.

DESCRIPTORS Computer Literacy; *Constructivism (Learning); *Educational

Technology; Elementary Secondary Education; Faculty
Development; Questionnaires; *Teacher Attitudes; Teacher
Surveys; *Teacher Workshops; *Technology Uses in Education;
Training

IDENTIFIERS Idaho

ABSTRACT

Teaching with Technology (TWT) is a multi-year development
program for Idaho teachers, funded and developed by the J.A. and Kathryn
Alberston Foundation. TWT is a complement to the Opportunity 1 initiative
that made educational technology available to Idaho schools. TWT provides
intensive summer training workshops and offers support to teachers during the
school year. TWT seeks to: increase teachers' knowledge and skills for
working with new technology; and increase teachers' constructivist beliefs
about teaching and learning. This report describes TWT's impact on teachers
over the course of one academic year. Teachers' responses to a survey
administered at three different times (i.e., prior to TWT summer workshops,
immediately after the workshops, and ten months after the workshops) were
examined. It was concluded that TWT had an impact on a large proportion of
participating teachers--teachers reported substantial changes in their
technology skills and in their beliefs about good teaching. It was also found
that teachers participating in TWT very substantially increased their ability
to use computer technology and somewhat shifted their conceptions of good
teaching toward constructivism. Appended are: Teaching with Technology
Survey, Wave 3; Who Participated in TWT and the Study?; Helpfulness of TWT
Technology Fellows and Attitude Changes, by Wave 1 Pedagogical Beliefs and
Technology Skills; Training Requests by Grade Level Taught, Changes from Wave
1 to Wave 3; Overall Changes in Constructivist Beliefs, Between Waves, Paired
T-test Results; and Overall Changes in Technology Skills, Between Waves,
Paired T-test Results. (Contains 10 endnotes, 6 references, and 6 tables.)
(MES)

Reproductions supplied by EDRS are the best that can be made
from the original document.




BUCK INSTITUTE
FOR EDUCATION

ED 478 615

IR02199>

18 COMMERCIAL BLVD.
NOVATO, CA 94949
415-883-0122
O 415-883-0260 FAX
_ M WWW.BIE.ORG

Evaluation Report

Teaching with Technology: A Statewide

Professional Development Program

Jason Ravitz, Ph.D.
John Mergendoller, Ph.D.

Submitted to:

J.A. & Kathryn Albertson Foundation

P.O. Box 70002
Boise, Idaho 83707

E AND

PERMISSION TO REPRODUC

DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

3. Ravitz

e

OURCES
TO THE EDUCATIONAL RES
INFORMATION CENTER (ERIC)

U.S. DEPARTMENT OF EDUCATION
Office of E ional F and lmp it
EDUCATIONAL RESOURCES INFORMATION

CENTER (ERIC)
This document has been reproduced as
received from the person or organization
originating it.
O Minor changes have been made to
improve reproduction quality.

® Points of view or opinions stated in this
document do not necessarily represent
official OERI position or policy.

October 11, 2002

0 BEST COPY AVAILABLE



>

BUCK INSTITUTE
.FOR EDUCATION

www.sie.ore  Eyaluation Report

Teaching with Technology: A Statewide
Professional Development Program

Jason Ravitz, Ph.D.
John Mergendoller, Ph.D.

Submitted to:

J.A. & Kathryn Albertson Foundation
P.O. Box 70002
Boise, Idaho 83707

18 Commercial Blvd.
Novato, CA 94949
415-883-0122
415-883-0260 FAX

WWW.BIE.ORG
October 11, 2002

ERIC

Full Tt Provided by ERIC.



TABLE OF CONTENTS

EXECULIVE SUMMAIY ..o 2
Reports of the Helpfulness of TWT Technology Fellows and
AItUAE ChanQEs. ... ... 3

Changes in the Nature of Technology Training Requests Made by Teachers.................. 4
Changes in Teacher Objectives for Computer Use with Students ......................ccc 5
Changes in Teachers’ Beliefs about Teaching and Learning...........cccccccoveeniiiiiiiinnnn. 6
Changes in Teachers’ Technology SKillS ............ooooiiiiiiiiiiiiii 9
Which TWT Participants Changed the Most? ... 9
DTl DT (o] o RO PP PRSP 11
ENANOtES . ... e e e et 13
References .........oeeeeieiiiii e PP PRSP 14
List of Appendices
Appendix #
A Teaching with Technology Survey, Wave 3 ... 14
B  Who Participated in TWT and the Study? ... 20
C Helpfulness and of TWT Technology Fellows and Attitude Changes,

by Wave 1 Pedagogical Beliefs and Technology SKills.............ccccccciiiiinnnne. 21
D Training Requests by Grade Level Taught, Changes from Wave 1 to Wave 3 ...... 22
E  Overall Changes in Constructivist Beliefs, Between Waves,

Paired T-test REeSUILS ..........oooommmiiii e 25
F  Overall Changes in Technology Skills, Between Waves,

Paired T-test REeSUILS .........cooomiiiee e 26
List of Tables
Table #

1 Percent of Teachers Reporting Positive Attitude Changes and
"Extremely Helpful" Technology Fellows, by Wave 1 Pedagogical

Beliefs and Technology SKills ... 3
2  Standardized Residual Gain Scores for Technology Skills and

Constructivist Beliefs, by Helpfulness of Technology Fellows .......................... 4
3 Examples of Additional Training Requests, All Teachers ..........cooiiiiiiiiiiiiiiniinne, 5
4  Percent of Teachers Including Each Obijective, in Their Top 3., 6
5 Percent of Teachers Favoring Different Pedagogical Beliefs in

Wave 1 and Wave 3, by Grade Level ..o 8
6  Teachers Who Moved Toward Constructivist Beliefs and Gained

Technology Skills, Paired-Sample Statistics ..........ccoooiiiii 10
TWT Evaluation . 1



Executive Summary

Teaching with Technology (TWT) is a multi-year development program for I[daho
teachers funded and developed by the J.A. and Kathryn Albertson Foundation.
Teaching with Technology is a natural complement to the Opportunity 1 Initiative that
made educational technology available to Idaho schools." TWT provides intensive
summer training workshops and offers support to teachers during the school year. TWT
seeks to:

¢ increase teachers' knowledge and skills for working with new technologies, and
e increase teachers' constructivist beliefs about teaching and learning

This report describes TWT's impact on teachers' over the course of one academic year.
We examined teachers' responses to a survey administered at three different times:

Wave Administered ...
1 Prior to TWT summer workshops
2 Immediately after TWT summer workshops
3 End of school year, 10 months after TWT summer workshops

Our conclusions are based on a comparison of how teachers responded initially to the
workshops, and what they indicated 10 months later, i.e., after teaching students in a
real classroom for one school year. Survey items about teaching beliefs and technology
skills are included in Appendix A.2

TWT had an impact on a large proportion of participating teachers. Teachers
reported substantial changes in their technology skills and in their beliefs about
good teaching. Immediately after the workshop there was a great deal of enthusiasm;
many more teachers subscribed to constructivist beliefs than did before participating in
the training. After 10 months of day-to-day classroom experience there was slightly less
enthusiasm for constructivist pedagogy than there was immediately following the TWT
workshop, but a greater proportion of teachers still endorsed constructivist than had
before TWT participation.

Teachers participating in TWT very substantially increased their ability to use
computer technology and somewhat shifted their conceptions of good teaching
toward constructivism. More importantly, in many cases TWT's impact persisted after
10 months of teaching. indicators of program impact include:

Reports of the Helpfulness of TWT Technology Fellows and Attitude Changes
Changes in the Nature of Technology Training Requests Made by Teachers
Changes in Teachers’ Objectives for Computer Use with Students

Changes in Teachers' Beliefs about Teaching and Learning

Increases in Teachers’ Technology Skills

TWT Evaluation 2



Each of these success indicators is discussed in the following sections. We also
examine which TWT participants reported more positive experiences, and which groups
of teachers changed more than other groups.

Reports of the Helpfulness of TWT
Technology Fellows and Attitude Changes

Overall response to TWT was very positive among participants in the study. ® During
Wave 3, we asked specifically about the TWT Fellows who had led the workshops and
supported teachers during the school year. After 10 months in the classroom 71% of
the teachers responding said the TWT Fellows were “extremely helpful” (Table 1); only
5% said the Fellows were “not helpful.”

Looking by grade level, Table 1 shows that elementary school teachers reported the
most positive experiences, with 76% giving the most favorable responses to questions
about the helpfulness of the Technology Fellows. Elementary school teachers also
indicated that they had more positive attitudes about technology as a result of TWT.
They were followed closely by middle school teachers, and a distant third was high
school teachers, where only half responded that the Technology Fellows were
extremely helpful (53%) and that they had changed their attitudes (56%) toward
technology.

Table 1. Percent of Teachers Reporting Positive Attitude Changes and
“Extremely Helpful” Technology Fellows, by Wave 1 Pedagogical Beliefs and Technology Skills

Type of beliefs Type of skills
Percent of Percent of Percent of Percent of
teachers teachers teachers with  teachers with
Percent with less with more less advanced advanced
Grade of constructivist  constructivist technology technology
Level Response teachers beliefs beliefs skills skills
Attitude changed? 71% 72% 69% 83% 60%
All Extremely helpful? 71 73 70 71 72
N 110 49 63 52 57
Attitude changed? 76 72 79 : 89 66
Elem Extremely helpful? 76 69 82 75 77
N 63 29 34 28 35
) Attitude changed? 68 67 69 69 69
Middle Extremely helpful? 72 87 59 63 86
School
N 29 15 16 16 13/14
. Attitude changed 56 83 42 89 22
High — Eyiremely helpful 53 60 50 75 33
School
N 17 6/5* 12 9/8* 9

Note: Wave 3 responses only. When there are two Ns the first indicates the number of responses to the “attitude
changed” item and the second indicates responses to the “helpfulness” item. Otherwise, the lowest N is shown for
each pair of items.
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Teachers with less advanced technology skills said their attitudes toward technology
changed more often than teachers with advanced technology skills (83% vs. 60%). In
high schools, teachers in the low belief and low technology categories most frequently
reported a positive attitude change and that the Technology Fellows were extremely
helpful. Among middle school teachers, it was the teachers with higher technology
skills (but still those with less constructivist beliefs) who said the Technology Fellows
were most helpful. Among elementary school teachers, it was teachers with more
constructivist beliefs who said this (82% compared to 69% of the teachers with less
constructivist beliefs).

When we combine the technology skills and belief categories into 4 categories
(Appendix C) we see that the least positive responses are from those who started out
with higher-than-average scores on one measure and lower-than-average scores on the
other. Teachers who started with less constructivist beliefs and more technology skills-
least often changed their attitude toward technology. Of teachers who entered TWT
with stronger constructivist beliefs and fewer technology skills, only 58% said the
Technology Fellows were extremely helpful.*

Table 2 shows that teachers who reported the Technology Fellows were extremely

helpful gained more technology skills than teachers who said the Fellows were only
somewhat helpful. Those teachers who reported the TWT Fellows were not helpful

made considerably less movement toward constructivist pedagogy and technology

skills.

Table 2. Standardized Resudual Gain Scores for Technology Skills
and Constructivist Beliefs’, by Helpfulness of Technology Fellows

Gain in Gain in
Helpfulness of Constructivist Technology
Technology Fellows N Beliefs Sd. Skills S.d.
Extremely helpful 82 .07 .99 A2 .93
Somewhat helpful 28 -.01 .79 -.23 1.08
Not helpful 5 -73 1.66 -.50 1.35
Total 115 .00 1.00 .00 1.00

* p < .10, Effect size = .35.

Note. Standardized residual gain scores indicate how much scores were above or below what
would have been predicted based on initial Wave 1 responses. A negative gain does not literally
mean a loss of skills, but how much less of a gain than the average teacher.

Changes in the Nature of Technology
Training Requests Made by Teachers

To see if TWT met teachers’ demands for training, we asked at each wave whether
teachers wanted additional training on various computer topics. Choices for additional
training were: “none”; “start from scratch”; “just a refresher”; and “advanced course.”

The percent of teachers requesting training that would “start from scratch” decreased
considerably over all three waves, indicating that the desire for initial training in each
area was being met. At the same time, requests for “refresher only” and “advanced”
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courses went up in several cases. This suggests that after increasing their basic
technology skills, teachers still were interested in further training.

Table 3 shows requests for further training concerning “managing students when
integrating technology.” For this item, the percent of TWT teachers wanting to start
from scratch dropped overall and the percent requesting a refresher increased.
Appendix D shows how these responses differed by grade level taught.

Table 3. Examples of Additional Training Requests, All Teachers

Wave 1 Wave 1 Difference,
Additional Training for teachers who teachers who for those who
Managing Students did NOT answer DID answer Wave 3 answered
When Integrating Wave 3 Wave 3 teachers both waves
Technology (N=230) (N=110) {(N=110) {N=110)
None 5% 4% 13% 9%
Start from scratch 43 39 13 -26
Just a refresher 20 20 40 20
Advanced course 32 38 35 -3

On most types of training requests, there was a substantial drop in the proportion of
teachers requesting “refresher” or “start from scratch” courses. In some cases, there
was also an increase in the proportion of teachers saying they desired no further
training (“none”). In Wave 3, over half of the teachers for each grade level answered
“none” for additional training in word processing, up more than 20% from Wave 1
(Appendix D).

For other types of training, there was a substantial drop in “start from scratch” requests,
but an increase in the proportion of teachers wanting “advanced courses.” This is seen
for teachers in secondary schools, and for these applications.

¢ Digital imaging
¢ Integrating technology in daily teaching
e WWW as instructional resource

The most demand for “starting from scratch” during Wave 3 concerned using databases
(more than 20% for all grade levels), spreadsheets (24% of high school teachers) and
creating multimedia (22% of high school teachers).

From Wave 1 to Wave 3, elementary school teachers generally moved to requesting no
additional training while secondary teachers generally moved to wanting advanced
courses. For example, among teachers in high schools, there was a gain of 13%
requesting advanced courses in spreadsheets, while for elementary school teachers the
change was towards wanting no additional training.

Changes in Teachers’ Objectives for Computer Use with Students

In each Wave of the study, teachers indicated their top 3 objectives for using computers
with students (Table 4). There was a substantial decrease in the proportion of teachers
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choosing the more “traditional” objectives for student computer use including mastering
or remediating skills, becoming better writers, and learning word processing. There was
an increase in the percent choosing more constructivist-compatible objectives,
particularly presenting information to an audience and working collaboratively.

Table 4. Percent of Teachers Including Each Objective, in Their Top 3

Wave1 Wave2 | Wave3
Type of Change % % %
Teachers who
did NOT Teachers who
answer DID answer
Wave 3 Wave 3
Increase (N=230) (N=110) (N=254) [ (N=110)
Presenting Info to Audience 28% 39% 48% 48%
Work Collaboratively 21 23 47 39
Finding Ideas and Info 68 70 77 75
Analyzing Info : 24 15 24 27
Communicating electronically with others 5 5 8 12
Decrease
Becoming better writers 31 34 22 25
Mastering or remediating skills 42 29 16 22
Word processing skills 30 34 12 17
Little or no change
Computer skills, other than word
processing 47 47 49 44

Interestingly, gains in some of these objectives continued from Wave 2 to 3 (unlike
changes in teachers’ beliefs about teaching). Analyzing information and communicating
electronically were placed among their top three objectives by greater proportions of
teachers in each successive wave.® For example, 12% more teachers who answered
both waves said “analyzing information” was a top objective in Wave 3 than in Wave 1
and 16% more said this about working collaboratively. Presenting information and
finding information had almost no decline in importance from Wave 2 to Wave 3. Other
objectives reflecting constructivist pedagogy declined slightly from Wave 2 to Wave 3,
but still showed an overall increase in importance from Wave 1 to Wave 3 (Table 4).

Changes in Teachers’ Beliefs about Teaching and Learning

For teachers participating in TWT, beliefs about teaching and learning changed in a
constructivist direction, with the largest jump occurring immediately after the summer
workshops. The change in responses on 8 separate belief questions was statistically
significant and in a constructivist direction between Wave 1 and Wave 2 (Appendix E).
Between Wave 2 and 3 there was considerable movement back in a traditional
direction. Participants reported substantially less constructivist beliefs after 10 months
of teaching than they did at the end of the summer. In particular, by Wave 3 more
teachers were indicating the importance a “quiet classroom” than in Wave 2 (ES=.30, p
< .01). Still, compared to Wave 1, there were significant changes in a constructivist-
compatible direction shown at the end of the year. There were also some constructivist
beliefs that were endorsed more frequently in Wave 3 than in Wave 2, suggesting their
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popularity did not drop but continued to rise. One of these beliefs included the
importance of students establishing their own criteria for assessments.

Among teachers in elementary and middle schools, a greater proportion of teachers in
Wave 3 endorsed a constructivist approach as opposed to a structured instruction
approach. Teachers in elementary schools also more frequently endorsed multiple
simultaneous activities in the classroom in Wave 3 than in Wave 1. In general, teachers
in elementary schools changed their beliefs more. On the other hand, it was teachers in
high schools who changed the most toward believing students should help set the
criteria for assessing their work.

Table 5 shows examples of beliefs where there was significant change between Wave1
and Wave 3, by grade level taught. Regardless of grade level taught, teachers less
often endorsed instruction based on giving students many easy problems to solve.

Teachers who sustained their initial Wave 2 changes in a constructivist direction were
elementary teachers, and teachers of smaller middle schools. Table 6 shows the
change in scores between Wave 1 and Wave 3 for different subsets of teachers.

TWT Evaluation 7
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Changes in Teachers’ Technology Skills

The chang/es in technology skills reported by teachers were even more substantial than
the changes in teaching philosophy. Gains in technology skills were sustained between
Wave 2 and Wave 3 better than changes in philosophy (Table 6). From Wave 1
(beginning of year-long TWT program) to Wave 2 (end of one-week summer TWT
training) changes in technology skills as indicated on 11 separate questions were
statistically significant.

The skills that increased the most during TWT were developing multimedia and creating
web pages. There was some decline in these skills between the end of summer TWT
training and the end of the school year. Appendix F highlights that while this did occur,
all the evidence shows that teachers made substantial gains in skills that persisted after
10 months.

Which TWT Participants Changed the Most?

Table 6 shows the original Wave 1 scores and how responses changed in Wave 3 for
different subsets of teachers. It shows a small but statistically significant difference in
beliefs (ES =.17, p < .001) and a large difference in skills (ES = 1.51, p <.001).

Comparing the different grade levels, elementary school teachers started out with
relatively low constructivist beliefs but by Wave 3 they had changed more than teachers
in secondary schools and responded to items in a more constructivist fashion than
teachers in other grade levels. Teachers in smaller middle schools started out with
beliefs similar to teachers in larger middle schools, but the teachers in smaller middle
schools reported more constructivist beliefs in Wave 3 (their scores averaged 3.67
compared to 3.44 for teachers in larger middle schools). The increase in the
constructivist beliefs of teachers in smaller middle schools is shown as an effect size
gain of 40, p < .10.

Across the different grade levels, teachers who started with less advanced technology
skills ended with less constructivist beliefs than those teachers who began with more
advanced technology skills, but they changed their beliefs more than those who started
with advanced technology skills. The mean score of less technologically skilled
teachers on the constructivist belief index in Wave 1 was 3.47 (compared to 3.55 for
teachers with more technology skills) but they had an effect size gain of .24, p < .05.

Every group of teachers showed major increases in technology skills, even after 10
months of teaching. Teachers in high schools started with more technology skills.

While they reported gains in technology skills, these gains were less than those
reported by elementary and middle school teachers. By the end of Wave 3, elementary
school teachers reported substantially more skills than high school teachers did in Wave
1 (4.09 vs. 3.28), but still slightly less than high school teachers (4.25). Looking by
grade level and size, we see teachers in larger schools started with more advanced
technology skills, and gained more than teachers in smaller schools.’

TWT Evaluation 9
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Table 6. Teachers Who Moved Toward Constructivist Beliefs and Gained
Technology Skills, Paired-Sample Statistics

Technology Skills

Belief Index Index (higher
(higher score = more Effect score = greater Effect
constructivist beliefs) Size technology skills) Size
N Wave1 Wave 3 Wave 1 Wave 3

ALL Teachers 119 3.45 3.55 AT 3.16 4.19 1.51**

58 .60 .68 72
By Grade Level
Elementary 63 3.42 3.60 0.36"** 3.05 4.09 1.66™**
S.d ] 0.51 0.65 0.63 0.73
Middle school 30 3.33 3.44 0.17 3.22 427 1.49***
S.d. 0.66 0.62 0.70 0.66
High school 18 3.56 3.51 -0.07 3.28 4.26 1.18***
S.d. 0.62 0.52 0.83 0.74
By Grade Level and Size
Middle school, smaller 9 3.41 3.67 0.40* 2.89 4.00 1.42***
S.d. 0.64 0.52 0.78 0.79
Middle school, larger 19 3.44 3.44 0.00 3.41 4.42 1.60***
S.d. 0.60 0.60 0.64 0.56
High school, smaller 7 3.56 3.43 -0.17 2.96 3.83 0.93**
S.d. 0.73 0.60 0.93 0.73
High school, larger 7 3.75 3.72 -0.12 3.66 475 221
S.d. 0.29 0.35 0.49 0.18
Within Grade Level Technology Skills Ntiles
(Wave 1)
Lower tech skills 56 3.31 3.47 0.24** 2.60 3.74 2.84*
S.d. 0.66 0.66 0.40 0.65
Higher tech skills 61 3.58 3.65 0.14 3.67 4.59 2.09***
S.d. 0.48 0.54 0.44 0.50
With Grade Level Constructivist Beliefs Ntiles
(Wave 1)
Less constructivist beliefs 49 2.91 3.12 0.58*** 2.98 4.03 1.52***
S.d. 0.38 0.49 -0.69 0.81
More constructivist beliefs 67 3.84 3.86 0.06 3.29 4.30 1.55**
S.d. 0.34 0.48 0.65 0.62
Starting Out (within grade level, Wave 1)
with...
Less technology skills,
Less constructivist beliefs 29 2.80 3.07 0.66"* 2.52 3.57 2.89***
S.d 0.41 0.50 0.36 0.68
Greater technology skills,
Less constructivist beliefs 20 3.05 3.24 0.68** 3.65 4.69 2.26***
S.d 0.27 0.46 0.46 0.44
Less technology skills,
More constructivist beliefs 26 3.86 3.90 0.11 2.69 3.92 2,87
S.d. 0.37 0.53 0.43 0.58
Greater technology skills,
More constructivist beliefs 41 3.84 3.85 0.03 3.68 4.54 1.98***
S.d. 0.31 0.46 0.44 0.53

***p<.0001,"p<.05*"p<.10

Note. Effect size is based on Wave 1 standard devnatlons The maximum score was 5.0 on both indices. The extent of the change
is indicated by the effect size, and the statistical significance provides confidence that the result was not caused by chance alone.
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Discussion

In our analyses of TWT impact, we have focused on group averages and compared
changes that occurred across different types of teachers. This is done to portray what
happened to different groups of “average TWT participants.” In reality, however, people
rarely embody the all the qualities attributed to the average person, and the reader is
reminded that it is important not to assume that group averages always describe the
pedagogy and technology skills or changes of individual teachers. Undoubtedly, there
are some teachers within larger and smaller schools, regardless of grade level, who can
provide examples of different types of pedagogical beliefs, technology skills, and
changes.

TWT participants who responded to the surveys were enthusiastic about their
experiences. End-of-year responses about the helpfulness of the Technology Fellows
could not have been much more favorable, and 95% of teachers said their attitude
toward technology changed as a result of the TWT program. This proportion is notable
given that such a large proportion of teachers already had considerable technology
experience (Appendix A).

More important than their initial enthusiasm is the ability of the TWT teachers to sustain
that enthusiasm after 10 months in the classroom. The comparison between Wave 1 -
and Wave 3 responses represent the best indication of the change that occurred
overall. These analyses provide a very consistent indication that the training
program has had a lasting and positive effect.

Findings comparing Wave 1 and 2 reflect an “enthusiasm effect” so that the changes in
belief and skills that were reported immediately after the training were artificially high.
Findings comparing Wave 2 and Wave 3, on the other hand, reflect a “reality effect” so
that in many cases, not all, the initial changes could not be sustained in the face of the
demands presented during the school year. Most notably, teachers by Wave 3 wanted
quieter classrooms than they did at the end of the summer, and they were less
confident in their skills to create a web page.

Although the goals of TWT were not simply to increase teachers’ technology skills, it
was easier to develop teachers’ technology skills than to change their beliefs
about teaching and learning, and move them toward a more constructivist
pedagogy. Teachers in elementary, middle, and high schools all reported gains in
technology skills that persisted through the end of the year. In contrast, only teachers in
elementary schools and in smaller middle schools reported sustained changes in
pedagogical beliefs through Wave 38

The least change observed — and consequently, the biggest challenge — was in
changing the beliefs of teachers in the larger secondary schools. However, there is
some evidence of success for TWT even among teachers in these schools. These

TWT Evaluation 11

14



different outcomes may be less an issue of program design, and more an issue of
organizational capacity.® Elementary schools and smaller schools may provide more
supportive environments for the implementation of constructivist pedagogy.

There was less of a “reality effect” for technology skills. The skills that “decreased” from
Wave 2 to Wave 3 were those that had gained the most initially, and that gained the
most in the end -- multimedia and Web page skills. Even though technology skills
improved, there was still substantial demand for further training in these areas,
especially in secondary schools.

If we had studied “anticipated use” with students (in Wave 2) and “actual use” (in Wave
3) we almost certainly would have seen a bigger reality effect concerning technology.
This is because there is a difference between teachers having technology skills and
what is required for them to actually use technology with students in the classroom.
Given the limits of our evaluation data, we have no way of knowing to what extent gains
in teachers’ technology skills were associated with substantial changes in the amount or
quality of technology use with students.®

The only indication of the quality of computer use with students we have concerns the
objectives for use that teachers reported. These show an increase in constructivist
objectives. The fact that these changes were sustained through Wave 3 is perhaps the
best evidence of a real change in the classroom use of educational technology among
TWT teachers.

In conclusion, even though they started out more technologically skilled than the
average Idaho teacher and more constructivist in philosophy (Appendix A)
participants in TWT clearly moved even further in these directions.

TWT Evaluation 12
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ENDNOTES

' For Opportunity 1 results see Opportunity 1 (2002) and Ravitz, Mergendoller and Rush (2002).

2 For more information about these instruments and the studies where they have been used, see the
Teaching, Learning & Computing: 1998 project web site -- http://www.crito.uci.edu/TLC

% See Appendix B for details about who participated in TWT and who responded to the surveys.

* Perhaps these teachers had greater difficulty incorporating technology and saw less need for technology
to put their constructivist beliefs into practice.

3 Scores on the constructivist beliefs and technology skills items have been shown to be highly reliable
and to have predictive power with measures of constructivist teaching practices and professional use of
computers by teachers (Becker, Ravitz & Wong, 1998; Ravitz, 1999)

¢ If all the teachers from Wave 1 had answered Wave 3 we cannot tell if there would have been more or
less of a change. It appears Wave 3 teachers held more constructivist objectives initially but still reported
a number of changes that were noteworthy.

" The reader is reminded that conditions for student use may be more favorable in smaller schools and
lower grades in Idaho, even though teachers in high schools report more skills with technology (Ravitz,
1999; Opportunity 1 Report; Ravitz, Mergendoller & Rush, 2002).

® These findings are consistent with prior research indicating that smaller and younger-grade schools
provide more supportive environments for teaching with a constructivist-compatible approach (Ravitz,
Becker & Wong, 1999). ‘

® This issue was recently emphasized in A Conversation with Paul Light in the Evaluation Exchange,
Harvard Family Research Project, 8(2), p. 11.

' Prior research shows that technology skills are strongly related to professional use by teachers, but
less strongly related to use with students in the classroom. Teachers with more constructivist beliefs and
greater technology skills tend to use computers more frequently with students when other facilitating
conditions are also present (Ravitz, 1999; Ravitz 2002).
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Appendix A. Teaching With Technology Survey, Wave #3

Thank you for filling out this survey in the past. Please fill it out one more time so we can learn
about any changes that have occurred during the school year.

1. Name
First Name? I

Last name: I

A.. You and Your Job
A1l.

Name of District: I

A2.
Name of School: l
A3.
Grade(s) you are teaching: I
A4.

Subject(s) you teach: r

B. Your Teaching Philosophy

In the past we have asked you to react to statements about contrasting teaching
philosophies. We are interested in your reactions now that you have had additional
teaching experiences and time. The following paragraphs describe observations of two
teachers' classes, Ms. Hill's and Mr. Jones'. Please answer each question below by
filling in the bubble under the column that best answers that question for you.

Ms. Hill was leading her class in an animated way, asking questions that the students
could answer quickly, based on the reading they had done the day before. After this
review, Ms. Hill taught the class new material, again using simple questions to keep
students attentive and listening.

Mr. Jones' class was also having a discussion, but many of the questions came from the
students themselves. Though Mr. Jones could clarify students' questions and suggest
where the students could find relevant information, he couldn't really answer most of the
questions himself.
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B1.

How do you feel about these two approaches now?

‘Definitely
Ms. Hill's

Ténd Towards

Ms. Hill's

Can't
Decide

Tend Toward
Mr. Jones'

Definitely
Mr. Jones'

a. Which type of class

discussion are you
more comfortable
having?

r1

B

] 3

f

—

b. From which type of |
class discussion do

you think students ,l 1 I 2 | 3 ] 4 ] 5

gain more

knowiedge?

B2. Please indicate how much you disagree or agree with each of the following

statements about teaching and learning, given your recent experiences.

Strdhgly

Disagree

Moderately
Disagree

Slightly
Disagree

Slightly

Moderately |
Agree ‘

Agree

Strongly ‘
Agree

a. Sttudents will take
more initiative to learn

when they feel free to
move around the room
during class.

| 2

] 3

b. A quiet classroom is

generally needed for
effective learning.

| 2

c. It is better when the
teacher - not the

students - decides what
activities are to be
done.

d. Students should help

establish criteria on
which their work will be
assessed.

w

e. Instruction should be
built around problems
with clear, correct

answers, and around
ideas that most
students can grasp
quickly.

f. it is very important for

students to share their
work outside their
classroom.
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B3. For the following pair of state'ments, please indicate how well it matches your
beliefs.

"A" | mainly see my role as a facilitator. | try to provide opportunities and resources for
my students to discover or construct concepts for themselves.

"B" Students really won't learn the subject unless you go over the material in a
structured way. It's my job to explain, to show students how to do the work, and to
assign specific practice.

Definitely "A" | Lean toward "A" | Undecided _|Lean toward "B" [ Definitely “B"

——

My beliefs || 1 2 [ 3 B “ 5

B4. For the following pair of statements, please indicate how well it matches your
beliefs.

"C" Itis a good idea to have all sorts of activities going on in the classroom. Some
students might produce a scene from a play the read. Others might create a miniature
version of the set. It's hard to get the logistics right, but the successes are much more
important than the failures.

"D" It is more practical to give the whole class the same assignment, one that has clear
directions, and one than can be done in short intervals that match students' attention
spans and the daily class schedule.

‘ { Definitely "C" (}Lﬂe}gh Toward "C" Undecided Lean Toward "D" | Definitely "D"
My Beliefs 1 | 2 ] 3 | 4 5

B5. Based on your classroom experiences this year, how useful are each of the
following kinds of assessments in determining how well students are learning?

Not Slightly |Moderately | Very .
Useful Useful | Useful | Useful Essential

a. Short-answer and mulitiple-choice I 1 l 2 l 3 l 4 l 5

{tests

|b. Essay tests I 1 rZ 173 r4 I 5

Jc. Open-ended problems IT P

d. Individual and group projects 1 2

e. Standardized test I 1 2

f. Student I 1 3

presentations/performances
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B6. Please mark your TOP 3 objectives for student computer use this year.

. e. Analyzing information

T

(o)}

11

b. Becoming better writers

d. Finding out about ideas and information

f. Presenting information to an audience

g. Learning to work collaboratively

h. Learning word processing skills

C. Teacher Technology Proficiency

a. Mastering academic skills just taught, or remediating skills

¢. Communicating electronically with other people

i. Learning computer skills (other than word processing)

C1. Please rate the computer skills you have developed in the following areas:

Don't Know
How

Limited:
Just Learning

Competent:
Can Complete
Satisfactorily

Expert:
Can Teach
Others

a. Displéy the
directory of a disk

b. Copy files from
one disk to another

c. Create a new
database and
establish fields and
{screen layouts

d. Create a word-
{processed
|document with
{graphics

e.Create a
{spreadsheet that
calculates grades

T

f. Prepare a slide
show using
presentation
software

IR

—

|

3

—

g. Use aWorld
Wide Web search
engine

Ih. Create a Web
{page

i. Troubleshoot
network problems

j. Develop a
multimedia
presentation

k. Attach files to an
email message

1

TR T

AT

Ty
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C2. How much additional training would you like to receive in the following areas this

year?

None

Start
From Scratch

Just
a Refresher

Advanced
Course

a. Basic cofnputer
operations (formatting

1

software (e.g.
PowerPoint)

e. Using databases

disks, finding files, |t | 2

etc.) ‘ ) |

b. Word processing | 1 ] 2 I 4
c. Using spreadsheets || 1 ] 2 l 4
d. Using presentation -

f. Using digital imaging

instructional resource

(scanners, digital 1 l 2
cameras, etc.)

g. Using the World

Wide Web as an |2

h. Integrating
technology in daily
teaching and
assignments

T

{integrating technology

‘IZ

li. Creating multimedia I 2 I 3
j. Managing students
and activities when 1 I 3

T

D. Comments on the Teaching with Technology Program
D1. Have the Technology Fellows been helpful to you during the past semester?

Extremely Helpful

I 1
I 2 Somewhat Helpful
l 3

Not Helpful

D2. Please comment on your above answer.

3

=
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D3. Looking back at your experience, please rate the teaching models discussed during
the TWT Summer Workshop in terms of how usable you found them to be in your own

classroom. | e
Very ‘ Somewhat ‘ Not Not

‘ Usable Usable Usable Implemented
Problem Based rl l > “——3 \"T“—
Learning - LR b - o
Learning By Design I 1 I 2 I 3 4
Inquiry Based 1 2 ]—_—_“3 r—‘“‘—4
Learning I : - r ’

D4. Please tell us more about your experience with these models.

) =
D5. Please give a specific example of how you have incorporated one of these teaching
models into your lesson plans.

=
D6. Looking back, has your attitude towards technology changed as a result of the
Teaching with Technology project?

[1 Yes
[ 2 No

D7. IF YES, please give a specific example.

D8. Email

Please provide your email address.

Thanks for taking the time to complete this survey.

This questionnaire was created using Perseus SurveySolutions.
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Appendix B. Who Participated in TWT and the Study?

It is important to acknowledge that TWT teachers were self-selected into the program.
This means that they decided on their own to join and that they were therefore “ripe” for
change in many ways. Teachers who were most resistant to change almost certainly
did not participate in TWT,; it is impossible to know if they would have changed more or
less than those who did participate. At the start of TWT, those who chose to participate
were substantially more skilled with technology and they were more constructivist in
their beliefs than the average Idaho teachers. The following table compares the beliefs
and practices of Opportunity 1 (Wave 1) teachers who did and did not participate in
TWT. Data was available for teachers in secondary schools only.

Comparison of Opportunity 1 Teachers Who Did and Did Not Participate in TWT

Middle School High School

No TWT TWT Difference No TWT TWT Difference
Measures of Beliefs and Practice Z-scores | (N=355)  (N=60) (ES) (N=593) (N=63) (ES)
Constructivist belief index (higher score = -0.08 0.42 0.50*** -0.01 0.20 0.21*
more constructivist beliefs)
Constructivist practice index (higher score -0.14 0.19 0.32** 0.06 0.05 -0.01
= greater technology skills)
Mean Importance ascribed to computers -0.12 0.13 0.25** 0.03 0.25 0.21*
over 5 years (higher score = more
importance)
Technology knowledge and skills index -0.19 0.69 0.89"** -0.01 0.52 0.53***
(higher score = more skills)
Teacher professional computer use -0.15 0.44 0.59*** 0.00 0.41 0.41***
(higher score = greater use)
Teacher use with students [including -0.16 0.37 0.52*** 0.02 0.38 0.36™
games] (higher score = greater use with
students)

**p<.001,*p<.03,*p<.10

Note. Data is from Wave 1 only and only those who responded to Opportunity 1 surveys (not those who took pre-
survey in TWT workshops). Mean scores for each grade level were 0.00 with standard deviations of 1.00.
Differences for teachers in middle schools were larger than for teachers in high schools. For index scores, see
Ravitz, Mergendoller, and Rush (2002) and the Final Opportunity 1 Report.

Throughout the study, we use paired t-tests to control for possible response bias. It is
plausible that those teachers who responded to Wave 3 were substantially different
from other teachers who participated in TWT, particularly because Wave 3 was
administered online. In most cases, we limited our analysis to those for whom we did
have data in Wave 3. When we compare their initial scores to those who did not
complete Wave 3, there is a slight difference in technology skills, and no difference in
their beliefs. -Those who completed Wave 3 had significantly more technology skills in
Wave 1 (ES = .18, p < .10), but did not differ in constructivist beliefs (ES=.03, NS) from
those who did not complete Wave 3.

Some teachers may have dropped out of the surveys (not to mention the program)
because they had less successful experiences. We acknowledge that the precise
scores that are reported may be somewhat inflated. Instead, we focus more on where
the greatest changes occurred.
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Appendix C. Helpfulness of TWT Technology Fellows and Attitude
Changes, by Wave 1 Pedagogical Beliefs and Technology Skills

Constructivist Beliefs and Technology Skills, 4 categories
More skills with

Less skilled with More skilled with Less skills with computers and
computers and computers and computers and more
Grade less constructivist  less constructivist ~ more constructivist constructivist All
Level Response beliefs beliefs beliefs beliefs teachers
Al ?:::g:d? 86% 55% 79% 60% 0%
grade
levels Extremely 82 65 58 76
helpful? 71
N 28 20 24 37 115
Attitude
changed? 87 57 92 71 76
Extremely
helpful? 80 57 69 90 76
N 15 14 13 21 63
Attitude
Middle changed? 78 60 57 75 69
School
Extremely
helpful? 89 100 29 78 - 79
N 9 5 7 8/9 29
Attitude
High changed 100 0 75 25 56
School
Extremely
helpful 75 0 75 38 53
N 5/4 1 4 8 18

Note. Table shows percents of teachers in each category who indicated “yes” that TWT had an impact on their
technology beliefs and that TWT Technology Fellows were “extremely helpful.” When there are two Ns the first
indicates the number of teachers who answered “attitude changed” and the other indicates how many answered
whether TWT fellows were “extremely helpful.” The numbers of cases are low because many of the categorized
teachers did not complete Wave 3 surveys.
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Appendix D. Training Requests by Grade Level Taught,

Changes from Wave 1 to Wave 3

Wave 1 Wave 1
Corpputer Grade .teachers who teachers who Difference, for
Training Level did NOT answer DID answer Wave 3 those who
Request for... Wave 3 Wave 3 teachers answered both
(N=230) (N=110) (N=110) waves (N=110)
None 38% 27% 57% 30%
Start from scratch 10 3 2 -2
Elem Just a refresher 39 56 24 -31
Advanced course 13 14 18 3
None 37 50 67 17
Basic computer | Middle | Start from scratch 10 3 3
operations School | just a refresher 33 50 13 -37
Advanced course 20 17 17
None 37 50 56 6
High Start from scratch 5 0 0
School | Just a refresher 46 22 33 1
Advanced course 12 28 11 -17
None 43 43 65 22
Start from scratch 1 0
Elem
Just a refresher 35 29 16 -13
Advanced course 21 29 19 -9
None 48 37 58 21
Word Middle | Start from scratch 3 3 0
processing Schoot | Just a refresher 23 33 13 -20
Advanced course 29 27 26 -1
None 42 33 59 26
High Start from scratch 2 0
School | Just a refresher 22 28 12 -16
Advanced course 34 39 29 -10
None 14 18 31 13
Elem Start from scratch 26 18 15 -3
Just a refresher 42 57 36 -20
Advanced course 18 8 18 10
None 10 7 13 6
Using Middle | Start from scratch 25 21 10 -11
Spreadsheets Schoo! | Just a refresher 48 41 42 1
Advanced course 17 31 36 5
None 7 17 18 1
High Start from scratch 36 28 24 -4
School | Just a refresher 33 39 29 -10
Advanced course 24 17 29 13
None 11 11 31 20
Elem Start from scratch 27 22 -22
Just a refresher 38 43 47 4
Advanced course 24 24 23 -1
None 12 13 27 13
Using Middle | Start from scratch 27 17 -17
Presentation School | Just a refresher 27 33 23 -10
Software Advanced course 35 37 50 13
None 17 17 28 11
High Start from scratch 19 22 11 -11
School | Just a refresher 31 28 28 0
Advanced course 33 33 33 0
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Wave 1 Wave 1
. teachers who teachers who Difference, for
Computer Training | Grade did NOT answer | DID answer Wave 3 those who
Request for... Level Wave 3 Wave 3 teachers answered both
(N=230) (N=110) (N=110) waves (N=110)
None 10% 14% 17% 3%
Elem Start from scratch 35 29 22 -7
Just a refresher 38 48 44 -4
Advanced course 18 10 17 7
None 8 17 16 -1
. Middle | Start from scratch 39 23 19 -4
Using Databases | gcnool [just a refresher 37 40 36 5
Advanced course 16 20 29 9
None 7 6 17 11
High Start from scratch 43 28 28 0
School | Just a refresher 26 50 39 -11
Advanced course 24 17 17 0
None 4 5 15 10
Elemn Start from scratch 34 32 12 -20
Just a refresher 36 33 46 13
Advanced course 26 30 28 -2
None 8 3 6 3
Using Digital Middle | Start from scratch 51 50 6 -44
Imaging School | Just a refresher 20 23 41 17
Advanced course 20 23 47 24
None 7 6 22 16
High Start from scratch 33 41 17 -25
School | Just a refresher 24 35 17 -19
Advanced course 36 18 44 27
None 12 8 27 20
Start from scratch 16 13 11 -1
Elem
Just a refresher 41 37 37 1
Advanced course 32 43 24 -19
None 16 17 26 9
i\::vstrwz\::tia:nal Middle | Start from scratch 12 10 3 7
resource School | Just a refresher 43 37 23 -14
Advanced course 29 37 48 12
None 14 12 28 16
High Start from scratch 17 29 6 -24
School | Just a refresher 26 35 17 -19
Advanced course 43 24 50 27
1. None 7 2 13 12
Elem Start from scratch 37 30 8 -22
Just a refresher 22 16 39 23
Advanced course 35 52 39 -13
Integrating None 6 10 10 0
technology in daily | Middie | Start from scratch 33 37 3 -34
teaching School | Just a refresher 27 37 42 5
assignments Advanced course 35 17 45 29
None 12 6 11 5
High Start from scratch 24 35 -35
School | Just a refresher 14 29 28 -2
Advanced course 50 29 61 32
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Wave 1 Wave 1 _
Computer Training Grade .teachers who teachers who Difference, for
did NOT answer DID answer Wave 3 those who
Request fo/... Level Wave 3 Wave 3 teachers answered both
(N=230) (N=110) (N=110) waves (N=110)
None 6% 5% 12% 7%
Elem Start from scratch 46 41 17 -25
Just a refresher 18 13 43 31
Advanced course 30 41 28 -13
None 6 3 10 6
Creating Middle | Start from scratch 43 47 10 -37
Multimedia School | Just a refresher 20 27 42 15
Advanced course 31 23 39 15
None 0 0 17 17
High Start from scratch 36 50 22 -28
School | Just a refresher 29 19 6 -13
Advanced course 36 31 56 24
None 4 3 15 11
Elem Start from scratch 45 36 18 18
Just a refresher 21 21 39 18
Advanced course 31 40 29 -1
) None 10 7 10 3
w:g: gi;r:r:ggsr;uﬁc:%nts Middle | Start from scratch 37 47 7 -40
technology School | Just a refresher 20 20 48 28
Advanced course 33 27 36 9
None 5 17 17
High Start from scratch 42 35 11 -24
School | Just a refresher 15 24 28 4
Advanced course 39 41 44 3
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Appendix E. Overall Changes in Constructivist Beliefs,

Between Waves, Paired T-test Results

CHANGES in BELIEFS (Waves 1 — 2): After summer workshops (N=196 pairs)

Effect Direction of
Size -change Type of change
.44*** | Constructivist | Towards Mr. Jones' more constructivist approach, comfort
.36"** | Constructivist | Towards valuing of student initiative in the classroom
.34*** | Constructivist | Students should establish criteria for assessments
.31*** | Constructivist | Towards Mr. Jones' more constructivist approach, knowledge
-.28"** | Constructivist | Away from belief in importance of structured instruction
-.30*** | Constructivist | Away from belief in importance in having a quiet classroom
-.25*** | Constructivist | Away from belief in using simple problems
-.20™ Constructivist | Away from belief in importance of keeping whole class on single task
-12 Constructivist | Slightly away from belief that teacher should make all the decisions
A2 Constructivist | Slightly toward belief students should share work outside of class
CHANGES in BELIEFS (Waves 2 - 3): After 10 months of teaching (N=84 pairs)
Effect | Direction of
Size change Type of change
0.30** | Traditional Towards belief in importance in having a quiet classroom
-0.15 | Traditional Away from valuing of student initiative in the classroom
-0.12 Traditional Away from Mr. Jones' more constructivist approach, knowledge
0.09 | Traditional Away from Mr. Jones' more constructivist approach, comfort
0.07 Traditional Slightly toward belief in importance of keeping whole class on single task
0.04 Traditional Slightly towards importance of structured instruction
0.02 Traditional Slightly towards belief that teacher should make all the decisions
-0.10 Constructivist | Slightly away from belief in using simple problems
0.12 Constructivist | Slightly towards belief students should establish criteria for assessments
0.18 Constructivist | Slightly towards believing students should share work outside of class

OVERALL CHANGES in BELIEFS (Waves 1 - 3):
From before summer workshops to end of year (N=114 pairs)

Effect Direction of
Size change Type of change
-0.47*** | Constructivist [ Away from belief in importance of structured instruction
0.31** | Constructivist | Towards belief students should establish criteria for assessments
-0.30"** | Constructivist [ Away from belief in using simple problems
0.26** | Constructivist | Towards Mr. Jones' more constructivist approach, comfort .
-0.16* Constructivist | Away from belief in importance of keeping whole class on single task
0.15 Constructivist | Slightly towards believing students should share work outside of class
-0.15 Constructivist | Away from belief in importance in having a quiet classroom
0.12 Constructivist [ Towards valuing of student initiative in the classroom
-0.12 Constructivist | Slightly away from belief that teacher should make all the decisions
08.00 Constructivist | Towards Mr. Jones' more constructivist approach, knowledge

**p<.001,**p<.01,*p<.10

Note. Effect size refers to change in terms of standard deviation. Statistical significance refers to how likely the
result could have been caused by chance alone. See the survey in Appendix B for complete item wording.
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Appendix F. Overall Changes in Technology Skills,
Between Waves, Paired T-test Results

CHANGES in Skills (Waves 1 — 2): After summer workshops (N=142 pairs

ES

81 Develop multimedia presentation

78 Create web page

54r** Troubleshoot network problems

52r Prepare slide show using presentation software
.34* Display Directory of Disk

31 Create wp document with graphics
30" Copy Files between Disks

.28 Attach files to email

22% Create Database

16** Create Spreadsheet to calculate grades
12 Use WWW search engine

CHANGES in Skills (Waves 2 - 3): After 10 months of teaching (N=57 pairs)

ES
.25 Troubleshoot network problems
.24* Attach files to email
A8 Create wp document with graphics
16* Copy Files between Disks
A1 Use WWW search engine
.11 Create Spreadsheet to calculate grades
.09 Prepare slide show using presentation software
.06 Display Directory of Disk
-.11 Create Database
-13 Develop multimedia presentation
-31* Create web page

OVERALL CHANGES in Skills (Waves 1 - 3):
From before workshops to end of year (N=114 pairs)

ES

.69*** Develop multimedia presentation

B5h - Create web page

49*** Prepare slide show using presentation software
A7 Attach files to email

46" Troubleshoot network problems

37 Display Directory of Disk

36 Copy Files between Disks

32 Create wp document with graphics
.28*** Create Database

A2 Use WWW search engine

10 Create Spreadsheet to calculate grades

**p<.001,**p<.02,*p<.10
Note. The lowest number of pairs is shown for each set of items. Effect size refers to change in
terms of standard deviation. See the Appendix B for the actual item wording.
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