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Abstract
Using survey data, the authors examined the relationship between intensity (as opposed to 
duration) of a technology-focused professional development program and specifi c participant 
characteristics in predicting successful outcomes. Th e four participant characteristics chosen 
were: teachers’ feelings of preparedness to support student technology use, teachers’ perceptions 
of the usefulness of creating technology-based projects with students, teachers’ perceptions of 
the relevance of the pedagogical approaches emphasized, and teachers’ prior use of featured 
software. Two outcomes were defi ned: (1) Use of new software applications/technology skills and 
(2) implementation of new technology-rich lessons. Analyses indicated diff erent combinations 
of personal characteristics predicted each outcome. In addition, intensity of the program only 
predicted the latter outcome. Implications of this research are discussed within the framework 
of the professional development literature. (Keywords: technology integration, professional 
development, longitudinal studies, inservice learning.)

INTRODUCTION
A high level of agreement exists among practitioners, researchers, and poli-

cymakers regarding the key features of eff ective professional development 
programs for K–12 teachers (Darling-Hammond, Lieberman, & McLoughlin, 
1995; National Commission on Teaching and America’s Future, 2003; National 
Staff  Development Council, 2001). For example, the National Staff  Develop-
ment Council’s Professional Development Standards stress the importance of 
features such as organizing teacher-learners into learning communities, provid-
ing sustained blocks of time for training and follow-up support, and aligning 
teachers’ knowledge of content, instructional strategies, and assessment practic-
es. Th e educational technology community has built on this consensus, articu-
lating specifi c qualities that are important to creating professional development 
that moves beyond providing teachers with technical skills, and instead helps 
them to integrate technology into their curriculum and into their students’ day-
to-day classroom activity (Anderson & Becker, 2001; Dede, 1998; Drazdowski, 
1994; Offi  ce of Technology Assessment, 2000).

Th is literature has also suggested that teachers are more likely to build on 
what they learn from professional development experiences when their existing 
knowledge and priorities are acknowledged and made central to the learning 
process (Cochran-Smith & Lytle, 1992; Lieberman, 1995). Building on this 
research, many policy reports have also emphasized the importance of linking 
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technology-focused professional development to teachers’ immediate needs 
and interests, rather than simply delivering technical training on software inde-
pendent of the curricular or instructional needs of participants (CEO Forum 
on Education and Technology, 1999; Offi  ce of Technology Assessment, 1988, 
1995). Survey work done by Riel and Becker (2000) has demonstrated that 
teachers who regularly seek out professional development opportunities or who 
lead such programs for their colleagues are also more likely than their colleagues 
to be experienced users of educational technology, suggesting that these are 
teachers who have found relevant connections between what educational tech-
nology has to off er and their own agendas for professional growth.

Despite broad agreement that particular characteristics of professional de-
velopment programs and of their participants can have a signifi cant eff ect on 
the outcomes of these programs, little empirical work has been done to test the 
possible inter-relationship of these two dimensions of professional develop-
ment. Building on fi ndings from a three-year evaluation of a large-scale, tech-
nology-focused professional development program, our goal was to examine 
how program-level and individual-level variables together may be infl uencing 
the type and scope of teachers’ follow-up to the program. Using survey data, 
we specifi cally examined if (1) the intensity (as opposed to duration) of the 
training, and (2) the relationship between intensity and four teacher-level 
characteristics, could predict whether teachers used the technology tools em-
phasized in the program and/or implemented new technology-rich lessons in 
their classes.

LITERATURE REVIEW
Elements of Successful Professional Development

Since the mid 1970s, when school districts and other organizations began the 
relatively new practice of providing ongoing training for inservice teachers, a 
large body of literature has grown up regarding professional development and 
its role in teachers’ professional lives (SRI International, 2002). Th e body of 
published research on professional development is quite varied, ranging from 
case studies to evaluations to a small number of large-scale survey studies. One 
strand of the literature centers on the identifi cation of best practices and seeks 
to articulate programmatic elements shared by eff ective professional develop-
ment programs.

Although the language and phrasing vary considerably, a fairly consistent list 
of key programmatic features has emerged across research studies and policy re-
ports and has remained relatively constant over time (Loucks-Horsley, Hawson, 
Love, & Stiles, 1998; NPEAT, 1999; Porter, Garet, Desimone, Yoon, & Birman, 
2000). For example, a recent review of the literature (SRI International, 2002) 
off ers a succinct list of eight key elements of eff ective professional development:

1. Format: Is the training a traditional format such as a workshop or more 
innovative such as a study group or hands-on activity?

2. Duration: How many hours of contact time are involved and over how 
long a span of time?
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3. Collective participation: To what extent are participants currently work-
ing together as teachers in the same schools, grades, or departments?

4. Inclusiveness: Are all teachers within a given community invited to 
participate?

5. Incentives: Are teachers provided with reasonable positive motivations 
to participate?

6. Active learning opportunities: Are teachers engaged in meaningful and 
relevant activities?

7. Content focus: Is the focus on teachers’ classroom practice and how 
students learn?

8. Coherence: Does the program align itself with standards or teachers’ goals?

In this report, as in many other research and policy reports (CEO Forum on 
Education and Technology, 1999; Loucks-Horsley et al., 1998; National Foun-
dation for the Improvement of Education, 1996; Offi  ce of Technology Assess-
ment, 1995), identifi cation of these features has stemmed largely from reviews 
of existing programs, formative program evaluations, and theoretical models of 
eff ective learning in organizations.

Duration vs. Intensity of a Professional Development Program
Providing professional development of an appropriate duration is consistently 

included in lists of key features of successful professional development programs 
(NFIE, 1996; NPEAT, 1999; SRI International, 2002; U.S. Department of 
Education, 1999), and general statements are often made that longer programs 
are more eff ective (Garet, Porter, Desimone, , Birman, & Yoon, 2001; U.S. De-
partment of Education, 1999). Some empirical evidence has suggested that this 
is true, but studies have taken diff erent approaches to identifying whether the 
infl uential factor is duration (i.e., the total number of contact hours involved) 
or intensity (i.e., the frequency and length of training sessions).

A number of studies of the National Science Foundation-funded state systemic re-
form initiatives, for example, suggest that both the duration and the relative intensity 
of a given training are related to consequent change in teacher practices (Corcoran, 
Shields, & Zucker, 1998; Fine & Raack, 1994; Weiss, Montgomery, Ridgway, & 
Bond, 1998). An evaluation of West Virginia’s Preparing Tomorrow’s Teachers to Use 
Technology program (Trek 21) found that the duration of the training seemed to in-
fl uence program outcomes, but this study did not distinguish duration from intensity 
(Mitchem, Wells, & Wells, 2003). A three-year study of the Eisenhower Professional 
Development Program (Porter et al., 2000) defi ned duration as a combination of 
total contact hours and time span within which the trainings were completed. Porter 
and colleagues found that longer durations led to more positive outcomes.

A follow-up study published by Garet and colleagues (2001), based on the 
data from the three-year Eisenhower study, found that both intensity and dura-
tion were important dimensions of quality professional development and that 
each had a distinct eff ect on outcomes. Th ey hypothesized that greater duration 
(more total hours) and lower intensity (longer overall time span) provided more 
time for teachers to align their activities with the goals of the training, and more 
opportunities for active learning.
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Kennedy (1999), however, cautioned that much of both the rhetoric and the 
empirical research concerning professional development was too heavily focused 
on structural features such as duration, and paid inadequate attention to the 
kinds of activities and topics included in the professional development program. 
In her meta-analysis of science and mathematics professional development pro-
grams that ranged from 2.5 to 150 contact hours, Kennedy demonstrated that 
very brief programs (in terms of duration) sometimes demonstrated greater ef-
fects than longer programs, which she attributed to the strong content focus of 
the shorter trainings.

Kennedy also looked at intensity of trainings, comparing those spread across a 
school year to concentrated trainings such as intensive workshops, but found no 
clear benefi t to any structural features related to duration that were independent 
of high-quality program content. Her analyses suggest that the most important 
features of a professional development program are a strong focus on helping 
teachers understand how students learn specifi c content and how specifi c in-
structional practice can support that learning process. In addition, she found 
that programs that allowed teachers to explore new approaches and refi ne them 
for their own use were more successful in causing later changes in teachers’ in-
structional practices than were programs that provided prescriptive approaches 
to teaching. Kennedy concluded that curricular design should have priority over 
structural concerns when developing eff ective professional development.

Th e Role of Individual Characteristics in Successful Professional Development 
Outcomes

Other researchers share Kennedy’s interest in emphasizing the importance of 
delivering professional development that is directly relevant to what teachers 
and students do in the classroom and tightly focused on understanding stu-
dents’ learning processes (e.g., Garet et al, 2001; Loucks-Horsley et al, 1998). 
Indeed, a growing body of literature has focused on the infl uence that teachers’ 
personal motivations, interests, and prior knowledge have in determining the 
eff ect of a given professional development program on the quality of teachers’ 
instruction. Th is literature has suggested that teachers are more likely to build 
on what they learn from professional development experiences when their exist-
ing knowledge and priorities are acknowledged and made central to the learning 
process (Cochran-Smith & Lytle, 1992; Lieberman, 1995).

Researchers working specifi cally in the educational technology fi eld have em-
phasized similar issues in relation to technology-focused professional develop-
ment. In their evaluation of the Trek 21 program, Mitchem, Wells, and Wells 
(2003) state strongly that the program’s emphasis on placing teachers’ own 
curricula and their eff orts to improve instruction at the center of the program’s 
structure were fundamental to its success. Dede (1998) has argued that technol-
ogy-related professional development must engage with and build on teachers’ 
own interests and priorities (rather than on delivering highly structured, prede-
termined methods for using technology in the classroom) to generate sustained 
and high-quality use of technology in the classroom. Riel and Becker (2000) 
have demonstrated that teachers who are most likely to be frequent technol-
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ogy users are also teachers who are familiar with constructivist approaches to 
teaching in general and who are broadly engaged with their professional com-
munities, suggesting that these teachers are likely to demand the opportunity to 
shape their professional training to meet their own needs and the needs of their 
local teaching communities.

INTEL TEACH TO THE FUTURE
Intel Teach to the Future is a professional development program for K–12 

classroom teachers that focuses on the integration of specifi c software applica-
tions and technology skills into students’ project-based classroom work. Th e 
program is off ered to teachers in more than 35 countries worldwide. Th is study 
draws on data collected between 2001–2003 for the evaluation of the U.S. 
program’s inservice implementation. Th e goal of the program is to help teach-
ers who already have some basic technology skills begin to integrate technology 
more eff ectively into their classrooms to enhance student learning. 

Divided into ten four-hour modules, the curriculum guides teachers through 
a process of developing a complete unit plan. Organized around a single re-
search question, the unit engages students in the use of technology to conduct 
research, compile and analyze information, and communicate with others. Th e 
program addresses uses of technology including Internet research, Web page 
design, and productivity software, focusing specifi cally on the use of Microsoft 
PowerPoint and Publisher for both Web page and brochure or newsletter con-
struction. Teachers learn from other teachers how, when, and where they can in-
corporate these tools and resources into their work with students, particularly to 
support students’ work on sustained projects and original research. In addition, 
teachers are instructed on how best to create assessment tools and align lessons 
with district, state, and national standards.

Intel Teach to the Future uses a train-the-trainer model. Districts apply to 
participate in the program, and then send a group of Master Teachers to train-
ings conducted by Senior Trainers. Master Teachers then conduct three train-
ings each within their districts during the next three years, each teacher training 
a total of 60 K–12 Participant Teachers. Intel Teach to the Future is off ered in 
many states across the United States, and administered by Regional Training 
Agencies housed in a range of universities and non-profi t organizations. In the 
particular version of the program discussed in this article, Master Teachers re-
ceived laptop computers and stipends for their work, and Participant Teachers 
received software and, in some cases, stipends or professional development cred-
its provided by their school districts.

Prior Evaluation Findings
Th e implementation model for this large-scale program was highly structured, 

and many features of the training did not vary signifi cantly from one setting to 
another. One prominent feature of the training, however, could be set by Mas-
ter Teachers delivering local trainings: the time span within which the training 
would cover the standard forty-hour curriculum. In other words, the intensity 
of the delivery of the program could vary considerably. Formative evaluation 
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of the implementation of this program suggested that this decision did have a 
notable infl uence on teachers’ experience of the training. For example, Master 
Teachers were typically trained in a series of fi ve eight-hour days, covering two 
modules per day. Th is intensive experience often led to high levels of frustration 
during the early portions of the training, which shifted into strong feelings of 
accomplishment by days four and fi ve of the experience.

Participant teachers often experienced the training through weekly four-hour 
sessions or other similar formats. Formative evaluation suggested that these train-
ings also provided enough continuity for educators to maintain a focus on their 
goals for their projects and to create a sense of community within their training 
group. Interviews with teachers and observations of trainings suggested that when 
sessions were spread out over a much longer period than this, teachers often lost 
track of their ideas or of the themes of the curriculum between meetings, and that 
the group lacked the coherence found within groups that met more frequently 
(Culp, Shankar, Gersick, & Pedersen, 2001). More specifi cally, interviews and ob-
servations indicated that teachers participating in less intensive trainings had more 
trouble maintaining a focus on the overall goals of the training and on developing 
and pursuing their personal agenda within the context of the training than those 
participating in relatively intensive sessions. When trainings were low-intensity, 
teachers found they had to make the eff ort to “re-invent” their purpose for attend-
ing at each session, while in intensive settings they felt they had committed to a 
process that was going to produce a foreseeable outcome that would be directly 
relevant to their needs and interests as teachers (for more information, see Culp et 
al., 2001 and Martin, Gersick, Nudell, & Culp, 2002).

Th ese fi ndings suggest that at least one particular structural feature of this pro-
gram, the intensity of delivery of the curriculum, was being modifi ed extensively 
from one implementation to another, and that this modifi cation was aff ecting 
teachers’ perceptions of the relevance and usefulness of the training. Th ese observa-
tions and teacher interviews, however, did not provide enough evidence to support 
any conclusions about the exact relationship between the intensity of the program 
and teachers’ perceptions, or about whether their relationship might have an eff ect 
on program outcomes. Consequently, this paper draws on survey data also collect-
ed through this evaluation to look more deeply at the interaction of these dimen-
sions of the program and their potential impact on program outcomes.

METHODS AND ANALYSES
Sampling Method

All Participant Teachers enrolled in Intel Teach to the Future were required 
to fi ll out an application form before the training and were asked to complete 
a brief end-of-training survey immediately upon completion of the 40-hour 
training. Th e application form contained basic demographic questions includ-
ing the teachers’ sex, racial/ethnic background, and years of teaching experience. 
Th e end-of-training survey collected information regarding the teacher’s satis-
faction with the training and the trainer, their judgments of their preparedness 
to use technology in the ways emphasized in the training, and their perceptions 
of training goals, as well as the end date of the training.



Journal of Research on Technology in Education 319

In April of each year of the evaluation (2001—2003), all teachers who had 
completed either a Master Teacher or Participant Teacher training were con-
tacted by e-mail and asked to fi ll out a voluntary end-of-school-year survey. Th is 
Web-based instrument survey collected data on topics including teachers’ use 
of technology, their use of the materials they created during their training, and 
their instructional practices.

End-of-training surveys from more than 26,000 Participant Teachers who 
completed their training in the 2002 calendar year were matched with the end-
of-school-year data from April 2003. Although more than 4,000 responses to 
the 2003 follow-up survey were collected, this sample size includes responses 
from Master Teachers and Participant Teachers who were trained before 2002, 
as well as teachers who did not provide the identifying information necessary 
to make a successful match, all of whom were not included in this analysis. In 
addition, because the literature on professional development considers summer 
institutes to be distinct from training during the school year in multiple ways 
(Henriquez & Riconscente, 1998; SRI International, 2002), teachers who be-
gan their training during the summer months were eliminated from the analy-
ses. Th e resulting sample (N = 237) is described in detail below.

Current Sample
All 237 K–12 teachers began their training during the school months (Janu-

ary-May or September-December) of 2001 or 2002 and completed their training 
during the 2002 calendar year. An overwhelming majority of the teachers (95%) 
reported teaching in public schools and identifi ed themselves as White (87%) 
and female (82%). When asked to select the grade levels they primarily teach, 
27% reported teaching lower elementary (K–3rd grade), 19% reported teach-
ing upper elementary (4th–5th grade), 27% reported teaching middle school 
(6th–8th grade), and 28% reported teaching high school (9th–12th grade). Th e 
teachers represent more than 130 diff erent school districts, and were uniformly 
distributed across the fi fteen regions of the United States in which the program 
was being delivered, indicating a wide geographic diversity, with percentages 
ranging from 2.5–13.1% of the teachers per region. In addition, 33% of the 
teachers reported teaching in schools where 0–25% of the students qualify for 
free/reduced price lunch (FRP), 27% in schools where 26–50% of the students 
qualify for FRP, 15% in schools where 51–75% of the students qualify for FRP, 
and 16% in schools where 76–100% of the students qualify for FRP.

Measures
Outcome variables. Two levels of outcomes were defi ned as “successful” pro-

gram outcomes. Th e fi rst, basic outcome is considered a baseline for success, 
and requires only that teachers report using one or more of the software appli-
cations or technology skills covered in the training that they had not used prior 
to the training (these included using Microsoft PowerPoint/creating a presenta-
tion; using Microsoft Publisher/creating a newsletter or brochure, and using 
Microsoft Publisher/creating a Web site). Th e second, optimal outcome requires 
that teachers implement with their students a new technology-rich lesson in ad-
dition to the unit plan they had developed in their training. Th is optimal level 
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of implementation is taken as an indicator that a teacher has not only used the 
unit developed during her training but also is now at least beginning to inte-
grate technology into the curriculum more broadly, and in ways not done prior 
to the training. Specifi c indicators for defi ning the two outcomes were selected 
or derived from questions in the 2003 follow-up survey.

1. Basic outcome: Using new software applications/technology skills. 
Teachers were asked to select which of the three specifi c software ap-
plications/technology skills emphasized in the training they had used 
with their students in the classroom. Teachers were able respond with 
“Used before training,” “Started using after training,” or “Never used.” 
If a teacher reported that she started using any one of the three soft-
ware applications/technology skills after the training, he or she received 
a code of 1 for success. Teachers were coded a 0 for non-success if they 
reported having used all three software applications/technology skills 
before the training or never using any of the software applications/
technology skills. Of the 228 teachers who completed these questions, 
66% (n=151) were successful and 34% (n=77) were not successful on 
this outcome. Of the 77 who were not successful, 22 (9.6% of the full 
group) were teachers who had used all three software applications/tech-
nology skills prior to the training, and therefore could not be defi ned 
as “successful” on this outcome.

2. Optimal outcome: Using new technology-rich lessons. Teachers were 
asked “Have you implemented other new technology-integrated les-
sons or activities with your students during the 2002–2003 school 
year?” A response of “yes” was coded 1 for success and a response of 
“no” was coded 0 for non-success. Of the 235 teachers who answered 
this question, 78% (n=184) were successful and 22% (n= 51) were not 
successful on this outcome.

Predictor variables: All fi ve predictor variables were chosen or derived from 
questions in the end-of-training or follow-up surveys:

1. Prior technology use: An index of each teacher’s prior technology use 
was created by calculating the number of the three key software ap-
plications/technology skills teachers reported having “Used before 
training” with their students in the classroom (n = 215, M = 1.02, 
SD = 1.01). Of the 215 respondents, 40% (n= 85) reported having 
no previous experience with any of the software applications/technol-
ogy skills, 29% (n=62) reported having previous experience with one, 
21% (n=46) reported experience with two, and 10% (n= 22) reported 
experience with all three of the software applications/technology skills 
covered in the training.

2. Length of training: Th is variable describes the intensity of the training. 
Th e number of days between the fi rst day and the last day of the train-
ing was calculated and coded into the following three categories:
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     a. Compressed Length (0–44 days) 
     b. Standard Length (45–95 days) 
     c. Extended Length (96 days or more).
Th e Standard Length encompasses a common implementation model 
of covering one four-hour module per week for ten weeks. Th e Com-
pressed Length requires repeatedly combining multiple modules within 
a week. Th e median length of training was 71 days (n = 228, M = 
76.53 days, SD = 42.69 days), with 19% (n=44) of the teachers com-
pleting the training in Compressed Length, 55% (n=126) in Standard 
Length, and 25% (n=58) in Extended Length. For the purposes of the 
analysis, “Extended Length” was coded as the baseline.

3. Technology preparedness (composite variable): Teachers were asked four 
4-point Likert scale questions regarding how prepared they felt to use 
technology with their students after participating in the training. Th e 
answer choices ranged from 1 (not at all prepared) to 4 (very prepared). 
A score was derived for each respondent by calculating his or her mean 
response to these four questions (n = 228, M=3.4, SD = .58). See Table 1 
for the specifi c questions used in all the composite measures.

4. Student work (composite variable): Teachers were asked three 4-point 
Likert scale questions regarding how useful the program was in train-
ing them to create specifi c technology-based projects with students. 
Answer choices ranged from 1 (not at all useful) to 4 (very useful). A 
score was derived for each respondent by calculating his or her mean 
response to these three questions (n = 228, M=3.62, SD = .58).

5. Pedagogical usefulness: Teachers were asked two questions regarding 
how useful the pedagogical topics and strategies covered in the training 
were to them. Again, answer choices ranged from 1 (not at all use-
ful) to 4 (very useful), and a score was derived for each respondent by 
calculating his or her mean response to these questions (n = 228, M = 
2.94, SD = .80).

RESULTS
Descriptive statistics were run on each predictor variable for both outcome 

measures. Th e results are listed in Tables 2 and 3. All fi ve predictor variables 
were entered in forward stepwise logistic regression analyses, which predicted 
each outcome separately. Th is generated two models, one illustrating the rela-
tionship of these predictor variables to the baseline outcome (new software use) 
and one relating the same predictor variables to the optimal outcome (using 
new technology-rich lessons). For each case, the signifi cant model with the most 
predictors was chosen and reported. Results are listed in Tables 4 and 5.

Using New Software Applications or Technology Skills
As Table 4 illustrates, only “Prior technology use” and “Usefulness of peda-

gogy” were signifi cant predictors of the basic outcome: whether or not teachers 
use at least one new software application with their students after the training 
(p < .01 for both). Th e odds ratios reveal that the probability of using new 
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software increases as perceived usefulness of the pedagogical approach empha-
sized in the program increases, even after controlling for prior technology use. 
Conversely, the probability of using new software decreases as prior technology 
use increases after controlling for perceived usefulness of pedagogical topics, 
presumably because of the limited number of software applications/technology 
skills included in the measure.

Table 1: Original Questions Used to Derive Composite Measures for 
Predictor Variables

Composite Measures Questions from End-of-Training Questionnaire 
Technology preparedness  Having completed your training, how well prepared do
 you feel to do the following activities with your 
 students?

  •  Integrate educational technology into the grade or 
     subject that I teach

  •  Support my students in using technology in their 
     schoolwork

  •  Evaluate technology-based work my students 
     produce

Usefulness of pedagogical  How useful was each of the following components of 
   topics the training in helping you learn how to integrate 
 technology into your teaching practices?

  •  Creating and exploring the uses of Essential 
     Questions and Unit Questions

  •  Discussing and thinking through the pedagogical 
     topics

Usefulness of creating  How useful was each of the following components of 
   specifi c technology- the training in helping you learn how to integrate 
   based projects with  technology into your teaching practices?
   students •  Creating student multimedia presentations

  •  Creating student publications
  •  Creating teacher support materials
  •  Creating student Web sites   

Table 2: Descriptive Statistics for Basic Outcome: Using New Software in 
Classroom (N = 237)

          Used     Did Not Use 
Predictor Variable n Mean (SD), n Mean (SD),
     Percent     Percent 
Prior Tech Use 141   .75 (.76) 71 1.58 (1.21)
Technology Preparedness 151 3.44 (.56) 71 3.36   (.63)
Student Usefulness 151 3.68 (.53) 71 3.52   (.67)
Pedagogical Usefulness 151 3.03 (.74) 71 2.76   (.86)

Length (Compressed) 31   70.5% 13   29.5%
Length (Standard) 80   63.5% 46   36.5%
Length (Extended) 40   69.0% 18   31.0%  
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Table 3: Descriptive Statistics for Optimal Outcome: Implementing New 
Technology-Rich Activities (N = 237)

      Implemented Did Not Implement  
Predictor Variable n Mean (SD), n Mean (SD), 
     Percent     Percent 
Prior Tech Use 167 1.15 (1.03) 47   .60 (.80)
Technology Preparedness 184 3.49   (.54) 51 3.12 (.65)
Student Usefulness 184 3.68   (.54) 51 3.41 (.68)
Pedagogical Usefulness 184 3.04   (.73) 51 2.59 (.92)

Length (Compressed) 43    89.6% 5    10.4%
Length (Standard) 103    79.8% 26    20.2%
Length (Extended) 38    65.5% 20    34.5%  

Table 4: Logistic Regression Model Predicting Basic Outcome: Using New 
Software in the Classroom (N = 237)

          eB
Predictor B (log) S.E. (log) (Odds Ratio) 
Prior Tech Use 0.87 0.16**       .42
Pedagogical Usefulness 0.52 0.20**     1.69
Constant 0.19 0.61     1.21

   
χ2  39.19** 
df    2 
Nagelkerke R2  .23
      
** p < .01

Using New Technology-Rich Lessons
“Prior technology use” and “Usefulness of pedagogy” were also signifi cant pre-

dictors of the optimal outcome: implementing new technology-rich activities in 
the classroom. However, as Table 5 reveals, “Length of training” and “Technol-
ogy preparedness” are also signifi cant predictors for this outcome (p <.05 for all 
except “Prior technology use,” where p < .01). Th e odds ratios reveal that for 
the three continuous, signifi cant predictors, the probability of implementing 
new technology-rich activities in the classroom increased as the intensity of the 
training increased, even after controlling for the other predictors. In the case of 
“Length of training,” both the Compressed and Standard Lengths signifi cantly 
increased the odds of implementation compared to the baseline Extended 
Length. Specifi cally, the odds of implementing increased by more than 200% 
when teachers completed the training in Standard Length, and by more than 
300% when teachers completed the training in Compressed Length compared 
to Extended Length.
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DISCUSSION
An abundance of previous research has found that certain structural, program-level 

characteristics are important to the creation of a successful teacher professional devel-
opment program. A growing body of literature has also found that individual-level 
characteristics of the teachers are also important in determining the success of such 
programs. But few studies have investigated the role of program-level and individual-
level characteristics on professional development outcomes at the same time. Th e 
program-level characteristic isolated for these analyses was intensity of the program. 
In addition, for this study, two separate outcomes were chosen to measure success of 
the program: the increased use of the software emphasized in the program, and the 
implementation of new technology-rich lesson plans in the classroom.

Th is study suggests that, in the case of Intel Teach to the Future, diff erent 
combinations of factors are infl uencing programmatic outcomes. First, as Table 4 
illustrates, teachers’ perceptions of the relevance of particular pedagogical topics 
emphasized in the training (specifi cally, supporting students’ project-based learn-
ing) is a signifi cant predictor of whether teachers achieve the basic program out-
come of beginning to use one or more new software applications/technology skills 
in the classroom after the training. Th is fi nding suggests that a perception of rel-
evance is important to support the integration of new tools into current practice.

Second, as Table 5 illustrates, a diff erent combination of factors was important 
in generating the optimal outcome of implementation of new technology-rich 
lessons or units in the classroom (in addition to the unit developed during the 
training). Both teachers’ perceptions of the relevance of the pedagogical ap-
proaches emphasized in the training and the intensity of the training were 
signifi cant determining factors in whether teachers achieved this outcome. Th is 
fi nding suggests that the intensity of the training experience is important in pro-
moting a change in teacher practice to include both new tools and new practices. 
Further, teachers’ reports of how prepared they felt to use technology with their 
students after their training was also a signifi cant predictor of this outcome.

Table 5: Logistic Regression Model Predicting Optimal Outcome:
Implementing New Technology-Rich Activities in the Classroom (N = 237)
          eB
Predictor B (log) S.E. (log) (Odds Ratio) 
Length (compressed)  1.24   0.59*      3.46
Length (standard )  0.84   0.40*      2.32
Prior Tech Use  0.62   0.22**      1.87
Technology Preparedness  0.62   0.31*      1.87
Pedagogical Usefulness   0.92   0.24*      1.87
Constant -3.73   1.07**        .02

   
χ2  37.85** 
df      5 
Nagelkerke R2      .25
     
*p< .05, ** p < .01
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Taken together, these fi ndings reveal that intensity of delivery has infl uenced 
this professional development program’s outcomes. Specifi cally, teachers were 
more likely to implement multiple new technology-rich lessons or units when 
the training had been delivered in a relatively intensive format (covering the 
40-hour curriculum in approximately three months or less). Th is provides a 
deeper understanding of the general recommendation in the professional de-
velopment literature that “longer is better,” both in terms of contact hours and 
time span of delivery (Garet et al, 2001; Porter et al, 2000). Th is eff ect did not 
apply, however, to the basic outcome of expanded use of software applications/
technology skills, as time span was not shown to infl uence whether teachers 
achieved this outcome. Th erefore, duration and contact hours are likely to have 
independent, diff erential eff ects on program outcomes. Th eir interaction needs 
to be examined more carefully in future research.

Th is research elaborates on Kennedy’s (1999) conclusions about the need for 
focused, quality content that teachers fi nd relevant to their students’ needs. 
Th e fi ndings show that teachers’ belief in the relevance of the pedagogical ap-
proaches emphasized in this training was a signifi cant predictor of their achieve-
ment of both the basic outcome (use of new tools) and the optimal outcome 
(use of multiple new technology-rich lessons). Kennedy (1999) contends that 
a strong focus on eff ective instructional strategies for supporting student learn-
ing and opportunities for teachers to explore new concepts and create their own 
materials are central to successful professional development. Furthermore, she 
concludes that the extended duration of professional development, indepen-
dent of quality content, off ered no benefi ts. Indeed, maintaining an emphasis 
on specifi c instructional strategies that can support students’ learning processes 
is relevant even to achieving what may seem to be relatively constrained, skill-
based outcomes such as increasing teachers’ use of technology applications in 
the classroom. Our fi ndings suggest that intensity of training, in conjunction 
with program content, plays a crucial role in supporting teachers in achieving 
the optimal outcome of changing their practice by making use of multiple new 
technology-rich lessons.

Finally, the results show that, in the case of this professional development 
program, programmatic and individual factors infl uence one another to shape 
program outcomes. Although prior technology use and perceptions of usefulness 
of the pedagogical emphasis of the curriculum were important in predicting use 
of the software applications and technology skills emphasized in the training, 
intensity of training and teachers’ perception of preparedness to use technology 
in the classroom after training were necessary to predict teachers’ achievement of 
the larger goal of advancing their integration of these tools into their curriculum.

CONCLUSIONS
Th e fi ndings of this study confi rm and refi ne fi ndings from prior formative 

evaluation of this professional development program regarding the eff ect of pro-
gram intensity on outcomes. Formative program evaluation had suggested that 
teachers participating in low-intensity trainings (those stretching over more than 
approximately three months time) had diffi  culty maintaining a focus on or com-
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mitment to either the overall goals of the program or their own personal goals 
for developing new curricular materials. In contrast, teachers participating in 
intensive trainings formed more coherent, if short-lived, communities of practice 
with their colleagues and were able to maintain a clear focus on the broad goals 
of the program and their own goals for their participation in the program.

Th ese fi ndings also demonstrate the importance of designing professional 
development programs that invite teachers to begin from their own knowledge 
base, needs, and interests, as opposed to dictating to teachers the reasons why 
they should commit themselves to the goals or ideals the training chooses to ex-
tol. When teachers are ready to engage with the ideas being presented, and when 
they can easily perceive a connection between those ideas and their own perspec-
tives and goals, then they are likely to fi nd the opportunity and motivation to 
follow up on what a particular professional development program may off er.

It is possible that selection bias has infl uenced these fi ndings, as the 237 teach-
ers included in the analysis represent a small portion of the 7,000 teachers trained 
in the U.S. through this program during the 2002–2003 school year. Th erefore, 
similar analyses should be conducted on other professional development pro-
grams being delivered with varying intensity and duration in the future. However, 
both the sample examined here and the overall population of participants in this 
program closely resembles the national average of teachers in terms of sex and 
race/ethnicity (U.S. Department of Education, 2002), suggesting that selection 
bias is unlikely to have played a very prominent role in infl uencing the outcomes.

Th is study provides empirical evidence for the need to measure diff erent levels 
of professional development outcomes regarding education technology integra-
tion (e.g., learning new technology skills vs. implementing new technology 
lessons), as well as for examining diff erent combinations of programmatic and 
individual characteristics that may predict these outcomes. However, the out-
comes defi ned in this study and the factors considered as predictor variables in 
this case are far from exhaustive and many other dimensions of both program 
structure and individual interest and engagement with professional develop-
ment remain to be examined. Future research should measure and incorporate 
other predictive factors that have been identifi ed as key components to profes-
sional development within education technology, as well as isolate and measure 
other levels of outcomes. For now, however, it is clear that the achievement of 
diff erent outcomes from professional development programs is being infl uenced 
by diff erent combinations of both programmatic and individual characteristics.
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