
 
 
 
 

ATLAST Research Report 4, Year 3 

Summary of Research Findings for: 
Achieving Technological Literacy in Arizona for Students and Teachers 

 
January 2011 

 
 

Grant Award No. 0802487 
National Science Foundation, Advanced Technological Education 

 
Awarded to Maricopa Community Colleges District 

Performing Unit: National Center for Teacher Education 
 
 
 

Joseph Mattoon 
ATLAST Research Leader 
1635 NE Mayview Drive 

Albany, OR  97321 
541-926-1347 

 
 

Report Dissemination 

This report is primarily intended for Grant Project Investigators and project leadership.  Additional uses 
and distribution of this report or portions of the report may include: data sharing with participants, Annual 
Project Reports to the National Science Foundation, updates and planning for project research and 
training operations, and publications or presentations by Project leadership. 

 
Acknowledgements 

Principal Investigator, Ray Ostos has provided leadership and oversight throughout the grant period.  
Project Coordinator, Jeannette Shaffer designed, developed, and delivered a large portion of the 
professional development training for secondary teachers.  Research Assistant, Kelly Dooling helped 
design, develop, and administer research and evaluation instruments and has provided editorial feedback 
and data collection support throughout the research effort.  
  



Contents 

Research Summary ...................................................................................................................................... 1 
Project Background ...................................................................................................................................... 1 
General Findings on Technology in Education ............................................................................................ 2 
ATLAST Research Findings ........................................................................................................................ 4 

General Findings and ATLAST Participation ....................................................................................... 5 
Data Collection and Sharing .................................................................................................................. 6 
Needs Assessment ................................................................................................................................. 6 
Research with Participating Students .................................................................................................... 6 
Effects of ATLAST Training Strategies and Format ............................................................................ 8 
Teacher Preferences for ICT Tools ....................................................................................................... 8 
Barriers to Technological Literacy ........................................................................................................ 8 
Effects of Intensive Training Events ..................................................................................................... 9 
Teacher and Student Perceptions of ATLAST Workshops and Learning Events ................................. 9 
Observations of Knowledge Transfer and Implementation of ICT at Schools..................................... 14 

ATLAST Participatory Training Model ..................................................................................................... 15 
ATLAST Training Format and Activities ............................................................................................ 18 

Future ATLAST Research Efforts .............................................................................................................. 20 
References ................................................................................................................................................... 20 
 
 

Tables 

Table 1. Summary of ATLAST Project Thrusts, Activities, and Impacts. .................................................. 4 
Table 2. Focus Group Probe Topics and Questions and Participant Feedback ............................................ 7 
Table 3. Composition of Rating Categories ................................................................................................ 11 
Table 4.  Aggregated Responses Across Inquiry Categories by Teachers and Students ............................ 12 
Table 5.  Rating Data Collapsed Across Inquiry Categories ...................................................................... 14 
Table 6. Results of Follow-Up Survey on Implementation and Impact ...................................................... 15 
Table 7. Model Components and Associated Impacts ................................................................................ 17 
 
 

Figures 

Figure 1. Teacher Ratings of Training Quality and Outcomes Ranked by Inquiry Category .................... 12 
Figure 2. Teacher and Student Ratings of Training Topic Relevance ........................................................ 14 
Figure 3. General Model for Training and Technological Literacy Outcomes ........................................... 17 
Figure 4. Participatory Training Strategies ................................................................................................. 18 
 
 



Summary of ATLAST Research, Report 4, Grant No. 802487, Joseph Mattoon, Research Leader, January 2011 

1 

Research Summary 

This report is provided to outline the background, functions, and outcomes of research that was conducted 
as an integral component of the Achieving Technological Literacy in Arizona for Students and Teachers 
(ATLAST) grant.  Research was embedded within technology training to broaden our knowledge of 
technological literacy and current state of technology use in Arizona schools, and to assist in 
development, validation, and implementation of the ATLAST Participatory Training Model.  ATLAST is 
planned for further expansion by offering technology training to all STEM teachers in Career and 
Technical Education (CTE) programs in Arizona.  The new training effort (proposal submitted in October 
2010) would further extend the training model to include selected students of each participating teacher.    
ATLAST research draws information and conclusions from established research literature, ATLAST 
training evaluations, and data collected to answer related questions.  Research thrusts, data collection, and 
conclusions were tempered by established pedagogical principles, learning theory, and recent findings of 
published educational research.  Qualitative and quantitative data were collected in a manner that 
facilitated triangulation across data sources and different types of research observations.  Data was 
acquired from online and printed surveys, interviews and focus groups, training evaluation forms, and 
evaluation of teachers’ implementation of new technology at participating schools.  Most analyses 
provided here represent a composite of several research efforts conducted and reported across the 
Project’s first three years, and discussed in detail in three previous ATLAST Research Reports.1,2,3   
 

Project Background 

The ATLAST Project begin in April 2008 and was planned to end in March 2011, but a Project extension 
is currently being requested to extend the effort for one year.  Data has been collected at all stages of the 
training to support research and formative development of the Participatory Training Model.  While some 
high school students have participated in the training with their teachers, the primary effort has been to 
build the technology skills of secondary teachers and their overall technological literacy and 
understanding of how to leverage technology to improve student learning—especially active, 
collaborative learning that prepares students for advanced degree programs and professional work.   
 
ATLAST training goals and objectives were derived from a review of research on technology in 
education,4,5,6,23 technological literacy,7 and from technology knowledge and skill standards developed by 
national and state organizations.8,9,10,11  ATLAST training content was mapped to selected standards from 
these sources.  Since the standards prescribe a broad array of technology knowledge, skills, and topics, the 
ATLAST staff was able to design training content that both addresses the standards and the primary 
interests and immediate needs of participating teachers (e.g., skills for using technology recently acquired 
by participating schools).  
 
ATLAST training methods reflect a design approach to teaching and learning in which instructional 
format is adjusted frequently based on training outcomes and continuous formative evaluation.12  
Learning takes place in a collaborative environment in which learners work together in small teams 
during direct training (at workshops) and self-mediated learning (at home schools).  Training participants 
begin productive work with information and communication technology (ICT) tools immediately after 
being introduced to them and gaining basic knowledge of how they are used.  Guidance from ATLAST 
trainers begins with close, face-to-face assistance by trainers, which is gradually “faded” as teachers gain 
confidence and momentum.  Participants are tasked to increasingly utilize collaboration and 
communication ICT tools to work with trainers and team members virtually.  This helps initiate a local 
community of tech-savvy teachers who are connected via ICT and common needs and interests.  
Although teachers are encouraged to complete as much face-to-face training as possible by attending 
workshops (13 provided to date), learning by collaboration with other teachers is equally important to 
ensure mastery of technology skills.  Collaborative learning projects greatly expand opportunities to 
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continue learning between workshops and to implement the knowledge and resources gained from 
workshops.  Virtual (remote) collaboration via ICT is rapidly becoming a critical skill area in both 
professional and educational settings.  Thus, direct support to teachers was gradually transformed into a 
virtual, collaborative support system, whereby participants received technical help and shared new ICT 
resources as professionals do in the workplace.  This also reduces place- and time-bound barriers to 
ongoing learning and helps teachers gain the competence and self-confidence needed to become more 
independent (self-mediated learners) and to exploit the powerful ICT tools and services now available for 
public and private use free of charge.   
 
The selected ICT tools and devices introduced to teacher participants during ATLAST training have some 
common characteristics: ease of use; widespread or developing popularity; immediate and free access by 
most students; broad popularity and motivational appeal to users; integrated applications with multiple 
functions and capabilities (e.g., communication, collaboration, social networking, multimedia sharing); 
and devices and/or systems that participating schools have recently acquired but have less than adequate 
training for teachers and students.    
 

General Research Findings on Technology in Education 

The ATLAST Project was inspired by recent technological advancements, increased use of ICT, research 
on educational reform, and the reports of Arizona education administrators who indicated an urgent need 
for secondary teachers to acquire skills for leveraging technology.  The importance of technology in 
education is well documented and recognized at the highest administrative levels.  A “National 
Educational Technology Plan (NETP) (Transforming American Education: Learning Powered by 
Technology) was released in March 2010 by the Department of Education.  NETP calls for the 
improvement of pedagogy through the use of technology at all levels of K-12 education.   
 
Survey findings from 1,300 U.S. teachers who use technology indicate it has increased achievement for 
student research (76%), understanding (64%), problem-solving (57%), and writing quality (59%).13  
Bransford states that “on-demand learning is now within reach, supporting learning that is life-long and 
life-wide.”14  Yet, research by the Center for Educational Research and Innovation indicates that the 
potential impact of technology at schools is dependent on, first, increasing teachers’ competence and 
confidence for using it.15  The positive effect of technology on STEM teaching and learning relies on 
robust and extended learning experiences for teachers and students in which ICT tools and collaborative 
exchange among peers are applied in the same way as in the 21st-century, technical workplace.16  We 
know little about how students can use ICT to support the kind of extended problem-solving that is done 
in the technical workplace,17 because students and teachers seldom engage in continued ICT tool use 
outside of standard classroom environments and standard formats for teaching (e.g., lectures and 
textbooks).18  The gap in use of technology for learning at schools causes students to mentally partition 
their concept of school learning from the most common modalities of information gathering and learning 
that they, and the general public, now use (e.g., Internet resources and social interaction).  This disconnect 
has convinced many young students that school learning is bogus, and that their teachers and teaching 
methods are naïve and antiquated.  The direct result is a lack of trust in their teachers’ knowledge and a 
lack of motivation for learning when forced to use standard academic resources (e.g., textbooks, library). 
 
While the ATLAST Project primarily addressed the needs of teachers, a number of students of these 
participating teachers were experimentally integrated into the professional development events and 
projects.  We did this for three reasons: (1) Participating teachers expressed their wish to work directly 
with their students during training, thus providing them the same opportunities to develop ICT skills.  (2) 
Teachers were aware that some of their students were very knowledgeable and skilled relative to digital 
technologies, and they enjoyed working with these students, who they described as “fearless of 
technology.”  (3) Follow-up research verified teachers’ assumptions, and findings suggest a potentially 
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strong, positive effect for conducting joint technology professional development where teachers and 
students learn together in teams.   
 
Many young students are ahead of their teachers in terms of ICT familiarity and how to use it to gather 
information, socialize, and acquire up-to-date knowledge of our technical world.  Ledesma states that 
“students will use resources and technologies to meet expectations in ways that make sense for them—
and sometimes in ways that were better than anything we [educators] had conceived.”19  An extensive 
research study by the MacArthur Foundation found that young adults have pre-existing, high levels of 
confidence and skill for using ICT and technology-use behaviors that could be leveraged to improve 
learning at school.20  Most young adults become familiar with ICT (e.g., cell phones, computers, Internet) 
at an early age and continue to use it during their teen years to express their identity, share opinions and 
information, network with friends, meet new friends, discuss and broadcast their opinions on global 
issues, collaborate to gather and digitally share information on common interests, and organize personal 
and social activities and events.  They keep in constant touch; efficiently exchange visual, aural, and text 
communications; and quickly learn how to exploit new ICT capabilities.  These naturally-acquired skills 
have yet to be systematically tapped to improve and sustain continuous learning at school and away from 
school.  
 
There are other reasons for integrating students within teacher technology training.  While many students 
are familiar with a variety of ICT and use it frequently, they are not necessarily increasing their 
understanding of the principles and practices of technology use as are employed in the professional world.  
Our target population is made up of teachers and students in CTE programs, so the curriculum is geared 
toward preparing students for professional careers.  Technology use needs to be embedded in the context 
of the professional disciplines being studied, even at school.  Students need to learn how to leverage their 
existing technology knowledge, gained from using ICT for socializing and entertainment, to acquire 
knowledge and skills that can be directly applied to their chosen field.  Students’ frequent use of ICT 
produces enabling skills that can be consciously applied to learning new tools faster and more efficiently.  
This facilitative effect of prior knowledge and metacognition is defined in early studies of learning.21,22  
Metacognitive skills can be improved if learners are made aware of their own thinking processes and are 
shown how to better exploit them.  This was a goal of the ATLAST training program, so trainers 
encouraged teachers and students to “think out loud” and collaborate with peers extensively when 
discussing ideas and plans for implementing technology. 
 
The focus and structure of ATLAST training was strongly influenced by the research findings discussed 
above.  Table 1 (next page) shows key Project thrusts, supporting activities, and impacts and outcomes 
that have occurred as direct result of ATLAST training and research.   
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Table 1. Summary of ATLAST Project Thrusts, Activities, and Impacts 

Key Project Thrust Supporting Activities Impacts and Outcomes 

Training/Research/Evaluation 
Integration: Exploration and 
verification of training methods 
and venues for building 
technological literacy among 
practicing teachers and future 
teachers 

Training: Long-term workshop series for in-
depth and continuous learning and skill 
development   
Research: Identifying student (young adult) 
intrinsic motivation to impel self-regulated 
learning and application of skills 
Evaluation: Blending formative evaluation 
and research tools and methods to fine-tune 
training  

Immediate implementation of new 
tools and skills by teachers at schools 
by integrating ICT with their normal 
curriculum and discipline standards 
Reporting/sharing key findings with 
other projects (NSF), government 
programs (CTE), and education 
research community 
Deliver validated Participatory 
Model for Technological Literacy 
professional development 

Implement a new 
technological literacy training 
program for CTE Education 
Professions teachers and 
students 

Launch, test, and validate ATLAST 
workshops and Teacher Summer Institute 
within Phoenix region and across a 
representative sample of districts and high 
schools 

Immediate impact and positive 
feedback from participants: 94% 
teacher cohort actively implementing 
new skills, tools, and/or collaborating 
online; 99% positive ratings on the 
training by teachers and students 

Maximizing broad-scale 
impact and dissemination of 
technology curriculum by 
targeting future teachers  

Integrating secondary students into the 
professional development from the  Arizona 
Education Professions Program, most of who 
will become K-12 educators 

Impact expands exponentially as 
Education Professions students join 
workforce and pass on technology 
enthusiasm, knowledge, and skills to 
their own students  

Leveraging high motivation of 
teachers and students for using 
interactive Web-based tools, 
cellular communications, social 
networking, and multimedia  

Assessing wants, preferences, needs and 
shaping training to match motivators:  
Topics, issues, concerns, and emerging 
acquisitions and trends at participants’ home 
schools 

Identified high-motivation elements 
within established tech literacy 
standards and ICT tools: Improved 
recruitment and retention and shaped 
training content, format, and learning 
environment 

Raise awareness of tech-
related career opportunities 
and increase teacher ability to 
prepare students for a 
technology-driven world 

Focus on multi-purpose technology 
teaching & learning tools to accelerate 
knowledge and awareness of emerging 
technologies, behaviors, and their impact on 
society 

Expand and extend knowledge of 
high-tech industry via site visits, 
scientist and engineer presentations, 
field trips, and student and teacher 
research and portfolio projects 

 
  

ATLAST Research Findings 

For the last three years, ATLAST has engaged CTE teachers in a series of professional development 
workshops and guided collaborative learning projects with ICT tools.  The ATLAST Research Leader, 
External Evaluator, and Research Assistant collected and analyzed qualitative and quantitative data to 
define the effects of the ATLAST Participatory Training Model, active learning strategies used by 
ATLAST trainers, student participation in teacher professional development, and initiating a 
collaborative, ICT-enabled learning community.  Overall results indicate many strengths in the Model and 
for its components (e.g., blending direct and demonstrative instruction, self-initiated and self-mediated 
learning to extend learning between workshops).  Teachers have demonstrated consistently more 
advanced knowledge and skills, as well as motivation that continues to increase with greater competence 
and self confidence.  As ICT skills were gained, teachers’ ability to collaborate virtually increased, 
because time- and place-bound barriers were removed (e.g., learning resources were exchanged without 
time/place limitations).  As with many new NSF technical training, participants learned by doing—
teachers learned ICT by using it to produce and deliver instructional content and to initiate and manage 
interactive learning among their students.  ATLAST teachers continue to advance their skills 
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independently, and many continue to attend as many workshops as their schedule allows as the ATLAST 
Program continues.   
 
General Findings and ATLAST Participation 

Almost all the teachers who completed ATLAST training rated the quality of training highly (99%), 
indicated the training was relevant to meeting their teaching needs (95%), and implemented the ICT 
curriculum in their CTE courses (94%).  A State Supervisor from the Arizona Department of Education 
observed that ATLAST teachers were very excited about the training and that student involvement 
produced an additional “comfort level” for them.  Unfortunately, though most participating teachers (80% 
of those surveyed) wanted to directly include their students in the training, only a small number of 
students could be accommodated by this grant.  Students who attended ATLAST training were reported 
by trainers to learn ICT faster than their teachers; demonstrated immediate and strong motivation toward 
ICT and the peer-based, collaborative learning format; and appeared to leverage more pre-existing ICT 
skills and experiences than teachers.  The Director of the CTE student program, Future Educators of 
Arizona (FEA), commented that students who did participate won most of the FEA technology 
competitions, and this encouraged other teachers to seek ICT training.   
 
Training participants for ATLAST were recruited from a small population of secondary teachers in 
Arizona who teach education courses through the CTE Education Professions Program.  ATLAST 
participants who received training included 34 teachers and 25 students from 16 school districts in 
Arizona.  Students begin participating in the training (on an experimental or tryout basis) during Years 2 
and 3, but teachers remain the primary participants of ATLAST.  Individual participants have completed 
from 1 to 10 workshops, while students have completed one to five workshops since the Project’s 
inception.  Workshops have included as few as two teachers and as many as 20 on different occasions to 
accommodate pressing needs of schools, differing schedules of teachers, and different school and district 
locations throughout the Phoenix Metro Area.  Near the end of Year 3 (June 2010), 10 workshops had 
provided training to 182 participants.  However, research observations have indicated that most teachers 
have shared their new knowledge and skills and have implemented technology training with a substantial 
number of peers and students within and outside of the target CTE program.  
 
CTE Education Professions teachers were targeted for training recruitment for several reasons.  First, the 
grant performing unit, the National Center for Teacher Education, had developed an ongoing partnership 
with CTE program supervisors and administrators to extend their support and outreach to public schools 
and practicing teachers.  Second, there is a potential for greater training impacts from these teachers.  A 
“first-level” impact is realized by increasing Education Professions teachers’ ability to use technology to 
improve learning in their own classrooms.  A second-level impact is realized when their students—many 
who will become Arizona K-12 teachers—are employed by local schools, apply their technology skills in 
their courses, and pass along their knowledge and enthusiasm for technology to their own students.  A 
third-level impact is realized when students, who do not become educators, continue to leverage 
technology skills in other professions as they join the workforce.  More immediate impacts have occurred 
from participating teachers, who begin sharing their new knowledge and the ICT tools introduced in 
workshops with peers and students almost immediately.  After completing only the second workshop, the 
most enthusiastic participants had trained 50 teachers from a variety of subject areas (outside of the 
Education Professions program) and 117 students on the use of digital tools that were introduced in 
ATLAST training.  This was an early indication that the largest impacts to occur via peer-to-peer sharing 
and implementation with students would be produced by a small percentage of participating teachers.  
These enthusiastic teachers have a more immediate and stronger interest in continued learning and a 
willingness to expend additional effort.  Two or three of these individuals surpassed their colleagues and 
became “champions” of the ATLAST program.  They also tended to lead self-initiated learning between 
workshops, helped trainers guide less-experienced participants or those who felt reluctant to “strike out on 
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their own” to explore and discover public-access Internet tools.  ATLAST Champions have also been 
invaluable to the recruitment and retention of other teachers as the program matures.  They have helped to 
build enthusiasm among colleagues and have assisted trainers in establishing the most attractive training 
format and environment for their peers.  Their presence has also increased program recognition by school 
administrators.  Project leaders have wisely chosen to directly involve these teachers in their plan to 
expand training to include teachers from all Arizona CTE programs.  As a general practice, it is important 
to identify such “champions” early during training, leverage their enthusiasm and drive, and place them in 
leadership positions if possible.  
 
Data Collection and Sharing 

ATLAST data was collected in a manner that facilitates triangulation across several sources of 
observation.  This strengthened and helped validate conclusions and added credibility to our conclusions.  
Data was acquired from surveys, discussions with teachers, participant feedback on evaluation forms, 
focus group activities, reports of trainers, student and teacher interviews, and evaluations of teachers’ 
implementation of new skills and ICT resources gained from training.  ATLAST researchers disseminate 
findings and share results of needs assessments, workshop evaluations, and surveys with participating 
teachers and students.  This has promoted greater trust and openness among teachers and created a 
community-oriented focus on the purpose and benefits of the training program.  Transparency seems to 
build trust very quickly among teachers and students alike, and it also serves to elicit feedback that helps 
identify and leverage expectations to fine-tune training to the participating population.  ATLAST training 
staff members openly share their experiences, perceptions, and ideas with teachers, and they encourage 
participants to do the same, and to collaboratively define technological literacy as it applies to their 
discipline and program.  This type collaboration and information sharing helps build local communities of 
technology users who are members of specific programs like the CTE Education Professions Program.  
 
Needs Assessment 

A pre-training needs assessment revealed that most teachers from the target population (88%) have seven 
or more years teaching experience; are mostly white, non-Hispanic origin (92%); perceive themselves as 
intermediate-level computer users (92%); and most (85%) have high-speed Internet access at their 
schools.  About half reported having some familiarity with ICT tools that are commonly used by students 
for entertainment or information gathering (e.g., podcasts, 58%, wikis, 58%).  Most (79%) identified 
heavy teaching workloads and stringent schedules as barriers to improving their technology skills via 
direct training.  Many also expressed a reluctance to leave their students with a substitute teacher to attend 
workshops.  However, teachers overall expressed a strong interest in receiving technology training.  A 
detailed survey of ICT tool use and special applications and areas of interest of CTE teachers, and results 
were combined with these factors to design the most appropriate training agenda, develop training 
content, and provide the best format and support plan for the workshops.  Considering the difficulty that 
most teachers have in leaving their students to attend workshops, strategies to stimulate learning between 
workshops were considered a major concern for trainers.  Teachers were provided with guided learning 
projects and assignments that would result in immediate implementation of the ICT tools and technology 
learning for students at participating schools.  These activities were facilitated by ongoing technical 
support and guidance that was provided in-person via school visits and online using some of the first ICT 
tools covered in the training.  Therefore, ICT was leveraged to enhance the effectiveness and efficiency of 
training as well as being the focus of the professional development.  
 
Research with Participating Students  

While students were not the primary recipients of ATLAST training, the research team took advantage of 
the opportunity to collect data on their perceptions of ICT and technology-related topics.  A focus group 
was conducted for this purpose that included both students and teachers together.  This promoted cross 
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discussion in a non-intimidating environment where students were encouraged by their teachers to speak 
out and share their knowledge and ideas.  One topic discussed was the so-called “digital divide,” which 
has become a major focus of research on technology in education.  Teachers and students agreed that this 
is somewhat of a misconception, or at least an oversimplification of existing conditions among teachers 
and students.  They generally agreed that the “divide” was more a set of complex factors that don’t 
necessarily tie directly to technology.  Some of these factors are: age difference (i.e., generation gap), 
differing motivation dynamics, different levels of freedom of choice relative to behavior at school, and 
cultural differences that divide students from teachers.  Focus group participants also questioned the 
common belief that young students are more technologically savvy than their teachers.  In particular, 
students in the focus group questioned this assumption.  These findings suggest that teachers and 
educational researchers should be aware that relationships among teacher and student use of technology 
are highly complex and are not accurately defined by such catch phrases as “digital divide.”  However, 
published findings and results of ATLAST research indicate that many students are far less intimidated by 
technology and learn new ICT tools more quickly than older adults, including many teachers.  
 
A set of  “probe” topics and questions was used in the focus group to stimulate thinking on technology 
capability, school policies/restrictions governing technology use, and their own personal use of digital 
tools and the Web.  One of the broader topics was introduced by describing how digital technologies 
expand human capacity for perception and environmental awareness.  This helped participants think about 
how their behaviors and technology use have expanded their outreach and connections to a larger world 
of friends, peers, professionals, and entertainment and informational resources using cell phones and 
computer networks.  The goal was for participants to generate their own ideas on how to reduce potential 
distractions to learning (which lead to restrictive school policy), while generating new learning 
capabilities via ICT that is already familiar to them.  An emphasis was placed on leveraging existing 
student behaviors exhibited at school and after school.  Probe questions were continuously generated and 
revised as a function of ongoing feedback from participants.  Table 2 shows a summary of the ideas, 
opinions, and concepts that were expressed by students and teachers as they discussed probe questions.  
 
 

Table 2. Focus Group Probe Topics and Questions and Participant Feedback 

Probe Topics and Questions Participant Feedback, Opinions, and Ideas 
What are the most prominent technologies students use or 
should be used in school? 

Expose students to technology at younger age (flash 
drives, smart boards, etc.) 

How do students use different modes of communication 
for school? 

Blogging, discussion board assignments (online 
homework) 

How can the most popular tools or technology capabilities 
that students use be leveraged to promote learning?  

Post assignments online; Encourage online peer review, 
comments, and discussion.  

How and what ICT should be implemented at schools? 

Assign reflection exercises from videos viewed. 
Use Webcam pen pals with Skype. 
Teachers should get creative with their assignments 
using tools like Google Apps and YouTube videos. 

How can course assignments leverage technology to 
facilitate peer-based learning, collaborative learning, and 
promote social behaviors that enhance learning? 

Ask students what can be done to increase productive 
use from their end—tap student ideas. 
Assignments given to students affect what they will do 
and learn with technology and if they will begin using 
technology to help their learning. 

How can teachers increase the frequency of using 
technology to enhance learning, and why don’t some 
teachers want to do this? 

Teachers’ lack desire to change and learn new methods; 
they tend to do “what’s always been done” 
Lack of up-to-date tools to work with in the classroom 
Management policies are restrictive to use of 
technology—state and district level 
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Effects of ATLAST Training Strategies and Format 

The ATLAST training program encourages teachers to attend a long-term series of integrated workshops 
and engage in self-mediated learning with their peers between workshops.  This comprehensive format 
provided more opportunities for learning and networking and promoted collaborative environments that 
resulted in new friendships among participants.  It facilitated initiation and sustainment of a technology-
enabled collaborative community of technology learners.  Teachers were comfortable in sharing 
information and helping each other learn in this context.  Social interaction also proved to be a strong 
catalyst for building a community, so the Project Investigators and Training Coordinator placed a good 
deal of effort in organizing events where learning and ICT demonstrations could be integrated with more 
personal and social interaction.  For example, commiserating on the lack of technology and technology 
support by schools was a major icebreaker and topic of conversation among participants!  While such 
topics may be considered inappropriate in formal training environments, the power of ordinary social 
interaction and informal situations, to connect learners to a common and worthwhile cause, should not be 
underestimated.  Teachers who formed bonds among peers in the training program also tended to readily 
cooperate by completing surveys and volunteering information that was useful to researchers and trainers.  
For example, a follow-up survey administered after the first few workshops resulted in a 90% return rate.  
This is a higher return rate than can be expected for most research and evaluation efforts.  Teachers also 
seemed to feel more obligated to help in such data-collection efforts, because of the personal attention and 
technical support they initially received at their schools when first recruited for training.  Initial 
recruitment and community-building strategies are defined in greater detail later in this report in a 
discussion of the Participatory Training Model.   
 
Teacher Preferences for ICT Tools  

A follow-up study of implementation indicated that teachers were most attracted to: (1) ICT tool suites 
that use a common interface but provide multiple communication and information functions instead  one 
specific application (e.g., Google Aps); (2) ICT that facilitates communication with peers and students 
and enables easy sharing of pedagogical products (e.g., learning objects), ideas, teaching experiences, and 
collaboration (e.g., blogging and social networking Web sites); and/or (3) ICT that enables development 
and delivery of teaching and learning activities that are interactive, dynamic, and/or audiovisual in nature 
(e.g., YouTube).  Teachers appreciate ICT tools that they can learn how to use quickly and immediately 
apply to their normal teaching duties and objectives.  They are impressed by the power of dynamic media 
like video and are eager to test their capability to gain and hold student attention.  They see the value of 
Web sites and portals that provide a common interface for performing multiple functions, because ounce 
learned, they can use the site to support different types of teaching and learning activities.  Social network 
sites like Facebook and tool suites like Google Aps are examples of such ICT.  Teachers also expressed 
excitement over being able to communicate better, more often, and more efficiently with their students 
inside, and especially outside, of the classroom.  After completing ATLAST training, several teachers 
now post assignments online and encourage their students to communicate with them and peers via Web 
sites or email.  Teachers show strong preferences for certain ICT tools introduced in ATLAST 
workshops, and these preferences are firmly based on their immediate teaching needs and the learning 
objectives and standards they must address in the courses they teach.  Most of the tools they have chosen 
are those that their students can learn to apply individually and collaboratively to enhance their learning 
and build discipline-specific knowledge and skills.   
 
Barriers to Technological Literacy 

Although all ATLAST participants come from schools that have Internet access, a few of the participating 
schools block large portions of the Web or deny students access to the Internet in classrooms.  Many of 
the schools restrict students from carrying standard digital ICT such as cell phones and iPods due to 
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potential legal complications associated with theft and behavior that is disruptive, distracting, or even 
dangerous (e.g., Internet predator issues).  Unfortunately, while serving the purposes of security and 
pedagogical discipline, these policies stifle teachers’ and students’ interest and motivation to apply ICT to 
learning at school.  Several ATLAST participants have subsequently petitioned for and obtained more 
ICT or greater access to online services at their schools.  This indicates some progress on negotiation is 
being made across school departments and functions that can result in safe and productive use of ICT.  
However, the consistent push to bring technology to schools still seems to be embattled with almost as 
much enthusiasm to ban any technology that could facilitate crime or reduce safety in our schools.  
  
Effects of Intensive Training Events 

Bringing participating teachers together for intensive training sessions that extend over two or more days 
can be a strong catalyst for improving retention and initiating a learning community, especially when 
participants are from different school districts that serve different populations and differ in their use and 
adoption of new technology.  ATLAST conducted a 3-day Teacher Summer Institute which joined three 
separate workshops into a single, intensive training event.  This was planned and executed after the first 
two workshops, so that trainers were more familiar with teachers, were better informed of their 
expectations, and had adjusted their training format and pace according to formative evaluation results for 
the first two workshops.  The training environment and careful scheduling of events is important for such 
lengthy sessions to ensure teachers continue developing confidence in the trainers and the program.  The 
ATLAST Summer Institute was conducted in a computer lab equipped with modern learning stations, 
high-speed Internet access, large-screen projection, and high-resolution multi-media systems that are 
designed for training purposes.  Breaking up intensive lab-based training with diverse learning activities 
and opportunities for networking with other teachers is also important for maintaining motivation and 
minimizing fatigue.  The Summer Institute included strategically scheduled breaks for open discussions, 
collaborative sessions, short field trips and tours at technology companies (e.g., Rainbow Studios, gaming 
software) and special college learning centers (e.g., campus Planetarium with programmable audiovisual), 
interactive discussions with industry experts, and technology demonstrations of state-of-the-art, digital 
teaching tools.  These activities also broadened participants’ understanding of the range and capability of 
technology and the impact that technological literacy can have on their students.  Finally, the 
demonstrations, guest speakers, and discussions with professional technologists provided teachers with 
exciting and substantive information they could share with their students—careers and local technology 
jobs that are available to successful graduates with technology skills.   
 
Teacher and Student Perceptions of ATLAST Workshops and Learning Events 

Teachers and students completed evaluations forms each day of training at the Teacher Summer Institute.  
The evaluation instruments and protocols for data collection and analyses were designed for ATLAST 
and were administered throughout the training program.  They employed single-response items, open-
ended questions, and requests for comments, ideas for improvement, and topic preferences.  Findings 
from evaluations of this 3-day training event were very similar to those produced in later workshops.  
Response data were combined across training days (workshops) and across similar inquiry items on the 
evaluation forms.  Items that references specific training sessions and the topics presented (e.g., 
introduction to specific ICT, applications, and resources) were grouped to express participant perceptions 
of seven different types of training outcomes and indications of training quality.  Two of the categories 
(Categories 5 & 7) address the capability and performance of ATLAST trainers and overall satisfaction 
with the training experience.  The other five categories address specific outcomes and impacts of the 
training in terms of knowledge and skills gained.  Table 3 (next page) shows the composition of each 
category (e.g., inquiry items included in the category).  Table 4 (page following Table 3) shows the 
proportion of aggregated responses to Likert statements (i.e., strongly agree, agree, disagree, & strongly 
disagree), ratings of topic relevance (i.e., highly relevant, relevant, & not relevant), and ratings of the pace 
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of the training (i.e., too fast, correct pace, too slow).  (Pace ratings were also described in the evaluation 
forms as “too much information” and “not enough information” as provided in each training session.) 
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Table 3. Composition of Rating Categories 

Inquiry Category Composition of Inquiry Category: Combined Evaluation Items 

1: Improved knowledge on 
selecting/using Web 2.0 
applications to benefit 
teaching and student success. 

 I learned how Web 2.0 applications (e.g., Flickr, VFT, mobile blogging) can better connect me to my students. 
 Today’s training helped me understand how my ability to use Web 2.0 technology on my students’ success. 
 I learned how Web 2.0 applications can improve teaching and student learning.  
 I learned how to consider certain “trade-offs” (e.g., accessibility to students, cost, and limitations) among the many Web 2.0 

applications, and this will help me select the best ones for me and my students.  
 I learned more about how students use technology today.

2: Improved knowledge of 
electronic information access 
and uses to improve learning 
and communication. 

 I learned how information can be accessed, communicated, and formatted in different ways.  
 I learned how expressing information and ideas in new ways can improve learning and understanding. 
 I learned how communication vehicles (e.g., Twitter) are used for many purposes (e.g., inform, persuade, entertain, educate). 

3: Improved knowledge of 
impact of industry, 
technologies, careers, and 
economy. 

 Today’s events helped me understand more about technology industry and career opportunities it affords.  
 The training improved my understanding of key relationships between different types of technology. 
 Today’s training helped me appreciate the impact that technology knowledge and skills have on my students’ success. 
 I learned about the impact of communication technologies on Arizona’s economy and job market. 
 I learned the importance of teaching my students about Arizona’s technology industry and its impact on their future. 
 After today’s training, I know about key technologies that are producing rapid growth in Arizona industry.

4: Improved skills for 
producing learning objects 
and eportfolios. 

 The training increased my knowledge of Collaborative Learning Objects (CLOs).  
 I improved my ability to create CLOs.  
 This training will enable me to expand/improve my eportfolio. 
 Today’s practice and one-on-one guidance by trainers helped me progress on my new technology knowledge and skills.  
 I will be able to incorporate the information and tools presented in my classroom.

5: Knowledge and 
effectiveness of trainers and 
speakers. 

 Facilitators demonstrated ample knowledge of technology and its value to teachers.  
 The presentations and speakers were effective in engaging my attention.  
 Facilitators gave good advice on how to begin implementing the tools at my school.

6: Improved understanding 
and ability to implement 
technology. 

 The goals and outcomes of the ATLAST Summer Institute were explained clearly.  
 The training activities helped me understand what I was expected to do and why. 
 Materials provided will assist me to implement the technology in my classroom.

7: Overall satisfaction with 
training, networking, and 
collaboration. 

 I would recommend this training to other teachers.  
 This training enabled me to network with other teachers who are also building their technology knowledge and skills. 
 By participating in the ATLAST Summer Institute, I was better able to connect with technology experts. 
 This training helped me work collaboratively and team with others to build my technology literacy.
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Table 4.  Aggregated Responses Across Inquiry Categories by Teachers (black text) and Students (blue text) 

Inquiry Category 
1Likert Statements 

 

2Training Relevance 

 

3Training Pace 
SA A D SD n HR R NR n CP TF TS n 

1: Improved knowledge on selecting/using Web 2.0 
applications to benefit teaching and student success. 

75% 
71% 

23% 
29% 

2% 
0% 

0% 
0% 

60 
21 

82% 
46% 

13% 
46% 

4% 
8% 

67 
26 

75% 
65% 

23% 
31% 

2% 
4% 

57 
26 

2: Improved knowledge of electronic information access 
and uses to improve learning and communication. 

66% 
67% 

29% 
27% 

3% 
7% 

3% 
0% 

38 
15 

82% 
63% 

13% 
38% 

4% 
0% 

45 
16 

84% 
65% 

16% 
29% 

0% 
6% 

37 
17 

3: Improved knowledge of impact of industry, 
technologies, careers, and economy. 

70% 
67% 

30% 
33% 

0% 
0% 

0% 
0% 

86 
30 

70% 
42% 

21% 
50% 

9% 
8% 

70 
24 

88% 
60% 

2% 
24% 

10% 
16% 

60 
25 

4: Improved skills for producing learning objects and 
eportfolios. 

66% 
63% 

31% 
38% 

3% 
0% 

0% 
0% 

64 
24 

78% 
57% 

19% 
29% 

3% 
14% 

36 
14 

77% 
71% 

23% 
29% 

0% 
0% 

30 
14 

5: Knowledge and effectiveness of trainers and speakers. 
84% 
67% 

16% 
33% 

0% 
0% 

0% 
0% 

45 
15 

No relevance items included. No pace items included. 

6: Improved understanding and ability to implement 
technology. 

82% 
53% 

18% 
47% 

0% 
0% 

0% 
0% 

45 
15 

77% 
50% 

18% 
41% 

5% 
9% 

57 
22 

88% 
57% 

6% 
33% 

6% 
10% 

50 
21 

7: Overall satisfaction with training, networking, and 
collaboration. 

92% 
70% 

8% 
30% 

0% 
0% 

0% 
0% 

60 
20 

No relevance items included. No pace items included. 

1. Response range: SA=strongly agree, A=agree, D=disagree, SD=strongly disagree, n=total ratings 
2. Response range: HR=highly relevant, R=relevant, NR=not relevant, n=total ratings 
3. Response range: CP=correct pace, TF=too fast, TS=too slow, n=total ratings 
Note:  Percent calculations to nearest 1% (round off errors may result in totals greater or less than 100%) 
 
 

Figure 1. Teacher Ratings of Training Quality and Outcomes Ranked by Inquiry Category 

4 Improved skills for producing learning objects and eportfolios. 

2 
Improved knowledge of electronic information access and uses to 
improve learning and communication.  

3 
Improved knowledge of impact of industry, technologies, careers, and 
economy.  

1 
Improved knowledge on selecting/using Web 2.0 applications to 
benefit teaching and student success.  

6 Improved understanding and ability to implement technology. 

5 Knowledge and effectiveness of trainers and speakers.  

7 Overall satisfaction with training, networking, and collaboration.  
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The descriptive data in Table 4 indicate that, overall, teachers and students perceived the training 
activities to be very effective in helping them understand the meaning of technological literacy and 
acquiring specific knowledge and skills for using ICT tools.  Participants chose the “strongly agree” 
option on Likert statements more often than “agree;” they seldom chose “disagree;” and there were no 
“strongly disagree” responses at all to any of the inquiries.  Since all Likert statements expressed a 
positive inclination toward the training, results verify strong and positive perceptions across both teachers 
and students who participated.  Also, teacher and student ratings were similar across outcomes 
(knowledge/skills gained) and training elements (trainer competence & overall satisfaction).  Teachers did 
rate the training higher in categories 5, 6, and 7 than students, yet no “disagree” or “strongly disagree” 
responses were made in any of these three categories by teachers or students.  Teacher ratings were also 
higher for relevance of training topics and correct pace of the training compared to student ratings.  Even 
though trainers noted that students seemed to “catch on more quickly” than teachers when being 
introduced to new ICT tools, the Summer Institute was the first ICT training that students received.  Also, 
students had not been able to participate in prior explanatory discussions and interactions with trainers as 
did their teachers.  Finally, Education Professions students had only recently been introduced to 
pedagogical theory, strategies, and practices—unlike their teachers, who have been teaching for several 
years or more.  Thus, their lower ratings of topic relevance and greater proportion of ratings indicating the 
training was delivered “too fast” were not surprising.  
 
Figure 1 (previous page) shows rating results ranked by inquiry category.  Only responses for “strongly 
agree” and “agree” are included in the graphed data.  Ratings were highest in Category 7: Overall 
satisfaction with training, networking, and collaboration, closely followed by Categories 5: Knowledge 
and effectiveness of trainers and speakers and 6: Improved understanding and ability to implement 
technology.  Category 2: Improved knowledge of electronic information access and uses to improve 
learning and communication and Category 4: Improved skills for producing learning objects and 
eportfolios received lower ratings, but teachers seldom disagreed with Likert statements (1.3%) in these 
two categories.  Results of a review and analysis of qualitative data (e.g., teacher written comments), 
indicates that the lower ratings for Category 4 were likely due to the high level of challenge associated 
with mastering all the tools needed to produce high quality learning objects and e-portfolios.  Lower 
ratings for Category 2 may be due to the abstract nature of electronic information concepts and the 
complexity of data communications services and digital information vehicles.  
 
Table 5 (next page) further collapses participant response data collected across the seven inquiry 
categories and all responses to inquiries on topic relevance and training pace.  Collapsed data clearly 
shows the preponderance of positive responses of participants.  Teachers agreed with the Likert 
statements that expressed successful learning outcomes 98.7% of the time and disagreed only 1.3% of the 
time.  Calculations of proportion are based on 393 teacher responses.  Similar results were found for 
students who participated in the same training and evaluations (99.3% agreement and 0.7% disagreement 
based on 139 responses).  Blue text identifies student data in the table.  
 
Figure 2 (next page) further illustrates the degree that participants viewed training topics as relevant to 
their training and teaching needs.  The stacked bars show proportion of responses for “highly relevant” 
(purple), “relevant” (green), and “not relevant” (yellow), respectively.  While there were some differences 
in teacher and student rating means, there is too little student data at this time to make further conclusions 
or to even assume that real differences exist.  Plans to include more students in future technology training 
may reveal more information on differences between student and teacher perceptions.   
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Table 5.  Rating Data Collapsed Across Inquiry Categories 

Likert Statements 
(Teacher total responses = 398) 
(Student total responses = 140) 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

Total 
Agree 

Total 
Disagree 

76% (302) 
66% (92) 

23% (91) 
34% (47) 

1% (4) 
1% (1) 

0% (1) 
0% (0) 

98.7% (393) 
99.3% (139) 

1.3% (5) 
0.7% (1) 

Ratings of Training Relevance 
(Teacher total responses = 275) 
(Student total responses = 102) 

Highly 
Relevant 

Relevant 
Not 

Relevant 

 

Total 
Relevant 

Total Not 
Relevant 

77% (213) 
50% (51) 

17% (47) 
42% (43) 

5% (15) 
8% (8) 

94.5% (260) 
92.2% (94) 

5.5% (15) 
7.8% (8) 

Ratings of Training Pace 
(Teacher total responses = 234) 
(Student total responses = 103) 

Correct 
Pace 

Too Fast Too Slow 
Total 

Correct Pace 
Total 

Incorrect Pace 
83% (194) 
63% (65) 

13% (30) 
29% (30) 

4% (10) 
8% (8) 

82.9% (194) 
63.1% (65) 

17.1% (40) 
36.9% (38) 

Note:  Percent calculations to nearest 1% (round off errors may result in totals greater or less than 100%) 
 
 

Figure 2. Teacher and Student Ratings of Training Topic Relevance 

Category 1: Improved knowledge on selecting/using Web 2.0 applications to benefit teaching and student success. 
Category 2: Improved knowledge of electronic information access and uses to improve learning and communication. 
Category 3: Improved knowledge of impact of industry, technologies, careers, and economy. 
Category 4: Improved skills for producing learning objects and eportfolios. 
Category 6: Improved understanding and ability to implement technology. 

Purple (bottom) bar: proportion of “highly relevant” responses. 
Green (middle) bar: proportion of “relevant” responses. 
Yellow (top) bar: proportion of “not relevant” responses.  
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Note:  Percent calculations to nearest 1% (totals not always 100%). 
 
 
Observations of Knowledge Transfer and Implementation of ICT at Schools  

A follow-up survey was administered to participating teachers in the Spring semester of 2010.  The 
survey inquired about using new ICT introduced during training, increase in personal use of ICT, training 
students to use the ICT tools, and the degree that teachers have extended impacts of the training by 
training others and sharing new technical knowledge and tools.  Thirteen teachers volunteered to 
complete the survey, and results are shown in Table 6 (next page).  These teachers probably represent 
some of the most active and motivated teachers in the program, but their feedback suggests that, at least 
similar (although possibly reduced) impacts occurred for the other ATLAST participants.  Most teachers 
appear to have increasingly adopted ICT for personal use, even though the training stressed educational 
applications.  A large proportion of teachers trained have trained their students, so the expectation of 
second-level impacts of the training are being realized.   
 
 

Table 6. Results of Follow-Up Survey on Implementation and Impact 

Have you utilized technology for personal use, specifically as a result of participation in 
an ATLAST workshop? 

62% yes 38% no 

Have you utilized technology with students, specifically as a result of participation in an 
ATLAST workshop? 

85% yes 15% no 

*Please estimate the total number of Education Professions students with whom you 
have implemented classroom technology activities as a result of participation in the 
ATLAST Project. 

Range: 15 to 48 Mean: 25 

*Please estimate the total number of other (non-Education Professions) students with 
whom you have implemented classroom technology activities as a result of participation 
in the ATLAST Project. 

Range: 0 to 150 Mean: 70 

* Some participants teach courses that are not part of the Education Professions Program 
 
 

ATLAST Participatory Training Model 

The ATLAST Participatory Training Model was developed, evaluated, and improved incrementally as 
CTE Education Professions teachers progressed through a series of workshops that begin in January 2009 
and continue today.  The Model places teachers in a shared leadership role in which training agenda, 
objectives, and training format are strongly influenced by the needs and interests of participating 
secondary teachers.  The active participation of teachers and the flexibility of the training staff in shaping 
the program to meet specific needs of participating schools and teachers have strengthened recruitment 
and retention.  Enabling teachers to attend any of the workshops in the series that they can accommodate 
with their teaching and personal schedules, and providing ongoing learning and ICT skill development 
support in between workshops, has resulted in continuous increases in their technological literacy without 
disrupting their curriculum or services as full-time teachers.  Providing such a flexible training program is 
very challenging and has some drawbacks.  It is not possible to design such a workshop series so that 
each one advances to the next level of ICT expertise, nor is it practical to limit each ICT tool introduction 
or technology topic to one workshop.  Some repetition and some additional support is needed to 
accommodate all participants, because there are always new folks attending, who have not been able to 
attend previous workshops.  However, having teachers work together in diverse, collaborative teams 
generates much of this support spontaneously via peer-to-peer interaction.  Teachers bring newcomers 
“up to speed” fairly quickly, and perhaps more efficiently than trainers.  Thus, trainers are not faced with 
the impossible challenge of constantly “switching gears” (levels of learning support) for teachers with 
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widely varying technology skills and experience.  Teachers feel less intimidation and anxiety toward 
“breaking into” the training and toward new technology being introduced in collaborative setting.  
 
The Model stresses immediate ICT tool implementation by participating teachers even before they have 
mastered tool-specific skills and before they have learned the scope and limitations of the tools.  This 
situates teachers in a “problem-solving” and “discovery learning” condition that would be daunting for 
those who have minimal technology expertise if they were working alone.  Teaming with peers removes 
much of the hesitancy new learners feel.  This is especially true when at least some peers in the learning 
team have more technology skills, are willing to share and describe their own early experiences with 
technology, and willing to provide patient assistance to newcomers.  Collaborative learning and the 
integration of goal-oriented projects (e.g., implementing new ICT at school) with technology training are 
some of the most critical components of the Participatory Training Model.  Applying what is initially 
learned at the workshops to actual curriculum preparation (e.g., creation of digital learning resources for 
students) or to real teaching tasks (e.g., teaching students how to use the same ICT tools introduced in the 
workshops) firmly anchors teachers’ new knowledge within the particular discipline they teach.  This is a 
direct application of situated learning and cognition as described by the educational research 
literature.24,25,33   
 
Since ATLAST participants were recruited from the CTE Education Professions Program, learning teams 
use ICT tools to develop Web-based instructional products in the form of interactive learning objects or 
presentations for K-12 students.  The learning products are designed with features and functions that 
reflect pedagogical principles, learning objectives, and standards of the Education Professions program, 
so they could be immediately implemented within teacher’s courses without special approval for change 
of specified curriculum.  Matching technology training format, content, and output of learners to the 
discipline and established curriculum they teach is another important component of the Participatory 
Training Model.  Technology skills are then more likely to be conceived by participants as tools and 
resources that can improve their ability and capacity to teach rather than a separate or additional skill set.  
This strategy and its theoretical foundation is described as “technological pedagogical content 
knowledge” (TPCK) by Mishra and Koehler.23  TPCK recommends that teacher professional development 
be designed to fully integrate technology curriculum with the respective subjects and courses that 
participants normally teach.  The theory is well supported by research on situated cognition, which 
emphasizes the importance of learning in the context of learners’ personal goals and their professional 
workplace.24,25   
 
Training strategies embedded within the Participatory Training Model also mirror active learning methods 
such as design-based learning (DBL), which has proven especially effective for teaching in the STEM 
disciplines.26  DBL has been successfully applied to teaching STEM disciplines such as math,27 
engineering,28 and bioscience.29  DBL is especially well suited for technology training, whereby teachers 
and students learn by actively working together on projects that further understanding and learning in the 
discipline that they know best and care about most.  Psychological and educational researchers have 
thoroughly examined and supported the teaching methods embedded in our Model.  Supporting research 
has examined the effectiveness of DBL and collaborative inquiry for teaching and teacher professional 
development.30,31,32,33  We have applied these theory-supported applications and added to this work by 
leveraging recent developments in social networking, collaborative ICT, and web-based media.  ATLAST 
teachers research, learn, and leverage technology capabilities and methods that most teachers only here 
about secondhand.   
 
Figure 3 (next page) shows a general model that influenced design and development of the ATLAST 
Model.  Solid lines indicate learning progress via direct training at workshops, and dashed lines indicate 
continuing progress through self-initiated learning.  Guided support of learning is gradually faded as 
learners achieve a foundation of ICT knowledge, skills, and self-confidence—at which point they are 
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comfortable and motivated to continue exploring and exploiting ICT on their own.  The main goal of the 
Participatory Training Model is to assist teachers in reaching this point, where they have the resources 
and ability to continue independently.  
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Figure 3. General Model for Training and Technological Literacy Outcomes 
 
The Model encourages goal-based work 
and collaborative projects, whereby 
teachers and students use ICT to develop 
their own discipline-specific products.  For 
a student in Education Professions, such 
products are pedagogical (e.g., Web-
delivered exploratory learning on topics 
relevant to education).  For STEM students, 
topics and projects are chosen based on the 
specific discipline and domain of 
application.  Bioscience students might 
apply ICT to produce lab protocols for 
conducting genomic research.  The Model 
can also accommodate collaborative 
learning across disciplines.  
Interdisciplinary “learning teams” may 

consist of teachers and students from different STEM areas, or collaboration can occur across teams that 
represent distinct disciplines.  For example, a bioscience instructor may choose to include information 
technology (IT) students on her team to design a Web portal that facilitates online, collaborative research 
via genetic databases and other digital tools.  This would call for an interdisciplinary team consisting of 
members from bioscience and IT.  Table 7 presents selected components of the Model and impacts that 
can be expected from each. 
 
 

Table 7. Model Components and Associated Impacts 

Model Component Associated Impact 
Provide initial technology support to teachers as 
needed by each individual and school (e.g., training 
for newly purchased technology). 

Teachers who received initial support tended to help others at 
their schools with technology and collaborate more in the 
workshops. 

Conduct needs assessment to determine perceptions of 
participating teachers on technology needs, training 
expectations, and pedagogical goals. 

Training is tailored to serve specific needs of target 
population and is delivered in a format that maximizes 
participation and retention. 

Learners immediately apply ICT tools and new 
knowledge and skills by implementing them at home 
schools within their normal courses and curriculum. 

Learners better understand the purpose and function of ICT 
and acquire initial skills in a meaningful, context-relevant 
environment—this improves knowledge/skill transfer. 

Apply established, active learning methods: DBL, 
inquiry-based learning, and collaborative, goal-
oriented learning at technology training events (e.g., 
workshops). 

Learners acquire greater depth of knowledge of technology 
and build skills for applying technology tools and resources 
to discipline-specific tasks.   

Reduce level of guidance (e.g., tech support) as 
learners gain a foundational understanding of ICT and 
skills for exploring and acquiring new ICT tools on 
their own. 

Participants become independent learners and continue 
seeking new tools individually and collaboratively with their 
peers.  Sustained, self-mediated learning enables leveraging 
of emerging technologies with minimal training intervention. 

Provide intensive, long-term learning events and 
related social events to build a community of 
technology-savvy teachers. 

Learning communities, with a focus on technology, ensure 
continuing progress toward greater technological literacy and 
growth of technology-enhanced learning across education.  

 

Critical Thinking and 
Decision Making  
Select the most useful 
technology tools to improve 
personal and pedagogical 
ability. 

Capability to Apply Knowledge  
Use technology resources and tools to 
increase work productivity.

Knowledge and Awareness  
Raise awareness of the importance 
of technology to learning, self, and 
society.  

Increasing capability via training 
Increasing capability via self-mediated learning
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Figure 4 shows the general sequence and flow of events and strategies that are implemented according to 
the ATLAST Participatory Training Model.  
 
 

Figure 4. Participatory Training Strategies 

 
 
 
ATLAST Training Format and Activities 

Trainers have covered many ICT tools and technology topics in ATLAST training with varying but 
positive results.  Teachers were introduced to Web 2.0 applications that facilitate collaborative, goal-
oriented activities.  They engaged in collaborative projects in small teams and produced learning activities 
and resources for Education Professions courses using the Web tools introduced at workshops.  The 
products of learning teams featured online, interactive presentations that focused on key topics of their 
courses, so they could be directly implemented at their schools and shared (via the ATLAST Web site) 
across schools that offer the same courses.  Often, the same ICT tools used to produce the digital 
presentations or learning activities were part of the main content of the pedagogy they produced, because 
administrators of the Education Professions Program have increased their focus on student readiness to 
use technology.  One student learning team developed a Google map that revealed the technology 
capabilities of local schools.  Education Professions students who use the map will learn: (1) the 
capabilities of the Google Maps tool and how to use it to manipulate information (ICT knowledge and 

 

Shape Initial Training Program: Assess Long-Term Needs 
Conduct exploratory study: Listen, observe, consider, and formally assess needs of target teacher 
population via representative sample.

Recruit Teachers: Direct Support for Immediate Technology Needs 
Provide technology assistance at home schools to build relationships; 
introduce new issues, discuss needs, and integrate teacher technology preferences within the training plan. 

Launch Training Program 
Deliver first training events with strong emphasis on preferred technology topics and training formats that 
reflect teacher preferences; leverage existing personal/professional ties among teachers to build sustainable 
collaborative groups within teacher cohort. 

Shape Initial Training Program 
Initiate participatory process in which formal training (workshops) and learning support (remote and onsite technical support) is 
based on established technology skill standards, but is shaped by teacher participant preferences and perceived needs. 
 
Extend, expand, and sustain the impact and dissemination of training by integrating professional development content, knowledge, 
and skills into existing K-12 curriculum. Teachers immediately implement ICT tools and methods within the content and curriculum 
of the courses they normally teach at their school.

Build a Learning Community to Promote Self-Mediated, Long-Term Knowledge/Skill Development 
Facilitate emergence of a community of learners bound by sustainable elements among teachers (personal/professional ties) and relationships that 
emerge as program matures (new friendships);  
leverage technology “Champions” by granting them active roles in the program; provide rewards and extra support to Champions (financial or 
resources). 

Begin New Training Cycle 
Engage training leaders and Champions in providing initial technology assistance to new cohort of teachers; start recruitment, and shape 
program based on lessons learned. 
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skills) and (2) factual information on the dissemination and density of technology within the Phoenix 
educational system (discipline-specific knowledge).  Thus, technology knowledge is firmly anchored 
within the discipline, the learning process, and in the memories of learners.  This integration strengthens 
memorial links between abstract knowledge (i.e., learning about the tool) and concrete skill via personal 
experience and use of the tool (i.e., learning how to apply it for specific purposes).   
 
Each ATLAST training workshop is taught by at least two trainers who take turns presenting new ICT 
tools and providing help among learning stations as learning teams engage in collaborative projects.  Each 
workshop is typically organized around one to three “big ideas” that are explored by teachers and applied 
in the context of collaborative, goal-oriented projects.  For example, one workshop focused on Web 2.0 
image sharing, using “virtual field trips” as learning objects.  Teams begin producing and demonstrating 
their own virtual field trips during the workshop and continued work on their projects at their schools.  
Many implemented the learning objects immediately in their own classes.  Learning about methods and 
tools for mobile blogging was also followed up by “homework assignments” that engaged teachers in 
collaborating with their peers and teammates in the ATLAST training program.  This led to more sharing 
of ideas, and perhaps more importantly, discovery of the power of electronic collaboration across 
geographic and institutional boundaries.  
 
The ATLAST Participatory Training Model has some challenges relative to the level of flexibility needed 
in the training program.  First, organizing topics, focus, and scheduling based on participants’ needs and 
preferences calls for some additional frontend work.  Content development is based on assessments of 
current needs, so an examination of the intended audience, their curriculum, and their availability must be 
done prior to setting up logistics and workshop schedules.  After training begins, additional fine tuning of 
content and focus are guided by formative evaluation and ongoing interaction with participants.  
Evaluations are conducted for each training event, and results of evaluations and proposed improvements 
are shared with teachers prior to implementation.  Because the Model calls for participants to immediately 
apply their new knowledge and ICT resources at their schools, much effort and resources need to be 
allocated to helping teachers at their schools via school visits and by remote support provided online or by 
phone.   
 
Technology must be integrated with the specific curriculum being taught, so trainers should have some 
expertise within the disciplines taught by participating teachers, or some other support mechanism must 
be in place.  One method is to have technology trainers team with college faculty who teach in the same 
discipline areas as the participating secondary teachers.  These faculty can help teachers integrate 
technology into the target discipline, and also help them connect secondary curriculum to college 
pathways.  This strategy is best, if participants teach Science, Technology, Engineering, and Math 
(STEM) courses.  Since our trainers have strong backgrounds in education and pedagogy, they were ideal 
for training Education Professions teachers.  However, the ATLAST team’s plan to disseminate 
technology training to STEM CTE programs includes a mentorship component, whereby each STEM area 
is supported by a community college instructor with a strong industry background.  These mentors will 
help teachers connect technology to the respective discipline they teach, and identify technical skill sets 
that are especially important for high school students to master in preparation for advanced study at 
college and the professional STEM workplace.  These comprehensive elements require more time and 
resources than short-term training that teachers normally receive for professional development.  However, 
impacts of the ATLAST Participatory Training Model are more extensive, longer lasting, and serve to 
create and expand sustainable communities of technology-savvy teachers.   
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Future ATLAST Research Efforts 

The ATLAST team would like to further expand the impacts of technology training by implementing the 
Participatory Model within Arizona’s CTE STEM programs.  STEM program administrators and teachers 
have already expressed a strong interest in receiving this training.  The use of ICT is especially important 
for STEM disciplines in which technological advancement is rapid, and secondary curriculum has fallen 
behind recent scientific discoveries and new technologies.  Web-based ICT enables teachers to seek out, 
tailor, and implement their own curriculum based on the latest information, which is now distributed 
online by NSF Projects and Centers as well as established STEM education websites like NOVA,34 
Discoveries,35 Science,36 and EurekAlert.37  Our team’s plan focuses on enabling teachers and students to 
exploit ICT tools to keep up with the latest STEM advancements, academic and career pathways, and  
opportunities to connect with professionals in the field.  The ATLAST team has received positive 
feedback from NSF Panel Reviewers on a preliminary ATE proposal that describes such an effort.  This 
project would enable our team to further improve and implement the Participatory Training Model and 
the active, collaborative teaching and learning strategies that have proven most effective for secondary 
teachers and students.  A research component for this effort has been proposed and would support training 
effectiveness and increase technological literacy of secondary teachers in a similar manner as achieved by 
the ATLAST grant.  
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