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Team Teaching and Learning: A Model of Effective Professional 
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This longitudinal qualitative study investigated the impact on teacher participants of using a unique 
laboratory approach to professional development: the Team Teaching and Learning (TTL) framework, 
which integrates five traits from Garet, Porter, Desimone, Birman, and Yoon’s (2001) empirical re-
search on teacher professional learning, including content knowledge, active learning, coherence, col-
lective participant, and duration. Participants included 24 teachers in one high-poverty school district 
in the Northwest United States who participated in a three-week summer professional learning experi-
ence. Results indicated seemingly high implementation of professional development content, which 
also appeared to be sustained over the two-year time frame of the study. This pilot study of TTL con-
tributes to literature on collaborative teacher learning and provides school leaders with numerous rec-
ommendation strategies that make implementation successful. The TTL framework is founded in em-
pirical research and utilizes best practices for teacher and adult learning. 

Keywords: professional development, teacher learning, team teaching 

Introduction 

Although 99% of public school teachers and 95% 
of private school teachers reported participating in 
professional development (PD) experiences in the 
previous 12 months (Schools and Staffing Survey, 
2011), teachers generally report low satisfaction with 
most professional development experiences (i.e., Bill 
and Melinda Gates Foundation, 2014; Wei et al., 2009). 
This issue is compounded because professional 
development is expensive: in just one year, $1.5 billion 
of federal government money is spent on teacher 
development (Birman et al., 2007), with some districts 
spending up to $18,000 per teacher, per year, on 
professional development (Jacob & McGovern, 2015). 
Yet, there is evidence that shows that investing in 
teacher professional development, when implemented 
with care, can save districts money, improve student 
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learning, and reduce teacher turnover (Guskey & Yoon, 
2009; Villani, 2009; Villar & Strong, 2007). More 
research is needed to advocate for meaningful teacher 
learning experiences that can benefit students and 
engage adult learners. 

While teachers appear to be unsatisfied with their 
professional development experiences, there is a 
plethora of research identifying characteristics of 
effective teacher development. These characteristics 
include empowering teachers through self-
improvement, promoting reflective practice, extending 
learning experiences over time, and ensuring teachers 
participate in hands-on learning (Butler, Lauscher, 
Jarvis-Selinger, & Beckingham, 2004; Darling-
Hammond & McLaughlin, 1995; Garet et al., 2001; 
Joyce & Showers, 2002; West, 2002). Additionally, 
literature suggests that professional development 
should be research-based, collaborative, and focused 
on equity and quality teaching (Hirsh, 2007). A 
collaborative, team approach to professional 
development integrates many of these effective traits 
and often includes student and teacher focused goals. 
When research-based qualities are integrated into 
professional development experiences, there is great 
potential for teacher learning. Unfortunately, many 
traditional professional development experiences 
involve a one-time experience determined by school 
leadership, and the experience is often passive and 
intermittent (Butler et al., 2004; Stewart, 2014), which 
likely leads to the high levels of dissatisfaction with the 
experiences. 

80
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81 SMITH, RALSTON, NAEGELE AND WAGGONER 

One key empirical study that identified 
characteristics of effective professional development 
emerged from Garet et al.’s (2001) research. Garet et 
al. (2001) surveyed a national probability sample of 
over 1,000 mathematics and science teachers and 
identified several distinguishing characteristics that 
showed significant positive impacts on teacher 
knowledge, skills, and classroom practice. These 
features included:  

1. Focus on content knowledge, including
subject-area knowledge, pedagogical
knowledge, or teaching and management
methods. Participants need to understand the
learning objectives and how students learn
content.

2. Opportunities for active learning, such as
collaborative planning, peer observations,
and reviewing student work. Active learning
can also include data analysis, discussions,
and watching others teach.

3. Coherence with other learning activities,
including aligning with standards, building
on prior teacher learning, and focusing on
sustained and collaborative communication
with other teachers. Learning experiences
need to be relevant to teacher belief systems,
school initiatives, and policies.

4. Collective participation of teachers from the
same school, grade, or subject, which can
allow for more collaboration, integration,
and targeting of specific student needs.

5. Duration, meaning learners should work
together for a semester at minimum and have
at least 20 hours of contact time (Garet et al.,
2001). Duration has been a focus in
numerous research studies on professional
development. Yoon and colleagues (2007)
determined that studies that involved 49
hours of contact time showed positive effects
on student achievement. Guskey and Yoon
(2009) identified 30 hours as the cut point for
effective learning, including both structured
and follow-up time. Despite the
identification of extensive hours for effective
learning, the Schools and Staffing Survey
(SASS, 2011) reported that fewer than 50%
of teachers receive 17 or more hours of
professional development annually (Wei,
Darling-Hammond, & Adamson, 2010).

Although there is a broad range of professional 
development models, often these experiences lack an 
integration of research-based best practices for teacher 

learning. This research utilized Garet et al.’s (2001) 
findings as a springboard to creating a new, innovative 
professional learning model: Team Teaching and 
Learning (TTL). 

TTL was developed because the school district 
involved in this study was seeking an innovative and 
meaningful professional development experience for 
teachers that would produce better, long-term results. 
The district had recently rolled out a new program for 
teaching English Language Learners (ELLs), and had 
discovered that after three years of roll-out, teachers 
were still struggling to implement the program with 
fidelity. These teachers were seeing little success 
despite extensive, expensive professional development 
on the topic, most of which was traditional “sit-and-
get” variety. Thus, after a thorough combing of the 
literature, current research, and PD models available, 
the TTL framework was developed, aiming to integrate 
Garet and colleagues’ (2001) five traits into a 
laboratory model for teacher professional learning that 
involves authentic team teaching over an extended 
period. 

 Team Teaching and Learning 

The TTL framework entails several key qualities, 
including team collaboration, an authentic learning en-
vironment, peer reflection and feedback, and extended 
duration. First, teachers are formed into a team, ideally 
of three or four individuals. Depending on the purpose 
of the learning experience, the group should be differ-
entiated appropriately with clear roles for all members, 
such as mentor, coach, and classroom teacher. More de-
tails about forming effective teams are discussed later. 
Next, TTL involves participating in an authentic learn-
ing experience, meaning the teachers should be able to 
plan and implement content or strategies in a true learn-
ing environment with students, such as in their own 
classrooms or a summer or after school program. TTL 
also involves reflective peer feedback, which may vary 
based on the purpose of the learning experience. For 
instance, teachers may co-plan a unit of study, then co-
teach the unit while simultaneously reflecting as a team 
and adjusting teaching to improve student learning. The 
final element of TTL involves extending learning, such 
as a designated summer learning experience or a col-
laborative teaching experience throughout a school 
year. Extended duration occurs cyclically and includes 
reflective peer feedback (see Figure 1). 

Utilizing Team Teaching and Learning 



  

 
 

 

 

 

 
 

 

 

 
 
 

 

 

  

 
 

 

 

 

82 SMITH, RALSTON, NAEGELE AND WAGGONER 

Figure 1. Team Teaching and Learning Duration Cycle 

TTL can be used to achieve a variety of professional 
learning goals. For instance, TTL can help teachers 
learn and practice co-teaching strategies, learn to col-
laborate in a Professional Learning Community (PLC), 
collaboratively teach content-based material, teach 
across the curriculum, practice peer observations and 
feedback, or learn to conduct a Lesson Study. TTL can 
also be used to help teachers integrate a new curricu-
lum, implement school or district goals, become famil-
iar with new testing regulations, or enrich work with 
Special Education or English Language Learner teach-
ers. TTL could also be used as an onboarding strategy 
to mentor new teachers while likewise engaging vet-
eran teachers.  In addition to Garet et al.’s (2001) com-
ponents, the characteristics of TTL draw from several 
other effective, largely ‘reform’ PD models, including 
Lesson Study, learning labs, co-teaching, and situated 
professional development. Reform teacher professional 
learning focuses on professional collaboration and au-
thentic learning experiences. 

Firstly, TTL draws on Lesson Study, a Japanese col-
laborative learning model that is gradually gaining in 
popularity in the United States, that involves five dis-
tinctive characteristics: (a) lessons are collaboratively 
planned over a long period of time; (b) lessons are ob-
served by other teachers; (c) lessons focus on broader 
educational goals; (d) lessons are recorded, through 
video, audio, notes, and/or student work; and (e) les-
sons are discussed (Lewis, 2000). The TTL model oc-
curs in shorter cycles but involves collaboratively 
planned lessons that are observed by other teachers and 
later discussed and reflected on. 

Second, TTL draws on learning labs, which involve 
many of the same traits, but specifically adds explicit 
professional development and coaching to the collabo-
rative Lesson Study experience. Research from Haug 
and Sands (2013) on the effects of one learning lab, 
which included collaborative planning, professional 
development, and coaching, found positive differences 
in instruction, student grouping, and the nature and de-
mand of tasks for participants. Third, TTL expects 
teachers to not simply observe each other, as in Lesson 
Study and the learning lab, but also utilizes co-teach-
ing. Almon and Feng (2012) found that co-teaching had 
a more positive effect on student math achievement 
than solo teaching. Finally, TTL also drives on situated 
professional development, in which learning (about 
teaching in this case) is situated within experience 
(Glazer & Hannafin, 2006), which has also shown sta-
tistically significant growth in teacher implementation 
of instructional strategies (Singer et al., 2011).  TTL 
emphasizes characteristic of reform and authentic 
learning, where real students are participants when 
adult learners are applying learning content. These 
studies on the varying components of a TTL model pro-
vide insight into the potential benefits of a laboratory 
approach to teacher learning; however, there is a defi-
nite dearth of research on not only the components of 
TTL but the model as a whole. 

Theoretical Framework 
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The learning lab approach to professional develop-
ment relates to several learning theories. First, Ban-
dura’s (1977) social learning theory is reflected in the 
collaborative learning environment of teachers work-
ing on teams. Additionally, teachers participate in col-
lective learning experiences through collaborative 
planning and teaching, followed by feedback and re-
flection (Lave & Wenger, 1991). Teachers’ profes-
sional identities are impacted by this shared learning 
experience. The laboratory experience is further sup-
ported by adult learning theory, or andragogy 
(Knowles, 1980), which advocates for learning experi-
ences that are meaningful and relevant to the adult 
learners. Teachers participate in co-planning and co-
teaching, and then engage in reflective dialogue with 
colleagues that can directly lead to changes in practice. 

Methods 

This qualitative research study investigated the ap-
plication of the Team Teaching and Learning (TTL) 
model of professional learning in a pilot study in one 
school district in the Pacific Northwest of the United 
States. It sought to answer the following research ques-
tion: To what extent does this newly developed TTL 
framework have the capacity to meet Garet et al’s 
(2001) five core framework characteristics? This pilot 
study contributes to the dearth of current literature on 
effective learning experiences that can be sustained to 
improve teacher implementation of programs, strate-
gies, and pedagogies, with the ultimate goal of enhanc-
ing student learning. 

Participants and Context 

Participants in this study included 24 teachers from 
one school district who attended a three-week summer 
professional learning experience focused on content 
embedded language acquisition and literacy. Teachers 
in this TTL pilot research study were assigned to one 
of six teams, each of which included one English Lan-
guage Development (ELD) teacher, one instructional 
coach, and two classroom teachers. Each team taught a 
different grade level: kindergarten, first, second, third, 
fourth, and fifth grades. The purpose of the learning ex-
perience was to increase pedagogical content 
knowledge of teachers while at the same time support-
ing students (in this case, the particular learning expe-
rience focused on English Language Learners (ELLs)). 
These students were from one school, while the teach-
ers were from schools across the district who were re-

cruited to attend the three-week summer school that op-
erates each summer. Teachers taught the students for 
three hours each morning of the three-week summer 
school, utilizing both peer observation and co-teaching 
pedagogies. Following the morning teaching experi-
ence, teachers spent two hours each afternoon in pro-
fessional development sessions, collaborative plan-
ning, and group and self-reflection time. There was a 
total of 60-hours of time in this professional learning 
experience. It was hoped the team-based professional 
development experience would build the capacity of 
teachers to use specific teaching strategies when work-
ing with ELLs with an aim of long-term gains in stu-
dent achievement. 

The years of teaching experience ranged from 1 to 
25 (M = 8.63, SD = 6.89); however, six of the partici-
pants (25%) had only one year of experience. Student 
district demographics were racially/ethnically, socioec-
onomically, and linguistically diverse: 80% of the stu-
dents were economically disadvantaged, 65% of the 
students in the district were non-White, 45% of stu-
dents were identified as ELLs, and over 40 different 
languages were spoken by students in the school dis-
trict. The district paid teachers for teaching at the sum-
mer school, and additional professional development 
funding supplemented the team-teaching experience. 

Data Collection and Analysis 

The data for the TTL pilot study were collected in 
two phases. The first phase of this study occurred dur-
ing the three weeks of the summer professional learn-
ing experience. This phase included the hours of the 
summer school instruction plus the collaboration and 
professional development time for all the participants. 
These sessions were observed every other day, and 
field notes were taken. These notes detailed partici-
pants’ various roles in the Team Teaching and Learning 
experience and interactions between participants. In ad-
dition, semi-structured interviews were conducted with 
participants, which were audiotaped and transcribed. 
Questions for the interviews were constructed to inves-
tigate the perceived value of the professional develop-
ment experience, the working relationships on the 
teams, and specific practice changes based on role as-
signment. The domains and subdomains of each con-
cept were further delineated after review of the litera-
ture (Dillman et al., 2009). 

Data continued to be collected during the subse-
quent school year, using a longitudinal approach to in-
vestigate extended learning experiences of the teachers, 
ELD specialists, and instructional coaches who had 
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participated in this training. Follow-up interviews 
(about 30 minutes each) were conducted with each of 
the participants during the following year to investigate 
the long-term effects of the training. Questions targeted 
whether teams utilized the resources developed during 
the TTL experience, continued collaborating as a team, 
and integrated the teaching strategies learned during the 
summer lab into their daily classroom practice. A third 
source of data was collected from responses to an inter-
view with the administrator who oversaw this new 
model of professional development; this provided a 
multi-instrument approach, or triangulation (Gay et al., 
2012). 

The qualitative data from the interviews and obser-
vations were analyzed using provisional coding (Dey, 
1993; Miles et al., 2014), which uses predetermined 
codes to analyze data. Garet et al.’s (2001) descriptors 
of effective professional learning were applied to the 
qualitative data. 

Results 

This qualitative study of the Team Teaching and 
Learning (TTL) professional development model re-
sulted in seemingly high implementation of the profes-
sional development content, which also appeared to be 
sustained over the two-year timeframe of the study. The 
data revealed numerous exemplars of the core frame-
work characteristics, which were garnered from Garet 
et al.’s (2001) empirical research on teacher profes-
sional development. These features included: content 
knowledge, active learning, coherence, collective par-
ticipant, and duration.  

Content Focused 

The first element in the Team Teaching and Learn-
ing framework is a focus on content knowledge. The 
pilot study focused on teaching strategies that can be 
implemented in any content-area, so the “content 
knowledge” code was applied to data related to teach-
ing strategies. For instance, observational data showed 
teacher teams working collaboratively to implement 
strategies from the professional development to help 
ELL students, such as charting narrative text and sen-
tence patterning. The data revealed positive feedback 
regarding the authentic nature of the professional learn-
ing experience, specifically learning strategies that can 
be implemented in the classroom during the school 
year. TTL allowed participants to experience profes-
sional learning in a true classroom environment with 

actual students, working alongside professional col-
leagues. One participant stated, “I felt like I was able to 
learn and do at the same time, and learn and do, and go 
back and forth.” The authenticity of TTL was exhibited 
through the hands-on nature of the learning and the true 
classroom environment, which allowed participants to 
immediately apply knowledge.  

Teachers reported an improvement in teaching ped-
agogy during the year following participating in the 
TTL approach. One participant said, “I learned a lot of 
things, like being able to observe other teachers. I 
learned strategies that I didn’t know.” Another teacher, 
when asked if her teaching practice had changed re-
sponded: “Yeah, it definitely has changed. I look at 
things a lot differently now, especially since co-teach-
ing needs to be involved.” 

Active Learning 

One of the main points of positive feedback from 
participants was the active learning of the TTL profes-
sional development experience. The TTL professional 
learning team ideally includes three members. The 
members of the team each contribute their expertise to 
working towards the goals, which may include learning 
to implement content or curriculum with fidelity, learn-
ing to effectively support a particular student group 
(i.e., English Language Learners), or learning new ped-
agogy such as co-teaching, mentorship, or instructional 
coaching. Team members collaborate at multiple points 
of the TTL continuum, including planning, co-teach-
ing, providing non-evaluative peer feedback, reflect-
ing, and analyzing data. 

Within the TTL framework, it is important that the 
team have designated roles, including an expert in the 
content or pedagogical strategy to ensure active learn-
ing occurs. Roles may include but are not limited to 
mentor, coach, classroom teacher, English Language 
Development teacher, Special Education teacher, etc. 
One participant stated, “It was also really helpful to 
have other people on my team have experience because 
I had never been through the process of doing a unit 
from start to finish, so during the … training you see all 
the pieces but it’s done at super-fast speed, so getting 
the big picture and seeing how this strategy builds on 
the next one was really helpful.” An expert can help 
teach other team members and help improve practice: 
“There were some strategies that I had like hit a wall 
with and didn’t know how to do, and getting to see 
other people who were better at some strategies than I 
was, and vice versa, getting to see how they did it really 
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helped me.” Another participant said, “One of the rea-
sons why the understanding of the strategies blossomed 
is because we were seeing each other teach.” 

Data from participants in this research study pro-
vided overwhelmingly positive responses to the active 
learning that occurred from working in professional 
learning teams. One participant said, “I think the hands-
on experience is a huge part of it…I feel like I know so 
much more just from doing that…And I can help my 
teachers who don't really understand it. So, I feel like I 
have definitely got a better grasp of how everything 
works.” Teachers also voiced enjoyment in learning 
from each other: “I think it's really great for bouncing 
ideas off of each other and learning how another 
teacher does things.” 

Actively working in teams also allowed educators 
more time for reflective learning. For instance, one par-
ticipant stated: 

You could always have someone take the role of ob-
server and really be thoughtful of what you’re do-
ing, because when you’re just the classroom teacher 
you don’t always have time to be reflective about 
what you’re doing, and having the opportunity to re-
ally think about this worked, this didn’t, that was the 
piece that was really valuable. 
Working in teams also allowed participants to “di-

vide and conquer,” “bounce ideas off each other,” and 
gain multiple perspectives from other professionals in 
the field. However, many teachers know that opening 
your door to collaborative teaching and peer feedback 
also adds a vulnerability and intimidation factor that 
can be challenging. One participant said, “We still had 
some work to do with kind of stepping on each other’s 
toes, and you know, there were some hurt feelings.” 
Despite the challenges, participant feedback focused 
strongly on the benefits of working on a team, which 
was a clear example of active learning. This embedded 
form of professional learning is supported in the re-
search as a current trend of best practices (Acevedo, 
2013; Wei et al., 2010). 

Coherence 

The TTL framework is intended to be implemented 
within the context of a real classroom environment, 
making it a coherent, relevant learning experience for 
educators. Data for this pilot study was garnered during 
a summer school program serving low-achieving stu-
dents, which also served as a professional learning ex-
perience for educators. Feedback from participants 
highlighted the value of the authentic learning environ-
ment: 

It is like jumping into somebody else’s classroom 
but being able to be a part of it. And right after-
wards, talk to the person that just taught and say, hey 
I noticed you did that, where would you learn that? 
How do I facilitate that? Can you write that down 
for me? So, it is like getting a peek into somebody 
else’s classroom and then being able to talk to them 
about it and have the time to work together and 
share materials. 

Another participant stated, “Usually [professional de-
velopment] does not include implementation in prac-
tice in any way shape or form, and so it made me feel 
like, oh, I actually could do this.” Teacher capacity and 
confidence seemed to increase in the authentic learning 
environment. 

There was also high reflective peer feedback and a 
coherence of learning experiences that related daily 
teaching experiences. For instance, one participant 
said: 

I thought it was awesome to have an opportunity to 
collaborate in the midst of teaching, which is some-
thing that you don’t often get in a regular class-
room…you have to reflect on it later, but in the mo-
ment you can look up and say, ‘What do you think? 
Do you think we should go in a different direction?’ 
And it is almost like pushing pause on the kids. Fig-
uring it out and just suggesting in it right there on 
the fly. I thought that was awesome. 

The hands-on, real-life implementation of the profes-
sional learning content allowed participants to experi-
ence the relevance of the learning experience.  

Collective Participation 

Collective participation is another feature of the 
TTL framework, which Garet et al. (2001) describe as 
participants from the same school, department, or grade 
level working together in a professional learning expe-
rience. Collective participation allows participants to 
have shared skills, concepts, and problems of practice, 
in addition to similar curriculum, courses, and assess-
ment requirements (Garet et al., 2001). These qualities 
can potentially lead to higher integration and sustaina-
bility of professional learning content. 

The TTL pilot study included elementary teachers 
from the same grade levels. This feature seemed to fos-
ter collective buy-in and provide a support network that 
appeared to yield positive results. Participants reported 
feeling “confident” and “prepared.” One participant 
stated, “I was more engaged because I understood it 
better, the kids were more engaged because I was more 
engaged.” When asked to rank the TTL professional 
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learning experience from 1 to 10, with 10 being the best 
they have ever had, one participant summarized the ex-
perience: “I would say that experience was like a 9 or a 
10 because it was hands-on professional development 
with students, with instantaneous feedback on what I 
was doing right, what I could do wrong. I had time to 
reflect with my co-workers, and we had a great looking 
team…It was such a good experience for learning for 
me.” 

Working in a team of teachers of the same grade 
level also seemed to encourage teachers to be more 
open to growth. One teacher said her colleague apolo-
gized for giving critical feedback, but she welcomed it, 
stating: “I’m here to learn and to be better. Will I make 
that mistake again? No!” Another said: 

At the end, being able to say, oh my gosh that was a 
disaster or wow, I really learned something new to-
day. Just being able to talk with other professionals. 
Because you are on your own, you know, most of 
the time. Just being able to hash things out like that 
and get other people’s expertise and perspectives on 
things was awesome. 

An additional participant stated, “The feedback was so 
nice. And it was not like evaluative in any way. It was 
just, I saw you do this, maybe do this next time…Like 
a friend, a colleague alongside me. Not coming from 
above.” Receiving feedback from peers and personally 
reflecting on one’s professional practice seemed to im-
prove adult learning. 

The feedback from the TTL professional learning 
experience highlighted the efficacy of using adult 
learning practices when teaching teachers, including a 
hands-on approach that enables the learner to collec-
tively participate in sharing knowledge, providing peer 
feedback, and being reflective. One participant said, 
“That was a hands-on experience where I feel like eve-
rything that I learned [during the TTL experience], I've 
been able to come back and either teach to somebody 
else or implement in a classroom much more solidly 
than I had before.” The content and skills were imme-
diately applicable. Participants were excited and en-
gaged in the experience and eager to participate again: 
“I think it’s a valuable thing and if they offer it again 
next year, I will absolutely do it again.” 

There seemed to be a direct link between feedback 
from teachers on the type of learning experience that 
the lab provided, and the sustainability of the strategies 
used. Many teachers mentioned an appreciation in 
learning the why behind certain strategies, which con-
tributes to sustainable learning. Understanding the ra-
tionale for learning a new concept seemed to make the 

Lab a meaningful professional development experi-
ence. For instance, teachers spoke about sharing the 
news with others, about feeling empowered to imple-
ment new strategies, and about the desire to replicate 
the experience in the future. One coach said, “I thought 
it was extremely exciting because the team that I 
worked with kept saying things like, ‘I thought I heard 
that strategy before but I never understood the point and 
now I get it and I’m going to tell people I work with 
why it’s worthwhile.’ And that’s exactly what we want 
from a professional development experience.” 

Duration 

The final element of the TTL framework is duration, 
which refers to the cyclical extended nature of the 
learning experience. Participants in this pilot study col-
laboratively taught for three hours each day for three 
weeks in a summer school program. Following instruc-
tion, participants met in teams for two hours each after-
noon for planning, reflection, and professional devel-
opment time. The duration of learning is truly a pro-
cess, as stated by one participant: “It's a pro-
cess…which I think is a really appropriate name for it, 
it's an adaptive change. So, we are trying to change the 
way everybody's teaching, we’re not just trying to slap 
a worksheet or an activity on it and fix it.” No matter 
the intended goal of the TTL professional learning ex-
perience, allowing for extended learning time in an au-
thentic environment will impact the quality of the ex-
perience. 

The length of the TTL experience can extend over 
several weeks, months, semesters/terms, or school 
years; this particular experience was over 60 hours of 
contact time across 3 weeks, which received positive 
feedback from participants. For instance, one stated: 

Usually when we have professional development, it 
is like okay here is your hour and a half on Wednes-
day and now…you can do it all on your own. And 
generally, that means you go back to your room 
and…you just throw up your hands because you 
cannot do it on your own. And so, it is really very 
nice to be able to say I do not know what I am doing 
and there were enough people around…we can fig-
ure this out. And you will learn what you need to do 
rather than just giving up because an hour and a half 
once a week or once a month is not enough. 
By having extended time to not only teach, but also 

to collaboratively plan, learn, and reflect on the pro-
cess, seemed to create an integrated experience that 
builds knowledge over time. For instance, one partici-
pant stated: “I knew some of the strategies, but I didn’t 
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see how they were interconnected until doing them 
with people watching and talking about it.” She needed 
to see the strategies implemented over an extended pe-
riod of instruction (i.e., not just one sit-and-observe 
day) to fully understand how the components fit to-
gether. 

This extended duration of the experience also al-
lowed for the evolution of participants from cautious 
bystander to confident implementer.  In this way, par-
ticipation of certain teachers at a school can help create 
experts who can further enhance implementation of the 
new learning into the school. For instance, one partici-
pant stated, “Now we have all these teacher leaders that 
you know, have participated, who can bring their 
strengths back to their schools and to their grade level 
teams.” The extended nature of this learning experience 
appeared to deepen participant knowledge, which can 
potentially increase implementation of professional de-
velopment content. 

Discussion 

Team Teaching and Learning (TTL) is a new model 
for teacher learning that showed positive results in this 
pilot study. This approach to teacher professional de-
velopment is grounded in research-based best practices 
and provides an innovative framework that can be rep-
licated in numerous settings. Research on professional 
development reveals that teachers report that traditional 
types of development experiences feel irrelevant and 
disconnected from the classroom, often with conflict-
ing goals between what is taught in the professional de-
velopment and their own opinions or experiences (Al-
len & Penuel, 2015). In this research study, TTL par-
ticipants were asked how they would rank this profes-
sional development experience compared to all profes-
sional development they have had in their professional 
careers on a scale of 1 (worst experience) to 10 (best 
experience). Participants ranked the Lab on average a 9 
out of 10. These high ratings contradict most literature, 
which reports low teacher satisfaction with profes-
sional development opportunities (i.e., Bill and 
Melinda Gates, 2014; Wei, et al., 2009). Participants 
were also asked how much their practice had changed 
due to participating in the Lab on a scale of 1 (no 
change) to 10 (many changes), and the average was 7, 
indicating quite a bit of change.  

The Team Teaching and Learning (TTL) approach 
to professional learning resembles a laboratory ap-

proach to teaching, which “focuses on long-term strat-
egies intended to increase student achievement by im-
proving the very foundation and quality of teaching 
and, in turn, student learning” (Haug & Sands, 2013, p. 
198). There are consistent features in the research on 
several lab approaches, which directly align with re-
search on effective professional learning. First, there is 
an instructional focus on collaborative planning and 
teaching (Desimone, 2011; Hirsh, 2009). Second, there 
is an academic and content focus on increasing student 
learning (Blank, de las Alas, & Society for Research on 
Educational Effectiveness, 2010; Pardini, 2006). Fi-
nally, there is a goal of improving professional learning 
through elements of reflection and collegial feedback, 
which is a repeated theme in research on effective 
teacher learning (e.g., Allen & Penuel, 2015; Darling-
Hammond & McLaughlin, 1995; Martin et al., 2014; 
Mezirow, 1997). Garet et al.’s (2001) five effective 
characteristics for professional development, in addi-
tion to other research on professional learning prac-
tices, provide a foundation for the TTL model (see Ta-
ble 1). 

Implementation Recommendations 

TTL promotes collegial collaboration and al-
lows practical application of knowledge and skills in a 
real classroom setting. In one of the few empirical stud-
ies investigating a laboratory approach, Amolins and 
colleagues (2015) investigated a 10-week summer 
learning lab professional development approach to sci-
ence teacher instruction, analyzing data from seven 
teachers and approximately 300 students.  The study 
found statistically significant increases in teacher use 
of student-centered learning and improved teacher par-
ticipant self-efficacy, confidence, and job-satisfaction. 
While this study was a qualitative study, the themes 
discovered in our study add additional data to support 
Amolins and colleagues’ findings. While outside the 
scope of this study, the next step for TTL research in-
volves collecting evidence of student learning, perhaps 
but less importantly within the summer experience it-
self, but more importantly across the long-term experi-
ence in these teacher participants’ classrooms. Further, 
next steps involve continually to evolve the TTL frame-
work to make it better. Several recommendations 
emerged from the results of this study for making the 
TTL experience stronger: 
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Table 1 
Effective Characteristics of Professional Development 

Effective 
Professional 

Learning 

Content Focused 

Team 
Teaching 

and 
Learning 

✓

TTL Characteristics 

Framework can be applied to any content learning. 

Research Foundation 

Garet et al., 2001 

Active Learning ✓ Professional team planning, teaching, and reflection.
Cook & Friend, 1995; Garet et al., 200; 
Hirsh, 2007; Lieberman & Miller, 2014; 
Stewart, 2014 

Coherence with 
Other Learning 
Activities 

✓
Professional learning experience occurs in authentic 
setting with real students and is relevant to 
classroom learning. 

Garet et al., 2001 

Collective 
Participation ✓

Teachers collaboratively plan and co-teach lessons, 
and observe one another, providing collaborative 
feedback. 

Allen & Penuel, 2015; Darling-
Hammond, 2008; Garet et al., 2001; 
West, 2002 

Duration ✓

Extended duration, at least 50 hours of time 
together, across the summer or school year. 
Teachers engage in cyclical, reflective peer feedback 
and participate in guided self-reflection experiences. 

Allen & Penuel, 2015; Butler et al., 
2004; Darling-Hammond, 2008; 
Desimone, 2011; Garet et al., 2001; 
Guskey & Yoon, 2009; Joyce & 
Showers, 2002 

1. Clarify purpose and expectations. Include
clear expectations for the outcomes of the ex-
perience. Participants felt the experience was
trying to serve too many purposes: “I feel like,
maybe just a clarity of goal. Are we writing a
… unit, or are we reflecting on … strategies in
our practice? Which one?”

2. Clarify participant roles. Ensure participants
know their role on the team and discuss how to
work collaboratively within the roles. One par-
ticipant stated, “We had some issues with,
well, I’m the coach, so I’m going to sit in the
back and evaluate what you’re doing. And be-
ing like, wait a minute, I thought we were all
team teaching.”

3. Appoint an on-site leader, a champion to the
cause. While this version of TTL had a cham-
pion, this person was not on-site daily, and par-
ticipants noticed. One participant stated, “I
think, there needs to be someone at the site
that’s in charge. That was really frustrating not
having someone to go to when issues came
up.”

4. Work towards team cohesiveness. Teams can
be improved by providing time to bond prior to
team teaching and for providing time to collab-
oratively plan. Consider the benefits of utiliz-

ing a team from the same school or diversify-
ing a team with teachers from various schools 
or disciplines. 

5. Utilize heterogeneous student groups. This
TTL pilot occurred during a summer school
program, so the student group was homoge-
nous with low-achieving students. Numerous
participants recommended a more diverse mix
of students, especially academically. For in-
stance, one teacher said: “I know we grabbed
some pretty low kids, maybe grabbing some of
… the medium range, so there's not as many
behavior problems. Just so we can kind of get
a feel for how it should work.”

The authors propose that the first four recommenda-
tions be utilized for all purposes of TTL; however, the 
use of heterogeneous student groups would depend on 
the specific purpose of that particular TTL.  

Conclusion 

Participant feedback from the TTL approach to pro-
fessional learning revealed real change in teacher prac-
tice. There was strong professional collaboration and 
implementation of the professional development con-
tent during the summer lab experience, which appeared 
to be sustained in the following school year, according 
to participant feedback. TTL incorporates numerous re-
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search-based best practices in its format and implemen-
tation. It fosters professional collaboration and feed-
back that promotes instructional reflection. TTL is a 
model that can be replicated by school districts to make 
teacher learning more meaningful and sustainable. 

Future research can help address the limitations of 
this study. A future study may examine the impacts of 
the TTL model on a larger district in a different location 
or explore the effects on teachers of this approach with 
various team sizes. Additionally, several logistical con-
cerns that surfaced in this research could be addressed, 
such as placing participants on teams of teachers they 
work with during the school year, diversifying the stu-
dent groupings, and implementing TTL during the 
school year. Furthermore, analyzing student achieve-
ment data can help explore the effects of TTL profes-
sional development on student learning as it relates to 
teacher learning. Future research can explore the TTL 
strategy in various contexts, such as content teams (i.e., 
math teachers co-plan and co-teach), implementing co-
teaching for ELLs, or training a faculty in instructional 
coaching. 

The Team Teaching and Learning professional de-
velopment experience can provide consequential prac-
tice change in teachers and can lead to improved self-
efficacy in educators. In contrast to current research 
that states that professional development is not mean-
ingful for teachers (i.e., Bill and Melinda Gates, 2014; 
Wei et al., 2009), this team-teaching experience was 
rated highly by participants. This professional develop-
ment model integrates numerous research-based best 
practices to support adult professional learning, includ-
ing authentic learning environment, team teaching, and 
duration. TTL provided teachers with relevant peda-
gogical content and led to changes in practice. There is 
great potential for schools to implement TTL as a 
model professional development opportunity for teach-
ers, where teachers are active participants, providing 
collegial feedback, collaboration, and reflection that 
improves learning for all. 

References 

Acevedo, E. M. (2013). Professional learning for teachers through 
a differentiated professional development program (Order No. 
3560737). Available from ProQuest Dissertations & Theses 
Global. (1357147566). Retrieved from https://login.ezproxy-
eres.up.edu/login?url=http://search.proquest.com.ezproxy-
eres.up.edu:2048/docview/1357147566?accountid=14703 

Allen, C. D., & Penuel, W. R. (2015). Studying teachers’ sensemak-
ing to investigate teachers’ responses to professional develop-
ment focused on new standards. Journal of Teacher Education, 
66(2), 136-149. https://doi.org/10.1177/0022487114560646 

Almon, S., & Feng, J., (2012). Co-teaching vs. solo-teaching: Ef-
fect on fourth graders’ math achievement. Mid-South Educa-
tional Research Association Annual Conference. Retrieved from 
https://files.eric.ed.gov/fulltext/ED536927.pdf 

Amolins, M., Ezrailson, C., Pearce, D., Elliott, A., & Vitiello, P. 
(2015). Evaluating the effectiveness of a laboratory-based pro-
fessional development program for science educators. Advances 
in Physiology Education, 39(4), 341-51. 
https://doi.org/10.1152/advan.00088.2015 

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of be-
havioral change. Psychological review, 84(2), 191. 
https://doi.org/10.1037/0033-295x.84.2.191 

Blank, R.K., de las Alas, N., & Society for Research on Educational 
Effectiveness. (2010). Effects of teacher professional develop-
ment on gains in student achievement: How meta analysis pro-
vides scientific evidence useful to education leaders. Society for 
Research on Educational Effectiveness. 

Bill and Melinda Gates Foundation. (2014). Teachers know best: 
Teachers’ views on professional development. [Data file]. Re-
trieved from http://collegeready.gatesfoundation.org/wp-con-
tent/uploads/2015/04/Gates-PDMarketResearch-Dec5.pdf 

Birman, B., Le Floch, K. C., Klekotka, A., Ludwig, M., Taylor, J., 
Walters, K., et al. (2007). State and local implementation of the 
No Child Left Behind Act: Vol. 2. Teacher quality under NCLB: 
Interim report. Washington, DC: U.S. Department of Education; 
Office of Planning, Evaluation and Policy Development; Policy 
and Program Studies Service. 

Butler, D. L., Lauscher, H. N., Jarvis-Selinger, S., & Beckingham, 
B. (2004). Collaboration and self-regulation in teachers’ profes-
sional development. Teaching and Teacher Education, 20(5),
435-455. https://doi.org/10.1016/j.tate.2004.04.003

Cardellichio, T. (1997). The lab school: A vehicle for curriculum 
change and professional development. The Phi Delta Kap-
pan, 78(10), 785-788. Retrieved from https://www.jstor.org/sta-
ble/20405932 

Cook. L, & Friend, M. (1995).  Co-teaching: Guidelines for creating 
effective practices. Focus on Exceptional Children, 28(3), 1-16. 
Retrieved form https://core.ac.uk/download/pdf/162644006.pdf 

Darling-Hammond, L. (2008). Teacher learning that supports stu-
dent learning. Teaching for intelligence, 2, 91-100. 

Darling-Hammond, L., & McLaughlin, M. W. (1995). Policies that 
support professional development in an era of reform. Phi Delta 
Kappan, 76(8), 597–604. Retrieved from https://www.re-
searchgate.net/profile/Linda_Darling-Hammond/publica-
tion/243783117_Policies_That_Support_Professional_Devel-
opment_in_an_Era_of_Re-
form/links/54a5945c0cf267bdb9082773/Policies-That-Support-
Professional-Development-in-an-Era-of-Reform.pdf 

Desimone, L. M. (2011). A primer on effective professional devel-
opment. Phi Delta Kappan, 92(6), 68-71. 
https://doi.org/10.1177/003172171109200616 

Dey, I. (1993). Qualitative data analysis: A user-friendly guide for 
social scientists. London: Routledge. 

Dillman, D., Smyth, J. D, & Christian, L. M. (2009). Internet, mail, 
and mixed-mode surveys: The tailored design method. (3rd ed. / 
Don A. Dillman, Jolene D. Smyth and Leah Melani Christian. 
ed.). Hoboken, N.J.: Wiley & Sons. 

Garet, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, 
K. S. (2001). What makes professional development effective? 
Results from a national sample of teachers. American Educa-
tional Research Journal, 38(4), 915–945. 
https://doi.org/10.3102/00028312038004915 

https://doi.org/10.3102/00028312038004915
https://doi.org/10.1177/003172171109200616
https://searchgate.net/profile/Linda_Darling-Hammond/publica
https://www.re
https://core.ac.uk/download/pdf/162644006.pdf
https://www.jstor.org/sta
https://doi.org/10.1016/j.tate.2004.04.003
http://collegeready.gatesfoundation.org/wp-con
https://doi.org/10.1037/0033-295x.84.2.191
https://doi.org/10.1152/advan.00088.2015
https://files.eric.ed.gov/fulltext/ED536927.pdf
https://doi.org/10.1177/0022487114560646
https://login.ezproxy


  

 

  

 

 
 

 
 

 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

  
 

  

 

  

 

 
 

 
 

 
 

 

 
 

 

 
 
 

90 SMITH, RALSTON, NAEGELE AND WAGGONER 

Gay, L., Mills, G. E., & Airasian, P. W. (2012). Educational re-
search: Competencies for analysis and applications (10th ed.). 
Boston: Pearson. 

Glazer, E. M., & Hannafin, M. J. (2006). The collaborative appren-
ticeship model: Situated professional development within school 
settings. Teaching and Teacher Education, 22(2), 179-193. 
https://doi.org/10.1016/j.tate.2005.09.004 

Guskey, T. R., & Yoon, K. S. (2009). What works in professional 
development? Phi Delta Kappan, 90(7), 495-500. 
https://doi.org/10.1177/003172170909000709 

Haug, C., & Sands, D. (2013). Laboratory approach to secondary 
teacher professional development: Impacting teacher behavior 
and student engagement. The Clearing House, 86(6), 197. 
https://doi.org/10.1080/00098655.2013.826484 

Hirsh, S. (2007) National staff development council NSDC stand-
ards and tools help strengthen professional development. [Data 
file]. Retrieved from http://www.sedl.org/pubs/sedl-let-
ter/v19n01/nsdc-standards-tools.html 

Hirsh, S. (2009). A new definition. Journal of Staff Development, 
30(4), 10–16. 

Jacob, A., & McGovern, K. (2015). The mirage: Confronting the 
hard truth about our quest for teacher development. The New 
Teacher Project. Retrieved from http://tntp.org/publica-
tions/view/the-mirage-confronting-the-truth-about-our-quest-
for-teacher-development 

Joyce, B., & Showers, B. (2002). Student achievement through staff 
development. Alexandria: Association for Supervision & Curric-
ulum Development. 

Knowles, M. S. (1980). The modern practice of adult education. 
New York: The Adult Education Company. 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate pe-
ripheral participation (Learning in doing). Cambridge [Eng-
land]; New York: Cambridge University Press. 

Lewis, C. (2000). Lesson study: The core of Japanese professional 
development. ERIC, EBSCOhost. 

Lieberman & Miller (2014). Teachers as professionals: Evolving 
definitions of staff development. In L. Martin, S. Kragler, D. 
Quatroche, & K. Bauserman, (Eds.), Handbook of professional 
development in education: Successful models and practices, 
PreK-12 (pp. 3-21). New York: Guilford Press. 

Martin, L., Kragler, S., Quatroche, D., & Bauserman, K. (2014). 
Handbook of professional development in education: Successful 
models and practices, PreK-12. New York: Guilford Press. 

Mezirow, J. (1997). Transformative learning: Theory to practice. 
New Directions For Adult and Continuing Education, (74), 5-
12. https://doi.org/10.1002/ace.7401

Miles, M., Huberman, A. M, & Saldaña, Johnny. (2014). Qualita-
tive data analysis: A methods sourcebook (Third ed.). Thousand 
Oaks, California: SAGE Publications. 

Pardini, P. (2006). In one voice: Mainstream and ELL teachers 
work side-by-side in the classroom, teaching language through 
content. Journal of Staff Development, 27(4), 20-25. 

Sargrad, S. (2017, May 23). An attack on America’s schools. U.S. 
News and World Report. Retrieved from https://www.us-
news.com/opinion/knowledge-bank/articles/2017-05-23/don-
ald-trump-and-betsy-devos-budget-would-destroy-public-
schools 

Schools and Staffing Survey. (2011). National Center for Education 
Statistics. [Data file]. Retrieved from https://nces.ed.gov/sur-
veys/sass/tables/sass1112_2013314_t1s_008.asp.  

St. Cloud State University. (2014). Co-teaching strategies (Data 
file). Retrieved from http://www.stcloud-
state.edu/soe/tqe/coteaching/ 

Singer, J., Lotter, C., Feller, R., & Gates, H. (2011). Exploring a 
model of situated professional development: Impact on class-
room practice. Journal of Science Teacher Education, 22(3), 
203-227. https://doi.org/10.1007/s10972-011-9229-0

Stewart, C. (2014). Transforming professional development to pro-
fessional learning. Journal of Adult Education, 43(1), 28-33. Re-
trieved from https://files.eric.ed.gov/fulltext/EJ1047338.pdf 

Villani, S. (2009). Comprehensive mentoring programs for new 
teachers: Models of induction and support (2nd ed.). Thousand 
Oaks, CA.: Corwin: WestEd. 

Villar, A., & Strong, M. (2007). Is mentoring worth the money? A 
benefit-cost analysis and five-year rate of return of a comprehen-
sive mentoring program for beginning teachers. ERS Spectrum, 
25(3), 1-17. 

Wei, R. C., Darling-Hammond, L., Andree, A., Richardson, N., & 
Orphanos, S. (2009). Professional learning in the learning pro-
fession: A status report on teacher development in the United 
States and abroad. Dallas, TX. National Staff Development 
Council. 

Wei, R. C., Darling-Hammond, L., & Adamson, F. (2010). Profes-
sional development in the United States: Trends and challenges. 
Dallas, TX. National Staff Development Council. 

West, P. (2002). 21st century professional development: The job-
embedded, continual learning model. American Secondary Edu-
cation, 30(2), 72. 

Yoon, K. S., Duncan, T., Lee, S. W.-Y., Scarloss, B., & Shapley, 
K. (2007). Reviewing the evidence on how teacher professional
development affects student achievement (Issues & Answers Re-
port, REL 2007–No. 033). Washington, DC: U.S. Department of 
Education, Institute of Education Sciences, National Center for
Education Evaluation and Regional Assistance, Regional Edu-
cational Laboratory Southwest. [Data file]. Retrieved from
http://ies.ed.gov/ncee/edlabs/regions/south-
west/pdf/rel_2007033.pdf

. 

http://ies.ed.gov/ncee/edlabs/regions/south
https://files.eric.ed.gov/fulltext/EJ1047338.pdf
https://doi.org/10.1007/s10972-011-9229-0
https://state.edu/soe/tqe/coteaching
http://www.stcloud
https://nces.ed.gov/sur
https://news.com/opinion/knowledge-bank/articles/2017-05-23/don
https://www.us
https://doi.org/10.1002/ace.7401
http://tntp.org/publica
http://www.sedl.org/pubs/sedl-let
https://doi.org/10.1080/00098655.2013.826484
https://doi.org/10.1177/003172170909000709
https://doi.org/10.1016/j.tate.2005.09.004

	Tea
	ticipant stated, “We had some issueswell, I’m the coach, so I’m going to sit inback and evaluate what you’re doing. A


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




