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the purpose of this research was to investigate the viability 
of partnerships between instructional technology and teacher 
education faculty in order to promote technology integration 
in science methods courses. this study also focused on pre-
service teachers’ evolving perception of technology integra-
tion through participation in targeted technology integration 
workshops, led by area classroom teachers, school librarians 
and teacher education faculty. this mixed methods case study 
was conducted in a middle grades science methods course 
over three semesters at a large university located in the south-
eastern region of the united States. results of quantitative 
and qualitative data indicate that co-teaching and technology 
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integration activities should be implemented at a high fre-
quency if preservice teachers’ perceptions and understandings 
are to be significantly impacted. data also suggests that the 
technology integration workshop is a promising alternative 
structure for preservice teacher technology integration when 
co-teaching is not a viable option.

the explosion in technological advancement has profoundly changed 
how teacher education programs prepare future teachers to integrate tech-
nologies present and predicted (Wetzel, Foulger & Williams, 2008).  Polly, 
Mims, Shepherd and inan (2010) define technology integration “as instanc-
es in which teachers and/or learners use technology as a tool to support the 
learning process” (p. 863). although there is no method identified as the 
best approach for helping preservice teachers develop the ability to effec-
tively integrate technology in instruction,  it has been suggested that “ inte-
gration efforts should be creatively designed or structured for particular sub-
ject matter ideas in specific classroom contexts” (Mishra & Koehler, 2009, 
p. 3). in other words, technology integration should be explored within the 
context of the subject teachers are teaching.  even so, the only technology-
rich curriculum traditionally available to many preservice teachers is a one-
semester course (Friedman & Kajder, 2006). this was certainly the case at 
our institution, a large, southeastern university and its college of education 
where the fully-online, one-semester technology course was hosted by the 
instructional technology program. as is typical with this type of course, the 
technology tools were addressed separately from academic content and ped-
agogical concerns. however, several events during the spring 2010 semester 
triggered discussion between instructional technology and teacher education 
faculty over the need to model technology integration to preservice teachers 
enrolled in methods courses. 

First, the college of education purchased apple iPads for its faculty 
members, as well as two classroom sets for use in education courses. Sec-
ond, the instructional technology faculty designed and delivered trainings 
on the use of mobile technologies to the remainder of education faculty - 
a setting which encouraged technology integrated activities in pre-service 
teacher courses. Finally, degree plan redesigns eliminated the technology 
course requirement from early childhood and elementary programs. as a 
result of these events and the discussions they generated, two instructional 
technology faculty and two middle grades teacher education faculty decided 
to work together in order to support technology integration in the middle 
grades science methods course. 
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LITErATurE rEvIEW

recent literature reflects a trend in schools and colleges of education 
which now choose to emphasize technology integration versus independent 
technology skill development (Koh & divaharan, 2011). Studies exploring 
temporary partnerships between instructional technology and content meth-
ods describe units and activities targeting specific technology use within 
disciplines (niess, 2007). Koh and divaharan (2011) found that a combined 
focus on technological-pedagogical knowledge and pedagogical-content 
knowledge through technology training on interactive whiteboards within a 
content methods course helped preservice teachers make stronger connec-
tions between technology use and pedagogical choices. in a mathematics 
content methods course, preservice teachers developed and tested technol-
ogy integrated math lessons using graphing calculators. Findings from this 
study indicated that participants moved from a perception of technology as 
a tool for reinforcement to a tool for development of student mathematical 
conceptualization (Özgün-Koca, Meager & edwards, 2010). an analysis of 
grant-supported technology integration program efforts concluded that pre-
service teachers who observed and integrated technology during field expe-
rience and student teaching were more likely to have positive attitudes to-
ward technology and integrate it more frequently in order to support student 
learning (Polly et al, 2010). 

Many of the efforts behind these approaches to technology integration 
stem from a growing interest in preservice teacher development of tPacK: 
technological, pedagogical content knowledge (Pierson, 2001; Koehler & 
Mishra, 2009; Wetzel et. al, 2008). tPacK is a framework based on the 
premise that teaching expertise reflects a mental flexibility and recall of 
different knowledge systems which allow teachers to retrieve techniques 
to apply to new technology integration situations (ertmer, conklin & Le-
wandowski, 2003; Koehler & Mishra, 2009). this framework, an extension 
of Shulman’s (1986) pedagogical content knowledge (PcK) framework, 
proposes three separate knowledge systems: a) technological knowledge 
(tK), b) pedagogical knowledge (PK) and c) content knowledge (cK). the 
systems intersect to form four constructs: a) pedagogical content knowl-
edge (PcK), b) technological content knowledge (tcK), c) technological 
pedagogical knowledge (tPK), and d) technological pedagogical content 
knowledge (tPcK). it has been suggested that tcK, the knowledge of how 
technology can enhance and support student mastery of academic content, 
is particularly important for preservice teachers because this construct “sup-
ports the decision-making processes and skills necessary to choose appro-
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priate technologies to support content learning” (young, young & Shaker, 
2012, p. 26). 

even so, technological knowledge; knowledge of which technology 
tools are available and how to use these tools, is required before a preser-
vice teacher can develop other tPacK constructs (Margerum-Leys & Marx, 
2002). Literature on technological knowledge has also reported that pre-
service teachers are more willing to use technology tools in their teaching 
when they have developed a higher level of technological skill (chai, Koh & 
tsai, 2010; hammond et al., 2009). Furthermore, archambault and Barnett 
(2010) argue that although the tPacK framework is useful in visualizing 
areas of knowledge, separating and measuring the development of individ-
ual tPacK constructs has been a challenge, whereas only technology skill 
has emerged as a distinguishable domain.

Building upon this body of research, faculty involved in this present 
study agreed that the ability to integrate technology in instruction (tcK), 
and technological knowledge (tK) specifically was the construct of tPacK 
that we would focus on developing. this development would be addressed 
by teaching technology integration within a curricular context, using a 
co-teaching approach. the approach chosen for this partnership would 
also emphasize the importance of preservice teachers engaging in a com-
munity of practice through the building of collaborative relationships with 
area classroom teachers, school librarians, technology specialists and other 
education professionals through face-to-face technology integration work-
shops (Lave & Wenger, 1991; Wenger, 1998). Pajares (1992) found that 
preservice teachers enter teacher education programs with preconceived 
notions about teaching and knowledge acquisition. When shaking up the 
way these preconceived ideas impact technology use, it is strongly recom-
mended that teacher candidates observe practicing teachers integrate tech-
nology in the classroom, whether in the field or vicariously through elec-
tronic media (Kim & hannafin, 2008).  So as to help preservice teachers 
develop tPacK, research also recommends that teacher educators provide 
opportunities for preservice and practicing teachers to interact with and dis-
cuss technology usage in the classroom (Moursund & Biefeldt, 1999; Wang, 
Means & Wedman, 2003). Learning through collaboration and conversation 
has long been advocated as beneficial, promoting reflection and knowledge 
transfer through the sharing of experiences (Brown, collins, & duguid, 
1989). 
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PurPoSE oF STudy

the purpose of this research study was to investigate the viability of 
co-teaching between instructional technology and teacher education faculty 
in order to promote technology integration in science methods courses. this 
study also focused on preservice teachers’ evolving perceptions of technol-
ogy integration through participation in technology integration workshops 
presented by local classroom teachers, school librarians and teacher edu-
cation faculty. Finally, the study investigated technology integration work-
shops as an alternative structure for preservice teacher technology integra-
tion when co-teaching was no longer a viable option. For this study the fol-
lowing research questions were developed:
1.   how did technology-rich activities in a content-methods course impact 

preservice teachers’ definitions of technology integration?
2.   What were preservice teachers’ perceptions of the collaborative efforts 

between teacher education and instructional technology faculty?
3.   What changes needed to be made to the collaborative partnership struc-

ture between teacher education and instructional technology faculty in 
subsequent semesters?

ThEorETICAL FrAMEWork

the theory of situated cognition was used to frame both the structure 
and perspective of this study.  Situated cognition is defined as “action in 
which knowledge is developed and deployed” and not “separable from or 
ancillary to learning and cognition” (Brown et al., 1989, p. 32). Similar to 
dewey’s thoughts on learning in context, situated cognition involves an ac-
tion, which is needed to attain and utilize knowledge. Learners must be im-
mersed in rich contexts that combine what they are learning with real life 
situations (Lave & Wenger, 1991; collins, 1988).  these rich contexts allow 
for learners to act on their newly-gained knowledge and apply these behav-
iors in future environments (Schell & Black, 1997). according to collins 
(1988), there are four benefits of situated cognition: 1) students learn ways 
they can apply their knowledge; 2) students learning in new and varied set-
tings are more inclined to problem solve to find unique solutions; 3) stu-
dents see how their knowledge impacts their setting; 4) students are encour-
aged to structure and use their knowledge in context with the goal of future 
transferability in mind.
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in terms of structure, this theoretical framework enabled preservice 
teachers to be “situated” in the context of the learning environment by pro-
viding an authentic space where they could be immersed in the practice of 
what they were learning (Brown et al., 1989). in terms of perspective, the 
goal of this study was to move beyond a traditional focus on an individu-
al’s cognitive development, and instead explore the structures, components 
and relationships that contributed to the cognitive development of the group 
as a whole (cobb & Bowers, 1999). in other words, this study investigated 
the structure of co-teaching and technology integration workshops versus 
the development of an individual’s ability to integrate technology in a spe-
cific setting. For this study, preservice teachers interacted with a range of 
technologies to engage in true learning of these tools within the context of 
middle grades science. they were also asked to think about how to mean-
ingfully integrate these technologies in their future learning environments. 
therefore, the theory of situated cognition informed both the structure of 
this study, and the focus on the structure itself.

METhodoLoGy

this mixed-method, exploratory case study was conducted over three 
consecutive academic semesters, beginning fall of 2011 and ending in fall 
of 2012. initially, the purpose of this study was to investigate the viability of 
co-teaching between instructional technology and teacher education faculty 
to promote technology integration in content methods courses. in this ini-
tial phase, preservice teachers, co-taught by two teacher education and two 
instructional technology faculty members were surveyed. eventually, the 
study expanded to include the deployment of technology integration work-
shops offered outside of scheduled class time. an exploratory case study 
was specifically chosen to accommodate the flexibility of the technology 
integration program, as well as for its emphasis on collection of rich and de-
tailed descriptive data bound by the length of each semester course (denzin 
& Lincoln, 2008). 

description of Methods Course Structure and Study Setting

at our institution, preservice teachers in the middle grades program are 
required to take methods courses in each of four content areas. these cours-
es are clustered by semester with Methods i (language arts and social stud-
ies) preceding Methods ii (science and mathematics). once enrolled in mid-
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dle grades methods courses, preservice teachers generate lesson plans and 
are expected to teach lessons that integrate technology in meaningful and 
relevant ways. they are also expected to make clear connections between 
the content of the lesson and the technology. throughout their coursework, 
preservice teachers are encouraged to reflect on the use of technology in 
their instruction and how it has impacted student learning. teacher educa-
tion faculty, in this case, methods instructors, strive to exhibit this connec-
tion through the use of technology in their own pedagogical strategies. 
Brown, collins, and duguid (1989) argue that by “enculturating” individu-
als, allowing them to observe and participate in authentic activities of the 
culture, individuals adopt the cultural practices successfully. even with this 
exposure to technology, many preservice teachers continued to struggle with 
achieving the target level of technology integration in the middle grades set-
ting. reasons for this struggle, provided during individual conferences, in-
cluded the lack of technology in assigned classrooms and lack of training in 
the use of available technology.

Preservice teachers enrolled in Methods ii (science and mathematics) 
are required to complete a field experience under the direction of middle 
grades teachers in both science and mathematics. throughout the semester, 
each individual is assigned to a school in which he or she observes, col-
laborates with, and learns from a clinical supervisor (classroom teacher). 
the field experience involves observation visits followed by two weeks of 
teaching that occur over approximately twelve weeks. during this time, the 
preservice teacher is in the classroom before students enter the school and 
he or she remains until noon each day. in preparation for the field experi-
ence, each preservice teacher completes an instructional unit in one content 
area and a series of two or three lesson plans for the second content area. 
once completed, instructional units are graded, revised and approved by the 
content methods professor before being taught. the sequence of required 
courses in the middle grades degree plan places Methods ii in the semester 
prior to student teaching.

Field experiences are evaluated based on content knowledge, instruc-
tional planning, instruction, classroom environment, assessment, and profes-
sionalism. a component of instructional planning and classroom instruction 
is the use of technology or multimedia resources to maximize student learn-
ing. expectations are that technology will be integrated in meaningful and 
relevant ways that demonstrate clear connections between the content being 
taught and the technology used. it is important to note that the time frame 
for observation and completion of the instructional unit is short, hindering 
the capacity of clinical supervisors to provide instruction specific to the use 
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of technology. unfortunately, units and lesson plans developed by preser-
vice teachers in the program reflected technology as an area of weakness, 
with technology functioning primarily as a passive tool for presentations in 
the form of PowerPoint or as a resource for student research projects. 

Preservice teachers’ use of instructional technology in the field experi-
ence varied depending on the clinical supervisor’s own experience and com-
fort level in technology integration and on the availability of hardware in the 
classroom. in fact, many preservice teachers expressed frustrations that the 
clinical supervisor either did not have time to teach them how to use tech-
nologies or that the he/she lacked the knowledge necessary to use available 
technology at its full capacity (e.g., using an interactive whiteboard as a glo-
rified dry erase board).very rarely did preservice teachers venture beyond 
the classroom and seek advice from school librarians or technology special-
ists on any additional available technology. 

Study design 

this study comprised three phases. Phase one, conducted at the be-
ginning of the fall 2011 and spring 2012 semesters, began with a pre-as-
sessment survey to determine preservice teachers’ current technology skill 
level, their idea of what it meant to meaningfully integrate technology into 
a classroom, and their definition of technology integration in a K-12 setting. 
during Phase two, conducted at the end of the each of the two previously 
mentioned semesters, the instructional technology faculty members admin-
istered a post-survey, which included all items from the pre-assessment sur-
vey and three additional open-ended questions. Phase three began during 
the spring 2012 semester and continued through fall of 2012 and covered 
the delivery of technology integration workshops. 

the mixed-method design of this study signifies that much of its ap-
proach lives within the tradition of qualitative research. a characteristic of 
qualitative exploratory research design is its allowance for context-depen-
dent inquiry and inductive data analysis (Guba & Lincoln, 1988). therefore, 
in order to preserve contextual accuracy, a description of activities for Phase 
one and Phase three will precede the presentation of data collected during 
those phases. table 1 outlines the three phases of the study, study activities 
and the data collected during each phase. 
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Table 1
Study Phases, data collection and timeline

 Activities/ Data Collected Participants Timeline

Phase One Pre-Assessment Survey 

In-Class Collaborative 

Technology Integration 

Lessons

48 Methods II

Middle Grades

Preservice Teachers

fall 2011 

spring 2012 

Phase Two Post Survey 48 Methods II

Middle Grades

Preservice Teachers

fall 2011 

spring 2012 

Phase Three Technology Integration 

Workshops

Workshop Evaluations

Approximately 100 Methods I, 

Methods II, Early Childhood, 

Middle Grades and MAT 

Preservice Teachers

spring 2012

fall 2012

Participants. during Phases one and two, forty-eight participants 
(M=22, F=26) completed a pre-assessment and post-assessment survey. all 
participants were enrolled in a Bachelor of Science in education with an 
emphasis on Middle Grades degree program. this degree eventually leads to 
a teacher certification for grades 4-8.

Instrument. the pre-survey instrument used was adapted from the 
e-tech ohio technology for Learning Survey, the technology in My Life 
Survey and the tPacK Survey (Beta, 2007; McKenzie, 1999; Schmidt, 
Barran, thompson, Koehler, Shin & Mishra, 2009). it contained five demo-
graphic questions and twenty-four, self-reported items. the item responses 
were formatted using a Likert scale (ranging from 1: Strongly agree to 5: 
Strongly disagree). this instrument was administered twice: once in the 
beginning and once at the end of the fall 2011 and spring 2012 semesters. 
the instrument consisted of three scales, including technology Knowledge, 
tPacK, and Belief in technology integration. Questions in the techno-
logical Knowledge category asked about specific technologies the respon-
dent used and the frequency with which these were used. Questions in the 
tPacK category asked the respondent to rate attitudes and beliefs toward 
technological pedagogical content knowledge, resources and models. Ques-
tions in the Beliefs in technology integration section ask that the respon-
dent identify opinions on different technologies, the role of technology in 
education, and the future of different technologies. Within the Beliefs in 
technology integration scale, four items were deleted (total items 14-24; 
items deleted: 16, 17, 20 and 24).
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PhASES onE And TWo

In-class technology integration lessons

throughout the fall 2011 and spring 2012 semesters, instructional tech-
nology faculty co-developed and co-taught technology lessons with content 
methods faculty for Methods ii preservice teachers. these lessons covered 
topics such as virtual field trips, online collaboration, mobile applications, 
Web 2.0 tools, information literacy, academic honesty, technological- ped-
agogical-content knowledge (tPacK), and lesson planning for technology 
integration. all of these lessons were presented in the face-to-face methods 
course and were directly tied to the content being covered at the time. the 
presentation of these lessons modeled both technology integration in the 
teaching of science content and collaborative partnerships between science 
content faculty and instructional technology faculty. the lessons fell into 
three basic categories: interactive classroom activities, selection of appropri-
ate technologies, and the use of graphing and analysis software. in addition 
to these lessons, instructional technology faculty served as a mentor to pre-
service teachers during the development of the final interdisciplinary unit. 

Interactive classroom activities. Phases of the moon is a concept that 
is often difficult for K-12 students to understand. Science educators must 
incorporate experiences that “challenge commonly held misconceptions and 
require students to critically reflect upon their current constructs” (Stein, 
Larrabee, & Barman, 2008, p. 9). the use of technology for visualization 
can help to eliminate misconceptions about scientific phenomena, miscon-
ceptions not easily dispelled with typical classroom resources. instructional 
technology faculty supplemented a traditional approach by demonstrating 
how a camera could be used to provide additional visual perspectives on an 
already hands-on lesson. 

First, the science methods faculty instructor led an activity, without 
technology, where students simulated phases of the moon using tennis balls 
and a light source. Following this activity, the instructional technology fac-
ulty member shared an alternative approach that demonstrated how a head-
gear webcam connected to a computer could be used to capture the visual 
perspective of one student who acted as the moon – sharing this perspective 
with others. the information visually collected by the student could then be 
transmitted to the rest of the class via a screen projector. the addition of the 
webcam would enable all participants to be engaged in the scientific explo-
ration of this concept without the need for multiple class supplies or cum-
bersome apparatus such as moon phase transporters (see Figure 1). in addi-
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tion, any video data collected could be saved and accessed at a later time by 
students who might have been absent or needed to revisit the material.

Figure 1. Moon Phase transporter

Selection of appropriate technologies. an ability to discern between 
effective and ineffective use of technology is a vital component of lesson 
development if technology is to be used in meaningful ways (ertmer, conk-
lin & Lewandowski, 2003). in order to foster this discernment, instructional 
technology faculty developed a lesson on the use of Web 2.0 technologies 
that was co-taught in the science methods course. Preservice teachers were 
placed into groups and assigned a specific tool Web 2.0 tool to explore. 
each group evaluated the functionality of the assigned tool, considering 
characteristics such as age appropriateness, ease-of-use, foreseeable chal-
lenges and ability to demonstrate knowledge construction. Group findings 
were then presented during a class discussion, with preservice teachers 
brainstorming possible uses for each tool and solutions for any identified is-
sues. Following a similar format, a group discussion was organized to ana-
lyze the accuracy and usability of iPad apps related to various concepts in 
science. during this activity, preservice teachers were each provided the use 
of an iPad with preloaded apps. they were directed to compare the content 
of each app to science content standards for grades 4-8, checking for errors 
in content and identifying any images or animations that might lead to mis-
conceptions.

Graphing and data analysis. Long-term data collection projects fo-
cusing on either hurricanes or general weather data should reflect the abil-
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ity to present data in a clear and accurate format. While the science content 
associated with these types of projects was presented by science methods 
faculty, the selection and use of technologies such as excel and create-a-
Graph, among others, were presented by instructional technology faculty. 
this particular co-teaching effort aimed to introduce preservice teachers to 
the planning required for technology integration. it included an emphasis 
on providing clear instructions. after dividing into small groups, preservice 
teachers explored graphing and data analysis software and websites deter-
mining the technology skills K-12 students would need in order to use the 
assigned resource. Subsequently, each group developed a short data collec-
tion activity which integrated the assigned technology resource. afterwards, 
the teams doubled up forming co-groups, teaching and completing each de-
veloped activity, providing feedback on the appropriateness of the selected 
tool, its role in the activity, clarity of instructions, and the resource’s ability 
to support the scientific concept discussed. 

results of Phase one and Phase Two

Quantitative analysis. the participants’ pre and post responses on the 
scales of technological Knowledge and Belief and technology integration 
demonstrated statistically significant differences before and after taking the 
science methods course with improvement in post course completion scores. 
internal consistency reliability (cronbach’s alpha) was calculated in each 
scale as displayed in table 2 together with means and standard deviations 
for pre-test and post-test, t-test statistics and effect sizes calculated as co-
hen’s d. the low value (.51) of alpha for the Belief in Technology Integra-
tion scale may have been a result of a lower number of items present as de-
scribed in the methodology section.

Table 2
Scale reliabilities and Scores for Pre-test and Post-test

Scale Cron-
bach’s 
Alpha

Pre
 

Post
 

   

M SD M SD t p d

Tech 
knowledge

.77 18.83 2.76 19.88 2.85 -4.24 .001 0.37

TPACK .93 32.44 3.68 32.50 4.82 - .11 .92 -

Belief in 
Tech Int.

.51 23.33 1.97 24.48 1.99 -3.44 .001 0.58
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these statistically significant increases and effect sizes (small and mod-
erate for tech Knowledge and Belief respectively) suggest strong potential 
for context-embedded technology training for the development of techno-
logical skill and understanding of meaningful technology integration. due 
to faculty and course schedules, co-teaching numbered a total of five les-
sons throughout the length of one semester. each lesson made up one hour 
of a four hour class session. therefore, the improvement attained is present 
despite a relatively small amount of technology training. in contrast, there 
was no statistical difference found between pre and post tests on the tPacK 
scale. this is not surprising since the interaction with preservice teachers 
focused on instructional activities versus fully addressing the complexities 
of the tPacK model. 

Qualitative analysis. Qualitative data analysis for this study was con-
ducted using the constant comparative method for grounded theory research 
(Glaser & Strauss, 1967). there were three open-ended questions at the end 
of the post-survey. the first question was: What does technology integration 
mean to you? Over the course of the current semester, have your ideas on 
technology integration changed? Please be as detailed and specific as pos-
sible.

a majority of the responses from students expressed that “technology is 
very beneficial” and “important.”  responses emphasized that the collabo-
ration between teacher education and instructional technology faculty was 
essential in demonstrating how to integrate technology in the context of the 
content area: “i have learned how to incorporate technology into what i’m 
already teaching. it doesn’t feel as separate as it used to. in fact, i can’t pic-
ture myself teaching without technology anymore.” a misconception within 
the data garnered by this question was the idea of technology integration as 
the tool itself and not how that tool enhanced the curriculum. in meaningful 
technology integration, computers and technological tools should aid with 
either accomplishing a task, or as is more common, accomplishing a task 
better (harel & Papert, 1991). in this sense, meaningful technology integra-
tion goes beyond the tool for the tool’s sake. another misconception was the 
idea that technology limits student creativity: “i realize that i am forced to 
integrate technology at least some of the time. i still like being creative with 
crayons, paper, clay, and paint more than technology.” also highlighted in 
this quotation was a sense of the preservice teacher’s resistance to technol-
ogy integration in general. clear words marking this throughout the tran-
scripts included, “forced” and “pushed.”  

the second question asked preservice teachers to consider the co-teach-
ing approach itself: This semester, you have observed a collaborative teach-
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ing partnership between (name of instructional technology faculty member) 
and (name of content-methods faculty member). If you were to establish a 
similar partnership in your future teaching, which school personnel (if mul-
tiple, please list) would you choose and why? Please be as specific and de-
tailed as possible.

in analyzing responses, the intent to collaborate with other teaching 
professionals was strongly stated through belief in a school community: “we 
all teach the same students” and the need to reach diverse groups of stu-
dents: “i would probably collaborate with a program specialist to reach all 
and ever [sic] learner in my class and also a technology specialist to im-
pact and positively influence all of those learners to use technology.” how-
ever, the way preservice teachers envisioned collaboration differed slightly. 
Some envisioned collaborative efforts with other science and math teachers: 
“i would have partnerships with other teachers who teach the same subject 
within my grade level.” others voiced a desire to collaborate with technol-
ogy specialists: “i would like to be in a partnership with a technology per-
son. i am not the most tech-savvy person.”  this difference in selection of 
collaboration partnerships mirrored the faculty teaching structure of differ-
ent co-teaching activities. While some activities were taught by one faculty 
member (collaboration occurring when the instructional technology faculty 
member was present), science methods faculty combined both course sec-
tions into one, planning and co-teaching for the duration of the semester. 
thus, collaboration occurred with or without the instructional technology 
faculty’s presence. 

additionally, instructional technology faculty had hoped to promote 
the school librarian as an instructional partner. unfortunately, the prevail-
ing collaboration structure described by both groups categorized school 
librarians as technology specialists only. example 1: “i would attempt to 
collaborate with the media specialist possibly. Most school systems put in 
work orders for the technology person to come service whatever device it 
is and it can take months to have such service.” example 2:  “i would want 
to have a good working relationship with the media specialist. they have 
access to a lot of materials and could help me if i run into technology prob-
lems.” consistent with responses to question one was a teacher-centered 
view of the benefits of collaboration. an overwhelming majority expressed 
a desire to collaborate to lessen work-load, help with teaching practice or 
“spark ideas.” only four participants mentioned the desire for collaboration 
to “reach all of the students effectively” and to benefit “students who need a 
little extra help.”

the third open-ended question asked: What, if any, activities this se-
mester have provided effective models of combining content, technologies 
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and teaching approaches that you can apply to your future classroom? 
Please be as specific and detailed as possible.

the majority of students listed general types of tools and/or specific 
tools, including, Brain Pop, iPads, Google apps, lesson plan websites, vir-
tual field trips, Prezi, Word Splash, Glogster, Weebly, wikis, and Skype. Stu-
dents listed mobile apps and tools that they felt they would mostly teach 
with rather than apps and tools that learners could use to create represen-
tations of knowledge. this reflects the teacher-centered versus learner-cen-
tered ideas present throughout responses to the first two open-ended ques-
tions. the culminating project for methods courses, an interdisciplinary 
unit, was mentioned throughout the responses, conveying ideas of collabo-
ration across the curriculum and collaboration with others.  one preservice 
teacher felt the “idu [interdisciplinary unit] presentations are going to be 
an effective model of combining content, technologies, and teaching ap-
proaches.” this statement evokes a basic, though introductory grasp of the 
concept of tPacK (Koehler & Mishra, 2009).

despite the positive attitude towards technology-use, several par-
ticipants conveyed a sense of resigned acceptance for tool availability: 
“iGoogle, lesson plan websites...these are great, but if you are at a school 
that is limited in resources, then ideas or ways to integrate technology are 
ineffective.” this suggests that participants do not view themselves as ca-
pable of affecting change and/or confident in seeking out additional technol-
ogy resources. Finally, it was emphasized within the responses that students 
should be introduced to SMart Board technology and be able to experi-
ence technology integration techniques in a face-to-face, hands-on format 
where there was “someone right there to walk me through it” so that they 
“applied the technology to how we would use [it] in the classroom.” Many 
mentioned that they wanted the technology integration to be applied learn-
ing – a strong support for technology integration in content methods course-
work.

PhASE ThrEE

Phase Three- Technology Integration Workshops 

Phase three began during the spring 2012 semester and continued 
through fall 2012. during fall 2011, faculty scheduling conflicts limited the 
list of technologies that could be addressed in class. in response, participat-
ing faculty arranged for five face-to-face technology integration workshops 
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to be delivered outside of scheduled class time and in addition to in-class 
activities. originally, the topics for these workshops were selected based on 
technologies discussed in the online technology integration course. these 
included: interactive whiteboards, K-12 online learning, Web 2.0 technolo-
gies and web design for e-portfolios. the technology checklist allowed pre-
service teachers to identify which technologies were available at the schools 
where they were conducting their field experience. area classroom teach-
ers and school librarians presented these workshops using real-world exam-
ples and activities. Workshop attendance, while voluntary, was encouraged 
through the award of extra-credit, certificates of completion, and a $20 sti-
pend for the first twenty workshop registrants.

at the end of spring 2012, one of the participating instructional tech-
nology faculty members moved to a different state. the loss of this indi-
vidual, and its impact on scheduling, removed the option of face-to-face 
co-teaching activities. during this time, the workshops became extremely 
popular and a decision was made to make these available college-wide. as a 
result, the remaining faculty members applied and received an internal seed 
grant to fund eight face-to-face technology integration workshops for the 
fall 2012 semester. the topics selected for these workshops were based on 
technologies preservice teachers previously identified as available in their 
field experience assignments. these included: interactive whiteboards, ed-
modo, web 2.0 technologies and mobile applications. again, workshop at-
tendance was voluntary and encouraged through extra-credit, certificates of 
completion, and a $20 stipend for the first twenty workshop registrants. 

For each workshop, participants were recruited from Methods ii for 
one week. at the end of this limited registration period, participation was 
made available to all preservice teachers enrolled at the institution, adver-
tised through the college of education listserv and social media. Workshops 
were scheduled for an evening block of 2.5 hours and rotated weeknights 
so as to maximize access for all interested participants. all workshops were 
delivered in a learning resource center which contained a class set of iPads, 
interactive whiteboards, computer labs, a fully equipped instructor’s station, 
projector, and wireless internet. Just like the workshops from the previous 
semester, area classroom teachers and school librarians presented training 
using real-world examples and activities. all presenters encouraged partici-
pants to develop lessons during workshop time, collecting resources and re-
ceiving feedback. 
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results of Phase Three

at the conclusion of each workshop, participants filled out a nine-ques-
tion online evaluation form. evaluations were collected from over 100 par-
ticipants. all participants were preservice teachers from one of the follow-
ing degree programs: early childhood, middle grades and Master of arts in 
teaching. respondents were asked how the workshop impacted their ideas 
on the use of the addressed technology in the K-12 classroom. responses 
collected could be placed into three categories: participants gained strategies 
and ideas for lesson development, participants considered the activities to be 
engaging and interactive, and participants felt that these workshops helped 
to improve both their teaching and technology skills. 

the majority of participants identified ways in which they gained ad-
ditional strategies and ideas to use in lesson development. “amazing work-
shop!” stated one student, “this was very informative, and i learned things 
that i know will impact my teaching strategies in the classroom.” Partici-
pants voiced their belief that strategies presented would help with “differ-
entiation for all students” and could be used with “all the students…even 
those with ieP.” Participants seemed particularly impressed by the wealth of 
knowledge that area teachers and librarians brought to the workshop experi-
ence. they identified these instructors as “very knowledgeable” and “enthu-
siastic.” one participant stated of a middle school science teacher that “his 
enthusiasm made me want to use [iPad apps] in my classroom!” in conver-
sation, several workshop participants expressed that the workshops were 
more meaningful when presented by someone who was actively using the 
technology with middle school students. 

Participants liked the “hands on participation” and that they were able 
to “try out” the technologies as they were presented. one student shared, 
“it opened my eyes to the different resources available for me. it seems that 
it will be helpful in maintaining the attention of my young students while 
relaying the information.” another pointed out that he/she had learned “a 
great and safe way to engage students through technology.” overall, the par-
ticipants agreed that the workshops added to their skill set, enhancing both 
“teaching abilities” and general knowledge of technology in order to “incor-
porate more technology” in the classroom. those who described themselves 
as not being “computer savvy” or having “very little knowledge” about 
technology expressed that the workshops demonstrated “how easy it is to 
use these tools in the classroom” and that “you do not have to be an expert.” 

Participants were also asked to provide feedback that would allow fu-
ture workshops to be more beneficial. Few suggestions were offered for im-
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provement. however, these comments were taken into consideration during 
the scheduling and development of subsequent workshops. Several partici-
pants suggested that the length of the workshop was too long (2.5 hours), 
and requested that the workshop “be broken into a few sessions.” however, 
the most common and valuable feedback given dealt with the timing of top-
ics presented. Some topics were found to be more useful early in the semes-
ter. While others, such as the interactive whiteboard, were preferred after 
teaching topics were assigned for the field placements. the initial concern 
was that students needed to know how to use the board before developing 
instructional units.  however, there were several responses that suggested 
this workshop come later in the course. one participant stated that, “it was 
hard to get into the [interactive whiteboard] without having my unit topic.” 
this insight allowed for future workshops to provide technology learning 
opportunities at times when they were of most value to the preservice teach-
er. 

dISCuSSIon And ConCLuSIonS

this study was conducted in response to the need for technology in-
tegration and the construct of tK to be incorporated within the context of 
subject matter, specifically middle grades science. as the programs, one-
by-one, transitioned away from the solo technology course taught in isola-
tion from content, it was imperative that faculty consider options that would 
more effectively prepare preservice teachers for their first year of teaching. 
hofer and Grandgenett (2012) call attention to the expectation that preser-
vice teachers develop a proficiency in technology integration before pro-
gram completion. therefore, it is incumbent upon schools and colleges of 
education to ensure that all programs provide preservice teachers with op-
portunities to develop these skills.

through three overlapping phases of implementation, faculty from both 
instructional technology and science content methods co-taught and co-de-
veloped lessons and organized workshops that collectively addressed ways 
to make clear connections between science content and technology. Phase 
one and Phase two focused on co-teaching and preservice teachers’ evolv-
ing perception of technology integration as they participated in the associ-
ated activities. Phase three expanded on this approach with the addition of 
technology integration workshops as an alternative structure for promoting 
preservice teacher technology integration when co-teaching was no longer 
a viable option. the workshops also enabled classroom teachers and librar-
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ians from local schools to share their knowledge and experience of technol-
ogy integration. 

definitions of Technology Integration 

research on tPacK development has found that before a teacher is 
able to consider the pedagogical implications of a technology tool, techno-
logical knowledge and comfort with the tools themselves must already be in 
place (Graham, Burgoyne, cantrell, Smith, St. clair, & harris, 2009; Koh & 
divaharan, 2011). this study suggests a strong potential for content-embed-
ded technology training for the development of technological skill in prepa-
ration for understanding of meaningful technology integration. responses 
from preservice teachers affirmed that both the co-teaching model and the 
workshops provided a hands-on format that enhanced their skill, comfort 
level and experience with using technology. 

however, when asked how the technology-rich activities in a content-
methods course impacted their definitions of technology integration, the ma-
jority of preservice teachers simply described technology integration as im-
portant and beneficial. they were still unable to voice a connection between 
the technology taught in the methods classes and technology integration in 
their assigned field experience location.  in fact, many still defined technol-
ogy integration as the basic use of a technology tool rather than addressing 
the pedagogical choices behind integration for meaningful learning. Some 
responses actually revealed a sense of frustration, indicating a resistance to 
technology integration when they felt that it was being forced upon them. 

on the other hand, this same disconnect and feeling of resistance was 
not present in workshop evaluations. Within the workshop settings preser-
vice teachers were much more apt to view technology rich activities as both 
valid and essential for student learning. this may be because workshop 
participants viewed teacher and library presenters as authentic members 
of their community of practice. Wenger (1998) explains: “communities of 
practice reproduce their membership in the same way that they come about 
in the first place. they share their competence with new generations through 
a version of the same process by which they develop” (p. 102). it is pos-
sible that preservice teachers who participated in the workshops more easily 
envisioned themselves as members of a temporary community of practice, 
learning from other members, in this case, teachers and librarians who could 
directly address fears, concerns, questions and ideas on technology integra-
tion through a real world point of view.
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Collaborative Partnerships 

teacher attrition, specifically in the first few years, is oftentimes tied 
to the isolation and the loneliness that new teachers feel (allensworth, 
Ponisciak & Mazzeo, 2009). one of the major goals of the collaborative 
partnership between instructional technology and teacher education was 
to demonstrate teacher collaboration through an immersive experience. as 
suggested by the theoretical framework of this study, “things assumed to be 
natural categories...require reconceptualization as cultural, social products” 
(Lave & Wenger, 1991, p.203). therefore, preservice teachers directly ex-
perienced the collaborative structure present in co-teaching situations, en-
couraging them to re-conceptualize the view of the teacher as an isolated in-
dividual; and envision themselves in future collaborative relationships with 
other educators, specifically school librarians and technology specialists. 

While some responses demonstrated an interest in forming these types 
of partnerships, the motivation was generally teacher-centered with a con-
cept of the school librarian/technology specialist as someone who assists 
in servicing hardware for the classroom and troubleshooting technology 
problems. Many of those surveyed expressed interest in the formation of 
partnerships with other teachers who specialized in the same content area 
while still others emphasized the need for collaboration to “spark ideas” or 
to decrease workload. although instructional technology faculty advocated 
for school librarians as potential collaboration partners, the qualitative data 
collected during phases one and two indicated that preservice teachers did 
not categorize school librarians as having instructional roles.  Lance (2010) 
points out that “far too many people who now work as administrators and 
teachers never experienced the sort of school library program the profes-
sion advocates today” (p. 81). he warns “teacher-librarians are ultimately 
responsible for whether or not their educator colleagues understand and em-
brace the role of teacher-librarian” (p. 82). 

School librarians who served as workshop presenters were more suc-
cessful in clearly articulating their roles as instructional partners and co-
teachers. Qualitative data collected during phase three clearly indicated pre-
service teachers’ perception of school librarians as master teachers. Similar 
projects that encourage structured interactions between preservice teach-
ers and school librarians for the purpose of planning for instruction echo 
the findings of this study. roux (2008) concluded that exposing preservice 
teachers to these types of projects led to a clear picture of the school librar-
ian as a valuable partner in student information literacy development. 



Where Technology and Science Collide 405

The Collaborative Partnership Structure 

the collaborative partnership between faculty in content methods and 
instructional technology was modified throughout the project. While chang-
es made to the technology workshops were made due to survey results, un-
foreseen factors inadvertently reduced the amount of time and flexibility 
available for instructional technology faculty to continue with the initial co-
teaching model. one faculty member left the university, remaining in the 
project as a mentor/consultant only. the second faculty member continued 
to assist in the collaboration, but had no release time from her normal du-
ties and responsibilities to address gaps in personnel. although her time 
was increasingly limited as the project progressed, she continued to consult 
with science methods faculty and to facilitate workshops. the quantitative 
and qualitative data collected during phases one through three strongly sug-
gest that a combination of technology integration within content methods 
coursework and technology integration workshops led by practitioners holds 
promise as a strong approach for introducing preservice teachers to tPacK. 
Faculty schedules and responsibilities may need to be adjusted so that co-
teaching across programs becomes a feasible option. 

IMPLICATIonS For FuTurE rESEArCh

the role of technology integration in teacher education programs is 
evolving to meet the demands of a new generation of learners, bolstered by 
an ever increasing wealth of technology resources. When preparing preser-
vice teachers for their first year in the classroom, it is imperative that teach-
er education programs invest in developing a true understanding of techno-
logical resources, not just as tools to use in the classroom, but as pedagogi-
cal resources that can enhance meaningful learning. this study focused on 
the teaching of technology integration within a curricular context allowing 
students to learn through practice in content methods courses and field ex-
periences. as the study evolved to incorporate workshops on special topics 
aligned with the methods course, so have the implications of this study. Fur-
ther research is needed to determine how the different components of the 
current study structure impact overall tPacK development. the role of 
practicing teachers and school librarians in the development of preservice 
teacher tPacK is also underrepresented in literature and rightfully warrants 
a closer look. ideally, the co-teaching faculty from instructional technology 
and content methods will continue to collaborate, sponsoring workshops 
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that are designed around the demands of preservice teachers. Practicing 
teachers and school librarians will continue to serve as instructors for the 
workshops, bringing with them a connection to the real world of middle 
grades science education. 
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