
42
Issues and Trends in Learning Technologies Volume 9, Number 2, August 2021

Instructional Coaching Cycles and Career and 
Technical Educators’ TPACK

Abstract

Most professional development occurs in a large group format. In most cases, 
there is little to no application or continued support for teachers. Many teachers, 
particularly those in career and technical schools, struggle to implement new 
strategies related to technological, pedagogical, and content knowledge (TPACK) 
with this type of support. However, the literature suggests that teachers can im-
prove their practices through sustained professional learning with a coaching 
peer. This study followed six secondary teachers who participated in instructional 
coaching cycles at a comprehensive career and technical school to improve their 
technological, pedagogical, and content knowledge (TPACK) in their classrooms. 
Results from the study support the utility of instructional coaching as a means of 
helping educators develop enhanced TPACK.

Keywords:  career and technical education, instructional coaching, professional 
development, TPACK

Educators who collaborate with an instructional coach receive personalized professional 
learning in the areas of technological, pedagogical, and content knowledge to benefit 
their overall classroom instruction. Unfortunately, many educators lack access to contin-
uous high-quality personalized learning to support their professional development. This 
study explores whether educators who participate in personalized, continuous profes-
sional learning through instructional coaching cycles demonstrate increased technolog-
ical, pedagogical, and content knowledge.  

Historically, professional development has been offered in one-size-fits-all large group 
instruction with little to no opportunity for application or reflection (Eisenberg et al., 2017; 
Jaipal-Jamani & Figg, 2015; Tremonte, 2018). As a result, educators struggle to imple-
ment what they learn and make lasting changes in the classroom. With the addition of 
an instructional coach to a school, teachers receive one-on-one support for learning that 
is individualized. Thus, teachers are in control their own learning through practice and 
reflection with a colleague who possesses dedicated experience to implement instruc-
tional changes through consistent support. 
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This investigation was designed to explore the answers to two questions. The first ques-
tion is: What is the effect of personalized, continuous professional learning through in-
structional coaching cycles on technological, pedagogical, and content knowledge? The 
second question is: What do educators report regarding their participation in individual 
instructional coaching cycles? Findings from the present study inform the discussion 
on the impact of instructional coaching on educators’ technological, pedagogical, and 
content knowledge.

Literature Review 

TPACK Framework 

Teachers have different needs regarding implementing and blending technological, ped-
agogical, and content knowledge into their instruction. While many efforts have been 
spent attempting to quantify effective teaching, one of the most consequential was pro-
posed by Lee Shulman. In 1986, Shulman first introduced Pedagogical Content Knowl-
edge or PCK (Shulman, 1986). PCK was described as the important connection of shar-
ing known content through effective teaching (Jaipal-Jamani & Figg, 2015). This concept 
highlighted the importance for teachers to develop pedagogical and content knowledge 
to assist the learner in grasping content. 

PCK has since evolved into the current TPACK Framework. The TPACK model rep-
resents the connection among technological, pedagogical, and content knowledge for 
teaching (Mishra & Koehler, 2006). Content Knowledge (CK) covers the concepts, theo-
ries, and practices to be taught and varies based on the course (Koehler & Mishra, 2009). 
Pedagogical Knowledge (PK) includes the processes of teaching and learning, such as, 
lesson planning, classroom management, student assessment, and instructional strat-
egies. Technological Knowledge (TK) includes knowledge of technology resources and 
the ability to adapt to continuous changes in technology products (Koehler & Mishra, 
2009).

The areas of TPACK overlap to position teachers to provide effective instruction. Peda-
gogical Content Knowledge (PCK) applies to how a specific content area is taught (Koe-
hler & Mishra, 2009). PCK allows teachers to determine how to provide instruction of the 
content to increase student understanding (Jaipal-Jamani & Figg, 2015). This connection 
links the specific content to the curriculum, student assessment, and teaching (Koehler 
& Mishra, 2009). Teachers must understand the misconceptions of the content area and 
assess student knowledge throughout the instruction (Jaipal-Jamani & Figg, 2015; Koe-
hler & Mishra, 2009). 

Technological Content Knowledge (TCK) includes understanding how technology and 
content impact or restrict each other (Koehler & Mishra, 2009). While appropriate tech-
nology can enhance students’ experience and build their content knowledge, research-
ers caution teachers that limitations may exist which could negatively impact lesson 
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delivery (Koehler & Mishra, 2009). Additionally, content curricular decisions may restrict 
which types of technology are available (Koehler & Mishra, 2009). For example, a math 
lesson may be better suited for paper and pencil rather than forcing the content into a 
digital platform that does not support the composition of math expressions. 

Technological Pedagogical Knowledge (TPK) involves the comprehension of how teach-
ing and learning are impacted by the technology used (Koehler & Mishra, 2009). Teach-
ers must understand how the selected technology can change the learning task to move 
beyond simply using the technology itself but using it to enhance instruction (Koehler & 
Mishra, 2009; Zinger et al., 2017). This piece encourages teachers to look beyond the 
intended design of technology and customize it to increase student learning (Koehler & 
Mishra, 2009).

The TPACK framework encourages a balance of technology, pedagogy, and content 
knowledge. This balance is vital for effective instruction and each area has an individ-
ual role which complements the others (Koehler & Mishra, 2009). When implemented 
effectively, teachers can enhance instruction and advance student learning through the 
TPACK model (Zinger et al., 2017).

Instructional Coaching

Teaching is a demanding profession in which an educator must understand both teach-
ing and learning. Frequent and appropriate professional development is vital to increas-
ing a teacher’s knowledge to practice effective instruction. It can be a challenge to 
provide personalized professional development when teachers hold different levels of 
knowledge and require varied practice skills through collaboration (Zinger et al., 2017). 
Additionally, it can be difficult to include pedagogical content knowledge learning while 
adding appropriate technology integration to enhance instruction during these brief and 
interrupted professional development sessions (Jaipal-Jamani & Figg, 2015).

To meet the challenges of interrupted or insufficient professional development sessions, 
districts can employ instructional coaches who offer continued professional support after 
the initial instruction. Instructional coaches can provide personalized learning to teach-
ers and create sustainable changes in pedagogy through job-embedded professional 
development (Eisenberg et al., 2017). The instructional coach can provide on-demand 
support through resources such as literacy strategies, technology integration, and other 
evidence-based practices through collaboration and reflection (Edutopia, 2015).  

Effective instructional coaches offer reflective practices through continuous coaching 
cycles that support teaching and learning (Tremonte, 2018). Coaching cycles leverage 
adult learning theory through choice, motivation, and collaboration (Eisenberg et al., 
2017). Many coaches follow the “Before, During, After” (BDA) cycle when working one-
on-one with teachers (Edutopia, 2015; Eisenberg et al., 2017). To begin a cycle, coaches 
must establish rapport and trust with teachers to make lasting changes in instruction 
(Edutopia, 2015; Eisenberg et al., 2017; Tremonte, 2018). The before meeting, or B, al-
lows for conversation about the learning outcomes where the coach mostly listens to en-
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courage metacognition (Eisenberg et al., 2017). The next step is the during, or D, which 
includes a variety of activities on which the coach and teacher to collaborate. The during 
includes evidence-based activities, such as peer observation, data collection, co-teach-
ing and/or modeling (Eisenberg et al., 2017; Tremonte, 2018). The coaching cycle ends 
with the after meeting, or A, where the coach asks reflective questions about the during 
piece of the cycle. It is important that the after meeting be timely, non-evaluative, and 
confidential to the teacher to support growth and create lasting change (Eisenberg et al., 
2017). The entire cycle offers peer collaboration with embedded reflection on teaching. 

Instructional coaching cycles are an essential component of professional development 
that meets the instructional and technological needs of individual teachers (Davis & Cur-
rie, 2019; Eisenberg et al., 2017). Coaches collaborate with teachers to use technology 
to support instruction of varied content areas and meet learning outcomes (Davis & Cur-
rie, 2019). Instructional coaching allows the outcomes of professional development to be 
fulfilled through practice and reflection (Eisenberg et al., 2017). 

There are a variety of needs that teachers have in regard to professional development. 
Many tasks must occur to allow for good teaching. Teachers must understand the con-
tent knowledge of theories and practices specific to a discipline. In addition, they must 
navigate pedagogical knowledge of how to teach, including, but not limited to, planning, 
classroom management, and strategies. Additionally, teachers must use and understand 
ever-changing technology to support student success in and out of the classroom. It is 
difficult for one teacher to work alone to meet the requirements of a classroom teacher 
and find success in this profession. The literature demonstrates that an instructional 
coach can provide the necessary personalized support tailored to each teacher to find 
the best balance of technological, pedagogical, and content knowledge through a reflec-
tive, collaborative practice.

It is particularly difficult for career and technical educators, who leave their field and en-
ter into education without any teaching background or experience. Career and technical 
teachers enter the classroom as content experts without a teaching preparation program 
(Lange, 2020). In order to tackle the teacher retention rate, particularly for career and 
technical educators, the literature illustrates the importance of support through collabo-
ration for such teaching individuals (Eisenberg et al., 2017; Lange, 2020). Collaboration 
with an instructional coach allows teachers to develop their practice (Richardson et al., 
2019). Instructional coaching is growing as viable option for teacher support and prepa-
ration and more research is needed in this area.

Methods

Population

The participants of this study included six teachers from a comprehensive career and 
technical school. At the time of the study, all teacher participants taught grades nine 
through twelve. Their teaching experience ranged from five years through fifteen years. 
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All participants collaborated with an instructional coach before the study on various 
aspects of technological, pedagogical, and content knowledge strategies. Due to the 
coaching collaboration and consistent professional development, the teachers self-rat-
ing on the areas of the TPACK survey were average to above average. As an average, 
the participants were most comfortable in pedagogical knowledge before beginning the 
study. 

Participants were made eligible for this study by their election to complete an intensive 
instructional coaching professional development approach at their school. The school in 
Dauphin County, Pennsylvania serves students from the various rural, urban, and sub-
urban districts in the county. Students apply to the school and participate in a rotation 
to view all 25 career and technical programs before a final selection process. Students 
receive a full day of instruction in both academic and career and technical courses. Most 
career and technical centers are considered part-time, whereas students participate in 
academics at a home school and are transported to another location for career and 
technical instruction. This school is unique to be comprehensive and include academic 
instruction in the same building. 

The school involved in the study employs three instructional coaches. For the purpose 
of this study, only one instructional coach worked with the six participants. This coach 
has been trained through a graduate program for instructional technology, participated 
in micro-credentialing programs, and a statewide coaching network known as, Pennsyl-
vania Institute for Instructional Coaching (PIIC). PIIC is a statewide resource supported 
through the Annenberg Foundation and Pennsylvania Department of Education (Eisen-
berg et al., 2017). During the time of the study, PIIC provided two, in-person statewide 
conferences as well as monthly local professional development opportunities at individ-
ual Intermediate Units. The coaching model is teacher-centered and focuses on a frame-
work of evidence-based literacy practices, data collection and analysis, nonevaluative 
collaboration and reflection, and support for coaches through mentoring (Eisenberg et 
al., 2017). The instructional coach was also the researcher for this study. 

Instruments 

All participants completed the TPACK survey (see Appendix A) prior to participation in 
the coaching cycles. The survey assessed the seven areas of TPACK including, Tech-
nology Knowledge, Content Knowledge, Pedagogy Knowledge, Pedagogical Content 
Knowledge, Technological Pedagogical Knowledge, Technological Content Knowledge, 
and Technological Pedagogical Content Knowledge (Schmidt et al., 2009). The survey 
included open-ended questions for reflection on classroom instruction (see Appendix 
B). The open-ended questions were created from coaching resources shared with the 
researcher through the PIIC coaching network (PIIC, n.d.). 
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Procedures 

Participants completed the TPACK survey after submission of informed consent, and all 
teachers participated in school-wide professional development. This professional devel-
opment was planned by the professional development committee of an assistant admin-
istrative director, the building principal, and three instructional coaches based on federal 
and state initiatives and instructional needs. All teachers and professional staff partici-
pate in such training and instructional coaching cycles allow for individualized support 
after the training has concluded. 

After completion of the TPACK survey, participants began scheduling before or planning 
meetings with the instructional coach. The planning meetings occurred at a mutually 
agreed upon time and location for the coach and teacher. The meetings included time to 
discuss the learning outcomes and lesson planning. For some lessons, multiple planning 
meetings occurred to prepare. The specific details for the lessons, such as, co-teach-
ing, modeling, and/or data collection, were agreed upon by the coach and teacher. The 
coach asked questions related to technological, pedagogical, and content knowledge 
to assist the teacher in lesson planning based on the lesson plan template used in the 
building. 

The during meeting, or lesson, included classroom instruction to implement the learning 
outcomes planned in the before, or planning, meeting. The during lesson incorporated 
technological, pedagogical, and content knowledge through different collaborative strat-
egies, such as co-teaching, Jigsaw, and online discussion boards. Some lessons includ-
ed explicit modeling of a strategy or technological tool by the instructional coach with 
the students. The teacher viewed the modeling and took independent notes on how the 
strategy was implemented with student engagement and classroom management. Other 
lessons included a co-taught lesson by the coach and teacher as determined through 
the before conversation. The co-teaching model allows for the coach and teacher to 
share responsibilities of the lesson and support one another to encourage student en-
gagement through the TPACK framework. Still other lessons included data collection by 
the coach during instruction by the teacher. The data collection tool was created by the 
teacher and coach and agreed upon in the before meeting and included one focus area 
of instruction, such as wait time, student participation, or on-task and off-task behaviors.

The after, or reflection, meeting occurred in a timely manner following the lesson. The 
reflection included open-ended questions from the instructional coach to encourage 
metacognition on the lesson from the teacher. The questions may be prepared in ad-
vance by the coach but are used only as a guide for reflective conversation. The teacher 
dictates conversation based on their needs and the conversation is organic. The coach 
and teacher reviewed student feedback, assessment data, and the lesson goals in the 
reflection while noting suggestions for future lessons.  
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Figure 1. Research Protocol 

Each participant was scheduled to engage in this cycle at least twice. Following the 
completion of the second coaching cycle, participants completed the TPACK survey a 
second time. The results from the first and second completion were compared to review 
the impact of the instructional coaching cycles on the TPACK framework. Due to the 
COVID-19 shutdown of schools, not all participants participated in two complete coach-
ing cycles.  

Data Analysis and Results

A paired sample t-test was employed to compare the pre- and post-PCK scores of the 
participants. The descriptive data that identified the changes in participants’ PCK scores 
as recorded by the pre- and post-field experience PCK surveys are displayed in Table 1.

Table 1. Pre- and Post-PCK Results

Measure N Mean SD
Pre-PCK 6 3.25 0.39
Post-PCK 6 3.95 0.52

A paired sample t-test was employed to compare the pre- and post-TCK scores of the 
participants.  The descriptive data that identified the changes in participants’ TCK scores 
as recorded by the pre- and post-field experience TCK surveys are displayed in Table 2.
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Table 2. Pre- and Post-TCK results

Measure N Mean SD
Pre-TCK 6 3.45 0.46
Post-TCK 6 3.91 0.37

A paired sample t-test was employed to compare the pre- and post-TPK scores of the 
participants.  The descriptive data that identified the changes in participants’ TPK scores 
as recorded by the pre- and post-field experience TPK surveys are displayed in Table 3.

Table 3. Pre- and Post-TPK Results

Measure N Mean SD
Pre-TPK 6 3.64 0.51
Post-TPK 6 4.24 0.56

A paired sample t-test was employed to compare the pre- and post-TPACK scores of 
the participants.  The descriptive data that identified the changes in participants’ TPACK 
scores as recorded by the pre- and post-field experience TPACK surveys are displayed 
in Table 4.

Table 4. Pre- and Post-TPACK Results

Measure N Mean SD
Pre-TPACK 6 3.62 0.66
Post-TPACK 6 3.91 0.53

The results of a paired-sample t-test demonstrated that the mean score for Post-PCK 
samples were not significantly higher than the mean score of the Pre-PCK partici-
pants. The paired samples t-test indicated a p-value of 0.01, which is equal to the p = 
0.05 threshold, confirming the null hypothesis (see Table 5).  

Table 5. Paired-sample t-test comparison of the Pre- and Post-treatment PCK scores

Measure df MD t p
Pre- and Post-PCK Scores 5 0.7 -2.73 0.01

The results of a paired-sample t-test demonstrated that the mean score for Post-TCK 
samples were not significantly higher than the mean score of the Pre-TCK partici-
pants. The paired samples t-test indicated a p-value of 0.05, which is equal to the p = 
0.05 threshold, confirming the null hypothesis (see Table 6).  
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Table 6. Paired-sample t-test comparison of the Pre- and Post-treatment TCK scores

Measure df MD t p
Pre- and Post-TCK Scores 5 0.46 -1.71 0.05

The results of a paired-sample t-test demonstrated that the mean score for Post-TPK 
samples were not significantly higher than the mean score of the Pre-TPK partici-
pants. The paired samples t-test indicated a p-value of 0.05, which is equal to the p = 
0.05 threshold, confirming the null hypothesis (see Table 7).  

Table 7. Paired-sample t-test comparison of the Pre- and Post-treatment TPK scores

Measure df MD t p
Pre- and Post-TPK Scores 5 0.6 -1.75 0.05

The results of a paired-sample t-test demonstrated that the mean score for Post-TPACK 
samples were not significantly higher than the mean score of the Pre-TPACK partici-
pants. The paired samples t-test indicated a p-value of 0.22, which is equal to the p = 
0.05 threshold, confirming the null hypothesis (see Table 8).  

Table 8. Paired-sample t-test comparison of the Pre- and Post-treatment TPACK scores

Measure df MD t p
Pre- and Post-TPACK Scores 5 0.29 -0.77 0.22

An open-ended questionnaire was employed to allow educators to report on their expe-
rience with individual instructional coaching cycles. The researcher used Google Forms 
to gather the survey results into a Google Sheet. The responses for each question were 
compared to find any themes. Two themes were identified from the qualitative survey. 

The first theme that educators reported was increased student engagement in the les-
sons planned and implemented during a coaching cycle. Students practiced reading, 
writing, speaking, and listening skills with one another and the teacher. Educators report-
ed that students were more responsive during instruction and communicated with one 
another through in-person conversation or digital tools. Students were engaged in new 
methods with varying strategies. The responses from the survey are illustrated in Table 9.
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Table 9. Survey Responses on Student Engagement

Survey Question Response
How are you going to 
use this information to 
drive future lessons?

Participant 2: “The students talking to each other and 
hearing other students’ ideas helped with the vocabulary 
words. It helps students communicate online as well as 
learn to talk with one another using a discussion board.” 

What did you learn from 
this experience?

Participant 5: “I have learned to be more open to exploring 
the use of technology for both content instruction and stu-
dent assessment. While the process of learning and utiliz-
ing new technology in the classroom can be intimidating, it 
can be rewarding to see students become more engaged 
in the content when they might otherwise have been less 
engaged when using more traditional instructional meth-
ods.” 

What evidence did you 
see or hear that the 
students met your goal, 
partially met your goal, 
or did not meet your 
goal?

Participant 3: “Students wrote responses to reading pas-
sages as well as verbally shared thoughts.”

The second theme that appeared in the survey was increased teacher confidence with 
instruction. Educators were more willing to adapt lessons or try new ideas with a coach-
ing peer. They reported increased confidence in trying new strategies or digital tools 
with students. Through the coaching cycle, they learned how to add new technology as 
appropriate to differentiate student needs. The responses from the survey are illustrated 
in Table 10.

Table 10. Survey Responses on Teacher Confidence

Survey Question Response
What did you learn from 
this experience?

Participant 4: “I tried new things with this lesson so I 
gained a little confidence.” 

What did you learn from 
this experience?

Participant 6: “I am learning a lot about ways to adapt les-
sons and incorporate technology.” 

What did you learn from 
this experience?

Participant 1: “I gained a better understanding for the pur-
pose and use of formative assessments.”
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Conclusion

The results of this study show that the career and technical educators who participat-
ed in individualized instructional coaching cycles benefited in their overall classroom 
instruction. The individualized and continuous professional learning focused on tech-
nological, pedagogical, and content knowledge in accordance with the needs of the 
educator. Analysis of participants’ TPACK survey responses before and after the coach-
ing cycles showed growth in all areas. After completion of the individualized coaching 
cycles, participants reported higher levels of confidence in overall TPACK, particularly in 
how technology impacts content knowledge and pedagogy.

The TPACK survey results show that the entire coaching cycle made an impact on stu-
dent engagement and teacher confidence. Teachers were more willing to try new strat-
egies or technology tools in the classroom that were originally introduced in large group 
professional development sessions. This is consistent with Eisenberg et al. (2017), who 
note that instructional coaching allows the outcomes of professional development to be 
fulfilled through practice and reflection. 

Educators understood the importance of reflection, but as Jaipal-Jamani and Figg (2015) 
share, they were also constrained by the need to complete other professional respon-
sibilities and learning goals. There are a number of demands on teachers but coaching 
allows for personalized growth at the appropriate time for the teacher (Eisenberg et al., 
2017; Jaipal-Jamani & Figg, 2015). To develop technological, pedagogical, and content 
knowledge effectively, proper reflection is needed and is encouraged with an instruction-
al coach. The literature shows the importance of reflection in developing instructional 
knowledge (Eisenberg et al., 2017, Tremonte, 2018). This study further showed that the 
instructional coach can provide on-demand support through resources such as literacy 
strategies, technology integration, and other evidence-based practices through collab-
oration and reflection (Edutopia, 2015). Reflection constantly occurs when collaborating 
with a coaching peer while also fitting the needs of the individual teacher to support 
growth and create instructional change (Eisenberg et al., 2017). This study showed that 
participants grew more confident and made changes in their instructional practice to 
benefit students.

Using technology in the classroom can be stressful or intimidating. Zinger et al. (2017) 
comment that educators “need to move beyond focusing on technology itself and fo-
cus on teaching with technology” (p. 389). The continuous practice and reflection with 
a coaching peer allow for more effective technology use in the classroom. Educators in 
this study commented that technology provided more opportunities for students to en-
gage with the content and one another when compared with traditional methods. 

This study was limited to a small sample size of six high school educators. The partic-
ipants possessed technological and pedagogical knowledge prior to the research and 
have worked with instructional coaches in the past. This may have resulted in the higher 
scores on the TPACK survey. Another limitation includes that the study was shortened 
due to the COVID-19 shutdown of schools and businesses. As a result, not all partic-
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ipants completed two full coaching cycles. The positive findings of the present study 
affirm the strong potential of instructional coaching as a mechanism for enhancing ed-
ucators’ TPACK. Future research could compare coached educators to non-coached 
educators. Additionally, future studies could compare career and technical educators 
to traditional academic educators. This study only included educator responses on the 
survey. Future studies could also include student surveys to compare with the teacher 
surveys.
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Appendix A – TPACK Survey
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Appendix B – Open-ended Questions Added to TPACK Survey
•	 What evidence did you see or hear that the students met your goal, 

partially met your goal, or did not meet your goal?

•	 What additional resources would you need to make this lesson more  
effective?

•	 How are you going to use this information to drive future lessons?

•	 What personal learnings did you gain from this experience?

•	 How did technology affect student engagement or learning in the  
lesson?


