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Abstract

This study examined preservice teacher perspectives on the impact of using un-
tethered lecture capture (ULC) as an instructional technology in a teacher prepa-
ration course, exploring both their learning experiences as students and confi-
dence using technology as teachers. Results found statistically significant (p <
.05) increases in confidence using technology as a teaching tool. Additionally,
Darling-Hammond et al.’s (2018) Teacher Preparation for Deeper Learning frame-
work was utilized to explore the impact of ULC on preservice teacher learning.
Challenges and recommendations for effective implementation of ULC, based
on participant feedback, are provided. This study contributes to research on us-
ing technology in teacher preparation programs to enhance the teaching and
learning process for preservice educators and is grounded in the TPACK model
(Mishra & Koehler, 2009).
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Technology continues to evolve, and teachers must be prepared for digital classrooms.
The COVID-19 pandemic impacted approximately 1.6 billion learners in 200 countries
around the world, shifting learning online across the globe (Pokhrel & Chhetri, 2021). The
emerging post-COVID educational landscape appears to be retaining online or blended
learning options, embracing e-learning as the “new normal” (Pham & Ho, 2020, p. 1327).
The increase of virtual learning platforms from K-12 through college depends on teacher
preparation programs to enhance teacher capacity to teach with technology.

The majority of students in teacher preparation programs today are part of iGen, a tech-
nology-from-birth generation of students born after 1995. Yet, limited research on the
impact of this technological exposure suggests great disparities in digital competence
(Li & Ranieri, 2010). Additionally, the literature suggests that teachers may not be inte-
grating technology effectively and efficiently into their practice, which can also adverse-
ly impact the technological preparation of P-12 students (An & Reigeluth, 2011; Ham-
monds et al., 2013). Further, many teacher preparation programs contain a stand-alone
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technology course that lacks an infusion of technology into curriculum and methods
needed for adequate application (Foulger et al., 2019). Personal and institutional barriers
can also impede effective technology use, such as a lack of confidence or competence
with technology, anxiety when implementing new technologies in front of students, and
time needed for professional development to support teachers (Aldunate & Nussbaum,
2013; Kim et al., 2013; Kurt, 2013).

Literature Review

Teacher Readiness for Teaching with Technology

Readiness to teach online or in blended environments depends on numerous factors.
Higher education teachers from 58 countries (N = 739) who were forced to transition to
online teaching and learning due to the COVID-19 pandemic were found to have varying
degrees of readiness to teach online (Scherer et al., 2021). Numerous factors impacted
readiness, including gender, prior online teaching and learning experience, context of the
shift to online instruction. Additionally, a blended approach to teaching, such as teach-
ing both virtually and face-to-face, can place substantial demands on the teacher, both
in the preparation of resources, and in the capacity to manage multiple learning spac-
es (Bower et al., 2017). Providing training and professional development for in-service
teachers can help increase efficacy in teaching online (Philipsen et al., 2019).

The lack of tech-savvy teachers is compounded by research indicating that teacher
preparation programs lack of integration of technology into lesson planning and knowl-
edge of technology standards (Alger & Kopcha, 2009; Chesley & Jordan, 2012; Mishra
& Koehler, 2006). We must focus on preparing teachers with 21st century skills, which
include competence with technology, critical thinking, cultural sensitivity, and dealing
with diversity; we also need teachers who can expose students from all income levels
to innovative forms of technology (Adams Becker et al., 2016). The International Society
for Technology in Education (ISTE, 2020) standards for educators call for teachers to be
learners who engage with others to explore “proven and promising” technology practic-
es, collaborate with others to share resources and solve problems, and also to support
student learning through the use of technology.

Lecture Capture

One such potential promising technological pedagogical method is Untethered Lecture
Capture (ULC), which entails using an iPad to project lecture notes onto a large screen
for students to view, while simultaneously allowing the instructor to walk around the
room annotating the lecture slides with a stylist pen to add notes to the slides. ULC
also allows the instructor to “capture” the lecture and make an audio recording of the
edited slide presentation and course discussions, which can then be uploaded online
for student viewing after class. ULC allows the instructor to take pictures of student or
group work; record student voices; and draw, write, and edit material in real time. These
artifacts then become an embedded part of the lecture for students to revisit. The use
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of lecture capture is not new, and yet the use of an iPad to record synchronous learning
activities, in addition to scaffolding preservice teacher instruction with this technology,
provides a unique perspective for supporting the integration of pedagogical, technolog-
ical, and content knowledge for teacher learning.

There is a dearth of research on how untethered lecture capture can be used as a tool
to prepare preservice teacher educators for technology-infused classrooms. The limited
research on ULC indicates positive impacts on student access to content learning and
increases in student-teacher interactions during class (Krautscheid et al., 2019). The
purpose of this study was to therefore explore this research gap. More specifically, this
study asked: (1) What is the impact of using Untethered Lecture Capture (ULC) on under-
graduate preservice teacher candidates, both on their learning experience as students
and in their confidence using technology as teachers? (2) To what extent does ULC have
the potential to deepen student learning, as understood by Darling-Hammond et al.’s
(2019) Teacher Preparation for Deeper Learning framework?

In addition to applying Darling-Hammond’s (2019) Deeper Learning Framework to this
research, this study was also informed by Technological Pedagogical Content Knowl-
edge (TPACK) (Koehler & Mishra, 2009; Mishra & Koehler, 2006). The TPACK model has
become a common framework in research surrounding teacher preparation and tech-
nology (see Figure 1). TPACK integrates teacher knowledge of content, pedagogy, and
technology, and argues that teachers must have a working understanding of each of
these concepts in order to effectively integrate technology into teaching practice. The
use of TPACK in relationship to teacher preparation “emphasizes technology integration
be addressed within the context of the content being taught” (Foulger et al., 2019). In
one study (Wetzel et al., 2014), when preservice teachers were explicitly taught about
the TPACK model in education courses, they appreciated understanding how this frame-
work applied to teaching and learning with technology. Further research on the use of
TPACK within teacher preparation (Papanikolaou, 2017) argues for a constructivist ap-
proach to teaching technology, viewing teachers as “designers of innovative content,
working individually and/or collaboratively, discussing and interacting with the instructor,
technology and their peers” (p. 1). This study will explore how ULC integrates a TPACK
model into teacher preparation.
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Figure 1. TPACK Model

Methods

This mixed methods study investigating the impact of ULC occurred at a small liberal
arts university in the Pacific Northwest in a one-semester Curriculum and Instruction
course. Participants included 18 preservice teacher candidates. The entire class (n = 18)
self-identified as female and 56% self-identified as White, 22% as bi-racial, 11% as His-
panic/Latino, 6% as Filipino, and 6% preferred not to answer. Despite the small sample
size, the inclusion of multiple forms of data allowed for triangulation, and this research
further contributes to the literature on interactive instructional technologies, especially
surrounding the teaching and learning process in teacher preparation.

At the beginning of the course, the teacher educator provided an overview of ULC for
students, demonstrating the new technology and explaining that she would also be
learning the technology alongside the students. ULC was then used as the main instruc-
tional technology by the teacher educator in the three-hour, once per week class for
approximately 14 weeks. This instructional strategy, as mentioned previously, entailed
using an iPad during face-to-face instruction, in addition to recording the class and post-
ing it as a video lecture for students to view after class if desired. The instructor prepared
a Power Point presentation, which was saved as a PDF and uploaded to the application
Explain Everything. This app allows the user to project the presentation for students to
view on a large screen and allows for live annotation on the iPad with a stylist pen. The
verbal class was also captured through the use of recording capability on Explain Every-
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thing and later uploaded as a video lecture to the class Learning Management System.
Additionally, all the students were required to create a lesson plan and teach their peers
a K-12 lesson simulation using the ULC technology. Preservice teacher learning around
the ULC technology was scaffolded through explicit modeling and providing students
with opportunities to practice with the technology prior to their own instructional lesson.

Data Sources

This study included quantitative and qualitative data collection from multiple sources in
order to triangulate the findings, improving quality and confirmability (Miles et al., 2014).
First, all preservice teacher participants completed a pre- and post-survey; the survey
questions featured rating scale items and open-ended questions, which were modified
from two prior studies on similar instructional technologies (Gosper et al., 2010; March-
and et al., 2014). Sample survey items included: Using ULC as a student made learning
easier; It is important that students attend class even if ULC is available; ULC allowed
me to review complex ideas and concepts. The survey items entailed multiple rounds
of iterative feedback for revision and use in this study (Dillman et al., 2009). Second,
following the course-long implementation of ULC, students completed an open-ended
reflective essay in response to a few guiding questions, such as Please summarize your
experience using ULC as a teacher in a student-led presentation. Third, data analytics
on ULC participant usage were also collected to identify the number of hours student
participants spent viewing captured lectures outside of class. Data analytics helped to
measure the fidelity of implementation.

Data Analysis

The quantitative pre-post survey data were analyzed using a paired samples t-test and
descriptive statistics. The qualitative data were analyzed utilizing a framework for Teach-
er Preparation for Deeper Learning (TPDL) (Darling-Hammond et al., 2018). A priori, or
prefigured coding (Creswell, 2013), was chosen as the method of analysis in order to
gain a clear understanding of the potential impact of ULC on teachers’ deeper learning.
The recommendations were informed by qualitative data that were coded loosely with
pattern coding to identify categories, themes, and relationships (Miles et al., 2014).

Quantitative Results

The quantitative data were analyzed using descriptive statistics. Table 1 contains the
percentage growth gains from pre- to post-survey on each survey item. All 15 survey
items showed positive growth from pre- to post-survey, with the strongest post-survey
agreement being in the question about confidence using technology as a student (100%
post agreement) and about ULC allowing students to work at their own pace (94% post
agreement). The results are summarized into three main themes below regarding the
impact of ULC on preservice teacher educators. Data analytics revealed a total user
participant viewing time of course content outside of class, captured by the ULC tool at
891 minutes (~15 hours).
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Table 1. Post-ULC Survey Results Per Item (n=18)

Percent Percent Change
Agree PRE Agree POST

1. | feel confident about using technology as 78% 100% +2204*
a student for learning.

2. | feel confident about using technology as 67% 88% +219%*
a teaching tool.

3. Using ULC as a student made learning , 83% -
easier.

4. Using ULC helped me achieve better aca- - 72% -
demic results.

5. Itis important that students attend class - 89% -
even if ULC is available.

6. Itis possible to learn as well from record- - 33% -
ings as from face-to-face classes.

7. ULC allowed me to review items | missed - 89% -
during the class.

8. ULC allowed me to prepare for course - 56% -
assessments or exams.

9. ULC allowed me to review course content - 89% -
when | was absent from class.

10. ULC allowed me to review complex ideas - 83% -
and concepts.

11. ULC allowed me to work at my own pace. - 94% -

12. ULC allowed me to take comprehensive - 78% -
notes.

13. ULC allowed me to review course an- - 67% -
nouncements.

14. ULC allowed me to revisit material be- - 39% -
cause the lecturer did not speak clearly.

15. ULC allowed me to revisit material be- - 11% -

cause English is not my first language.

Notes. “p < .05. Scale 1 (Strongly disagree) to 5 (Strongly agree). Survey items modified from Gosper et
al. (2010); Marchand et al. (2014).
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Increased confidence

Several key results emerged in the quantitative data analysis. First, it appears that using
ULC as an instructional tool has the potential to help prepare preservice teachers to be
more confident in using technology as teachers. A paired samples t-test from pre- to
post-intervention revealed statistically significant growth for the item How do you feel
about using technology as a teaching tool on a scale of 1 (not confident at all) to 4 (com-
pletely confident) from pre (M = 2.76, SD = .66) to post (M = 3.12, SD = .60; p = .029).
Additionally, the survey item How do you feel about using technology as a student for
learning also showed positive gains (o = .056) from pre- to post-test.

Improved Learning Experience

In addition to confidence increases in technology use as both students and teachers,
ULC also appeared to positively impact student learning. On the survey item Using ULC
as a student made learning easier, 83% of participants agreed. Also, in response to the
survey item ULC allowed me to review items | missed during the class, 89% agreed. Fur-
thermore, 94% of participants agreed with the item ULC allowed me to work at my own
pace. These data indicate the positive and individualized impact on student learning with
the use of ULC.

Differentiation

The use of ULC also appeared to benefit students beyond the walls of the classroom,
especially in regard to absenteeism. For the item ULC allowed me to review course con-
tent when | was absent from class, 89% of participants agreed, and 83% agreed that
ULC allowed them to review complex ideas and concepts. Despite the benefits of ULC
when students are absent, participant data indicated that students still valued face-to-
face learning. For instance, 89% of students agreed that It is important that students
attend class even if ULC is available. In agreement with this finding, only 33% of partici-
pants agreed It is possible to learn as well from recordings as from face-to-face classes.
These findings suggest that ULC is able to accommodate and differentiate for the needs
of students, especially if they are unable to attend class, and yet, students still believe
attending in-person classes is a valuable learning experience.

Qualitative Results

The qualitative data gathered in reflective exit essays were deductively coded using a
priori, or prefigured coding (Creswell, 2013). The codes were based on a framework of
Teacher Preparation for Deeper Learning (TPDL) (Darling-Hammond et al., 2018). Ac-
cording to Darling-Hammond et al. (2018), “Deeper learning encompasses learning that
is inquiry-based, collaborative, focuses on mastery of content, communication, criti-
cal thinking, and sense making” (p. 1). The original (2018) framework contains four key
domains, including: 1) learning that is developmentally grounded and personalized; 2)
learning in productive communities of practice; 3) learning that is contextualized; and 4)
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learning that is equitable and social justice oriented. These domains will be described
more in detail below. The more recent book on deeper learning (Darling-Hammond et al.,
2019) provides an additional domain: learning that is applied and transferred. This data
analysis occurred prior to the publication of this fifth domain, so it was excluded from
the analysis.

Learning That Is Developmentally Grounded and Personalized

The first domain of the TPDL framework (Darling-Hammond et al., 2018) focuses on how
learning experiences build on prior knowledge and experience, and account for learners’
active construction of new knowledge. Learning connects to who students are as well
as what they already know, attending to both cognitive and socio-emotional realms. The
qualitative data revealed both the challenges and successes of learning a new technol-
ogy, allowing students to build on previous confidence and experience with technology.
For instance, one participant stated:

Although this is a new concept for me, | am excited to see what the future
holds for this tool because, like most educators, | am eager to learn and
willing to try any tool that will best help my future students.

Learning a new technology as a preservice teacher within the university course, rather
than learning ‘on the job’ as a new teacher, appeared to deepen the learning experience.
For instance, another participant stated, “l found that this class allowed me to try out the
skills and new knowledge from other classes, and | greatly appreciated being able to do
that in a safe space, especially in regards to ULC.”

Preservice teacher participants also appeared to engage in reflective practice, construct-
ing new knowledge by listening to their own captured lecture. This reflective practice
helped to personalize scaffolded learning over time. Participants highlighted the desire
to be better teachers and to grow in their practice as new teachers. ULC provided an
opportunity to analyze their actual teaching practice in a non-threatening environment
and a platform that they could access on their own time.

Learning In Productive Communities of Practice

The second domain of the TPDL framework (Darling-Hammond et al., 2018) focuses on
learning as an active, interactive, constructive, and iterative process. School and class-
room communities are built on an ethic of caring, offering supports for social/emotional
development, trusting relationships, and restorative practices to create suitable environ-
ments for student learning.

The use of ULC in the classroom appeared to promote collaborative learning experienc-
es among student learners. Numerous qualitative comments highlighted the interactive
nature of ULC between students, with the teacher, and with the technology itself. For
instance, one participant stated, “It also allows for writing on the slides and highlighting
on the slides and can be very useful for the engagement of student-centered learning.”
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Further, one participant identified the ability of ULC to promote teacher-student relation-
ships as well, “I think ULC is a useful tool for providing student-teacher interaction even
outside of the classroom.”

Furthermore, the data indicate that ULC promotes an interactive and engaging space for
learning. According to one participant:

| find the ULC virtual lecture to be far more engaging than a video of a
professor talking at me. The layering of audio and visuals made it really in-
teractive, and | love that it’s archived, too. This way, | can go back to it and
re-watch missed parts or pause the video at parts that | need to review.

Another participant said, “l love using technology as a student. It allows me to not ex-
haust myself writing notes, and | can create visuals to help me remember things.” In
addition to the benefits regarding content learning, another participant mentioned the
ability to engage with the class when they were the teacher (i.e., in a student-led presen-
tation):

| enjoyed being able to adapt my presentation as | went, add drawings,
voice record, and post pictures directly into the presentation. | could walk
around the room with ULC and engage with students more closely while
also having a device on hand.

The freedom that ULC enabled in the classroom appeared to enhance and deepen learn-
ing for students.

Learning That Is Contextualized

The third domain of the TPDL framework (Darling-Hammond et al., 2018) focuses on
how learning experiences are created with the recognition that people develop as they
use the tools and symbols of their cultural contexts to make sense of the world and their
experiences in it. Learning builds on students’ personal, cultural, and linguistic knowl-
edge, and is embedded in meaningful contexts and applications.

The data coded into this domain fell mostly in students’ conceptualization of themselves
in the context of future educators. The results of the qualitative data analysis revealed that
participants appreciated using ULC as students, and yet using ULC as a future teacher
seemed unlikely for many of them. Several participants believed that ULC was better
suited for older students and not well adapted for elementary education. This inability to
envision the integration an innovative technology at the elementary level indicates a lack
of deeper learning with these preservice teacher educators. Perhaps this finding is also
a limitation of ULC itself. The use of modeling through video recording of ULC within an
elementary educational context could greatly benefit these preservice educators.

There was also participant feedback about applying ULC in contexts outside of the pre-
service course in which this study occurred. For instance, one participant stated, “| also
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think [ULC] is useful because the things we talked about we will encounter next year in
student teaching and being able to go back and listen to the video will refresh our mem-
ories.” Another participant stated, “I was able to utilize ULC as a teacher. | have used
ULC on three other [educational] projects and become more comfortable with it.” The
application of ULC beyond the context of one course deepens learning with the new
technology.

Learning That Is Equitable and Social Justice Oriented

The final domain of the TPDL framework (Darling-Hammond et al., 2018) focuses on how
learning develops skills to assess students’ needs, to reach all students, and to teach
them well. It links social justice values with principles of learning and development by
explicitly working to ensure that all students are supported, taking a critical stance, and
avoiding deficit thinking.

The qualitative data revealed that participants valued ULC as a method for promoting
social justice within their classrooms. However, many participants also highlighted the
lack of technology in many of their K-12 school sites, which they saw as a drawback
to using ULC, despite the fact that ULC only requires one iPad for teacher use. For in-
stance, one preservice teacher participant stated:

We talked about how technology can make the classroom a fairer environ-
ment for all students to learn in; fair does not always mean equal. This is an
important concept to know and to also see that technology can be used in
different ways to help students.

Furthermore, another participant connected self-reflection to culturally responsive teach-
ing practice, noting, “l could see myself listening to my own lecture to see how clear and
concise | am. Do | show any biases that | am not aware of?” These questions about bias
and access to technology help promote social awareness among pre-service teachers
who will likely work in diverse classrooms. Finally, one pre-service participant highlight-
ed the environmental benefits of ULC, a social justice cause that is often overlooked in
teacher preparation programs:

ULC is also a great tool to keep your classroom organized and paperless.
There are so many papers and files that are involved in lesson plans and
ULC allows teachers to keep all of their content resources in one virtu-
al space. Students need to only click the lesson link to gain access to a
plethora of resources and content information. ULC also may be seen as
more environmentally friendly because teachers can add notes to the on-
line presentation during the lecture, rather than provide each student with
an individual paper handout.

Finally, as one participant commented, ULC also appeared to reduce student learner
anxiety, especially when the new technology was modeled by the instructor:
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On the first day of [the course], [the] Professor exclaimed, ‘We are going
to be learning this (ULC) together.” | want to apply this motto when | use
technology in my class but also want to apply this motto to my classroom
in general. The teacher can be a researcher and can learn alongside their
students.

It appeared that having the professor model the technology, in addition to classmates us-
ing the technology in class presentations, helped to decrease the stress of trying some-
thing new. This apprenticeship model is supported by situated learning theory (McLel-
lan, 1996). Overall, social justice, especially related to technology access and culturally
responsive teaching, appeared to be present with preservice teachers, representing the
potential for deeper learning related to ULC.

Discussion

Overall, it appears that ULC benefitted preservice teacher educators, both as students
and as future educators, and potentially deepened their learning in all four domains of
the Teacher Preparation for Deeper Learning (TPDL) framework (Darling-Hammond et
al., 2018). The preservice teacher candidates expressed excitement in using technol-
ogy and an open-minded attitude toward trying new technologies. Additionally, ULC
appears to be an engaging and interactive technology that aided student learning. This
increased confidence through the applied use of technology in conjunction with content
knowledge was also found in prior research (i.e., Abbitt, 2011). ULC made learning easier
for preservice educators, and they identified benefits for their future students, including
reviewing content, engaging with course content following absenteeism, and working at
their own pace.

Integration of TPACK

The findings from this study demonstrate that modeling a new technology with preser-
vice teacher educators can improve their confidence and potentially increase the like-
lihood of using new technologies in their teaching practice. This modeling and appren-
ticeship model for learning is supported by the TPACK Model (Koehler & Mishra, 2009;
Mishra & Koehler, 2006). Preservice teachers were able to integrate their prior and scaf-
folded knowledge of content, pedagogy, and technology in a safe learning space that
enhanced learning and confidence over time. This scaffolded integration is supported
in prior research on TPACK (e.g., Abbitt, 2011; Graham, 2011; Koehler & Mishra, 2009).
This study supports the strategy of hands-on, authentic practice for preservice teachers
experienced when introducing a new instructional technology (Lave & Wenger, 1990).
This research demonstrates the positive impact on preservice teacher confidence and
learning potential when engaging with new technologies in the midst of content learning
and modeling from the instructor.
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Challenges with ULC

Despite the positive feedback from both the qualitative and quantitative data regarding
ULC, the experience of using this new and innovative technology was not without chal-
lenges. The biggest challenges associated with the implementation of ULC included
anxiety regarding using a new technology publicly and the vulnerability that accompa-
nies that experience. Words that surfaced in the qualitative data included frustrated, ner-
vous, foreign, weird, self-conscious, nerve-racking, and pressure. However, preservice
teachers recognized the value of a teacher learning alongside students. For instance,
one participant said:

Before this class, | was hesitant to use technology and didn’t know if |
would make it a priority to integrate it into my classroom if | wasn’t confi-
dent in using it. However, the main take away this course taught me is you
don’t need to be an expert to try something in the classroom.

Despite the mentorship, modeling, and scaffolding learning around a new technology,
student anxiety was still present and needs to be considered when asking preservice
teachers to be vulnerable and try something new.

Recommendations for ULC Use with Preservice Teachers

Based on the many forms of data analyzed for this study, several recommendations sur-
faced that can support teacher educators in using ULC for preservice teacher learning.
First, it is recommended that the teacher educator model vulnerability in using a new
technology and thus scaffold the learning for the students. The qualitative data support
the cognitive apprenticeship and coaching model advocated in McLellan’s (1996) situ-
ated learning theory. It appeared that the more students practiced with the technology
in the classroom, the more confident and competent they became. For instance, one
participant stated, “l need more practice, but | am ready to try a lot of new technology in
my future classrooms.” Another participant said they realized throughout the semester, “|
don’t have to be an expert to utilize technology.” It appears that having multiple oppor-
tunities for practice, collaboration, and reflection (McLellan, 1996) did improve student
learning regarding ULC.

It is also recommended that the teacher educator ensure a safe and inclusive learning
environment that supports students’ anxiety to use a new technology. Despite the con-
fidence voiced in student feedback, the data also revealed a fear and vulnerability that
students accepted and embraced as part of learning a new instructional technology. For
instance, one participant stated: “| need more practice, but | am ready to try a lot of new
technology in my future classrooms!” Another mentioned, “l learned | don’t have to be an
expert to utilize technology.” This comment relates back to the TPACK (Koehler & Mish-
ra, 2009; Mishra & Koehler, 2006) framework, which focuses on teachers’ integration of
pedagogy, content knowledge, and technological knowledge.
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Conclusion

As technology continues to advance at rapid rates, and teachers at all levels adjust to
the impacts of COVID-19 on education, preservice teacher educators must commit to
the vulnerability and challenge of trying new technologies within teacher preparation
programs, where they can feel safe and supported in learning and applying something
new. Providing opportunities for apprenticeship and coaching, practice, collaboration,
and reflection (McLellan, 1996) can help prepare teachers who are confident and compe-
tent in integrating technology in their future digital classrooms. One participant provided
a meaningful summary of these findings: “Rather than running from this technology, we
need to embrace it and take the initiative to be technologically literate.”
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