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Overview

When we submitted our proposal to edit a Special Issue of Tech
Trends on technology-enhanced learning environments in class-
rooms from Kindergarten through Grades 12 (K-12) two years
ago we, like everyone else, had no idea what the past 15 months
would have looked like due to the COVID-19 pandemic.
Educators have responded heroically – quickly entering emer-
gency teaching mode – designing asynchronous, synchronous,
and bichronous learning experiences (Martin et al. 2020) for their
students. Numerous digital technologies have supported their
work in multiple ways. By drastically changing the way the
majority of instruction is delivered, teachers, curriculum devel-
opers, and educational leaders have been creative, innovative,
and flexible. It is likely that our own personal experiences over
the past two years have provided examples of the affordances
that technology can have on supporting teaching and learning.
And as a result, one may read the following contributions with a
new perspective. It is important to note that due to the initial
timeline of submissions this special issue is not focused on
how technology enhanced teaching and learning during
COVID-19.

Technology can support teaching and learning. However, it
must be carefully examined to understand the extent to how it
should be used with learners in K-12 contexts and learning
environments (International Society for Technology in
Education [ISTE], 2016; Ross 2020).We open the special issue
with specific thoughts that we hope will be helpful to readers.

Advancing Scholarship
of Technology-Enhanced Learning
Environments

Scholars have clearly indicated that technology is most effec-
tive when it provides students with opportunities to engage in
activities focused on higher-order thinking – thinking that
goes beyond simple drill and practice activities (Freeman
et al. 2017; Ross 2020). Currently, new devices and
technology-specific activities are being created and infused
into K-12 contexts. To measure the effectiveness of these
new technologies, there is a need for an examination of the
influence of the technologies on teaching and learning. Ross
(2020) recommended evaluation and research studies to inves-
tigate the interplay between technologies, teaching, and learn-
ing in various forms, including one-shot approaches to data
collection as well as more longitudinal studies that examine
teaching and learning with technology over time.

Further, there is a need for data collection to be more
robust and to examine technology infusion efforts within a
myriad of data sources. Guskey (2002) proposed a multi-
level framework to evaluate work with K-12 teachers. This
framework has also been used to examine pre-service
teachers (Polly 2017). Data collection focuses on the levels
of: (1) participants’ (teachers and students) reactions to their
experiences, (2) evidence of teachers’ knowledge of skills
on formal assessments, (3) applications of teachers’ knowl-
edge and skills on projects and contextualized experiences,
(4) impact on the organization or systems, and (5) impact on
K-12 student learning. Such levels of data collection can
allow for multiple perspectives and experiences. While it
may not be practical to collect data from multiple levels in
each study, researchers should take into account these levels
as they consider the design of their study and the implica-
tions for their work. Frameworks such as Guskey’s (2002)
can also provide insight for more novel scholarship.
Currently, the knowledge base lacks studies that examine
levels 4 and 5.
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Supporting Teachers’ Capacity to Teach
with Technology

Pre-service teachers and in-service teachers do not magically
learn how to effectively teach with technology without focus-
ing on specific related processes (Kopcha et al. 2020). There is
a need for both pre-service teachers and in-service teachers to
see exemplars modeled for them (Polly et al. 2020; Tondeur
et al. 2017) as well as have authentic opportunities to practice
with support in low-risk environments (Tondeur et al. 2011,
2017). Modeling combined with opportunities for practice
provides a “technological apprenticeship of observation”
(Byker et al. 2018, p. 135) about what purposeful technology
integration entails as well as the affordances and constraints of
the technology integration. Additionally, such technological
apprenticeship in teaching and learning should be supported
by a framework to encourage play and discovery of the in-
structional technologies’ possibilities for classroom integra-
tion. In this regard, Technological Play Theory (Byker 2016)
provides an instructive framework for illustrating how tech-
nological apprenticeship supports the movement of curiosity
to creativity while using technological tools. Technological
play can support and expand the capacity of pre-service
teachers and in-service teachers to utilize instructional tech-
nology for effective outcomes.

During COVID-19 teachers created and leaned heavily on
their personalized learning network on social media,YouTube
(Martin et al., in press), district curriculum guides, and/or on-
line support from commercial curriculums, to find examples
about how to use technology to deliver instruction and to
enhance instruction. In our state, district mathematics coach
Dawne Coker transformed her YouTube channel from one
with videos explaining mathematics concepts to teachers, into
one where she recorded and posted virtual lessons using cos-
tumes and visuals to make mathematics come to life (Coker
n.d.). Because of the wide variety of ways that teachers infor-
mally constructed knowledge and developed skills related to
using technology to support instruction, there is a need to
examine many aspects of both teaching and learning such as
resources teachers relied upon, the practices teachers found
effective, and the impact on student learning.

Lastly, various constructs and models have been advanced
as ways to conceptualize teachers’ use of technology and how
teachers learn to integrate technology with instructional con-
tent and pedagogy. The Technological Pedagogical Content
Knowledge (TPACK) framework offers a comprehensive
way to frame efforts aimed at developing the knowledge and
skills related to technology integration (Mishra & Koehler
2006). It has become widely used around the world and has
led to the development of instruments andmethodologies used
to research and examine topics such as the TPACK individ-
uals report on surveys (Byker et al. 2018; Clausen et al. 2019;
Schmidt et al. 2009) or demonstrate on lesson plans or

episodes of teaching (Cox and Graham 2009; Polly 2019;
Urbina and Polly 2017; Polly 2011). TPACK provides a neu-
tral unbiased way of examining teachers’ knowledge and
skills related to teaching with technology without privileging
specific learning theories or instructional practices (Mishra &
Koehler 2006). While it has been widely used, some have
cited skepticism about the TPACK framework (Brantley-
Dias and Ertmer 2013; Kopcha et al. 2014). Regardless of
the framework or model that is used to design, implement,
and evaluate efforts to support teachers there is a need for
these frameworks and models to be empirically grounded.

Broadening our Audience and Impact

One of the things that we have realized and have come to rely
on during COVID-19 was our need to collaborate and share
expertise with one another. At our university and in our part-
ner schools, those who regularly used technology before the
pandemic, shared their expertise with those who had less ex-
perience teaching with technology. Others who had expertise
in the content areas (e.g, literacy, mathematics, science, social
studies) were able to provide suggestions about how to lever-
age the technology in ways that were specific to a particular
discipline. The use of social media, YouTube, and other on-
line resources has helped to bring individuals from different
fields together. For example, elementary teachers looking for
specific resources and ideas to teach concepts through syn-
chronous, asynchronous, or bichronous approaches may have
sought out those with expertise related to teaching with
technology.

As Tech Trends is read by people in various roles across the
world there is a need for each of us to reconsider how our
work intersects with others for the collective common good
of enhancing teaching and learning. That need requires us to
embrace broad perspectives of the design and research of
technology-enhanced learning environments. As Michael
Hannafin wrote with colleagues (Hannafin et al. 1997):

Our challenge is to determine the extent to which we are
part of and integral to broader education communities,
and to evolve our approaches accordingly. To the extent
that our perspectives are restricted or rigid, we limit both
our capacity to evolve and the breadth of our impact; to
the extent that our perspectives broaden, we evolve both
in the conceptualization and design of learning systems
and the communities we support.

Regardless of your roles as teacher educators, instructional
designers, researchers, or administrators Hannafin et al.’s
words remind us that we must embrace broad perspectives
and consider how we can collaborate with others to enhance
teaching and learning.
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