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Abstract

Widespread and accessible use of artificial intelligence (AI) has
escalated dramatically in recent years, with teachers being among
those who need to understand, use, and teach these concepts and
technologies. However, teachers’ access to training and their inter-
est in learning and using Al vary, often due to limited opportunities
to attend rigorous, out-of-school training and to receive on-going
classroom support. In this work, we report on thematic findings
from a contextual analysis of teacher responses to open-ended sur-
vey items as well as interviews with them, which informed the
design of a customized and relevant professional development (PD)
experience for a group of middle school teachers. Our findings have
implications for teacher PD in K-12 Al education.
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1 Introduction

An emerging body of research suggests that K-12 teachers have
interest in learning about and using artificial intelligence (AI), but
that they often hold misunderstandings about Al [8] in addition to
having little to no training on the topic [9]. Our own work in this
area indicates that students hold more extensive and experiential
knowledge of Al than their teachers, often resulting in teachers
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feeling ill-prepared to teach Al [7]. Therefore, designing effective
professional development (PD) experiences for educators is critical
to support the implementation of Al instructional practices.

Context analyses can be a valuable tool and technique to design
PD programs that are better aligned to learners’ unique needs and
teaching contexts [1, 2]. Likewise, recent work around teacher
education in AI suggests an in-depth understanding of teachers’
prior conceptions and attitudes helps PD providers address the
appropriate content, as well as employ the most effective strategies
to teach that content [e.g., 3, 9]. Thus, our research team conducted
a context analysis to inform the design of PD and support resources
to prepare rural, non-computer science (CS) middle school teachers
to integrate and teach Al concepts.

2 Methods

We collected data from six teachers who were participating in
our PD and research program. These six teachers taught various
subjects (e.g., media/library, STEM, CTE) at five different middle
schools in a rural county in the southeastern region of the United
States. None of these teachers had any prior experience teaching
students Al concepts.

Prior to participating in the PD, each participant completed a
brief survey with open-ended items. Additionally, they were in-
dividually interviewed by members of the research team for ap-
proximately 15-20 minutes, using a semi-structured protocol. Both
instruments were designed to assess contextual factors such as
their backgrounds with CS and Al knowledge and interest in Al,
concerns with teaching Al and resources that they believed could
support their teaching. The survey responses and interview tran-
scripts were independently analyzed by two researchers—using an
inductive thematic content analysis process [6]—who identified and
discussed the salient themes below.

3 Findings
Four major themes emerged from the analysis that informed the
design of the PD experiences and support resources. The title of
each theme reflects a participant quote that captured the essence
of that theme. Each of these is explored followed by implications
for PD and meeting non-CS teacher needs with teaching Al.
Theme 1: “Al is out there.” Teacher comments such as, “I mean,
it’s out there, it is what it is. We just have to adjust, right?” indicated
that these teachers were aware of the ubiquity of Al and the need
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for educators to adapt to its presence. A few of them even gave
examples of how their students already encounter Al on popular
apps like SnapChat. Favorably, because of this awareness, they were
all motivated to learn more about it and share that knowledge with
their students. “It’s obviously trending in that direction in the future,
so I think it’s important for students to learn about it and know
about it” Inclusive of this idea was a desire to support responsible
student use of AL “This is where the world is going. Then we need
to teach the kids how to use it responsibly.” Responsible use of Al
emerged as its own theme that we expound upon in Theme 4.

Theme 2: “I don’t know what I’'m doing.” Although the teach-
ers placed value on the integration of Al into the curriculum, they
all reported a lack of knowledge on the subject, while also lacking
the confidence to teach Al to their students. Comments such as “I
may not know all the answers to students’ questions. Students may
use a program I introduce them to in the wrong way,” demonstrated
that teachers’ concerns focused on the technical aspects of Al Not
surprisingly, they requested highly scaffolded resources to teach
Al (e.g., slide decks, scripted instructions, and experts on call).

Theme 3: “Al should supplement thinking, not replace
it” One of the most interesting findings was teachers’ concerns
that AI would “become so relied upon that humans can’t think
for themselves” All of the teachers remarked that they feared the
presence of Al would hinder students’ ability to think and learn on
their own. To highlight their sentiments, a few of them gave specific
examples such as students “just copy and paste off of [ChatGPT] and
they’re not really learning anything,” and “during math homework,
a student asks Alexa for all of the answers instead of working
the problems out themselves” Conversely, the teachers seemed
optimistic about the potential of Al to enhance student learning
and productivity, and noted some vague examples such as “some
students are never going to be able to write a thousand words
[essay] so that could help support it” Only one of the teachers
provided a specific example of how he has his students use ChatGPT
as an editing tool.

Theme 4: “Al within boundaries” Finally, related to their
recognition of the pervasiveness of Al and their concerns around its
potential to stifle student thought processes, another salient theme
emerged. All of the teachers noted a profound need for established
parameters around Al use in education. Their excitement about Al
was qualified by statements of concerns such as, “[Al] is gonna do
our world some good as long as we...keep boundaries,” and “Making
sure that Al is taught in schools safely and students understand
what Al is and how to do it in a proper way.” Several of the teachers
illustrated these concerns by referencing anecdotes of knowing
about students (not their own) who had handed in assignments
that had been generated by AL

4 Implications and Conclusion

Overall, contextual analysis was a valuable tool to create a more
tailored and relevant PD experience for middle school, non-CS edu-
cators to teach Al For example, because the teachers held positive
beliefs around the value of teaching Al, we were able to leverage
this motivation and immediately commence with the PD content.
Knowing they lacked confidence to teach Al, we provided scaffolds
such as introducing an established conceptual framework for Al
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education [5] and by engaging them in a hands-on unplugged activ-
ity to illustrate those core Al concepts before the use of Al-driven
computer applications [4]. Additional PD implications follow:

o Capitalize on teachers’ prior knowledge of popular Al tech-
nologies to teach how Al functions in those applications (e.g.,
self-driving cars, Siri, ChatGPT)

e Model how specific classroom resources can be used to teach
Al while teachers engage as active learners

e Provide easily accessible resources for teachers, including
resource guides and hands-on activities

e Demo current Al applications that enhance student learning
and discuss how students can use Al to be more creative and
efficient

o Allow teachers time to consider ethical concerns alongside
Al demos and the importance of Al literacy for alleviating
unethical use of Al

e Provide teachers with resources to teach ethics and develop
responsible use guidelines for their classrooms

This poster will provide explicit details on how findings from
the contextual analysis were used to design this one-day PD expe-
rience, as well as how the data is continuing to provide insights
as we design more in-depth PD and classroom support resources.
Furthermore, we will engage session participants in a discussion of
how these findings have broader implications for non-CS teachers’
adoption of AL
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