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Since the days when calculators replaced the slide rule as an electronic tool to accelerate analytical 
functions, educators and the public at large have experienced angst about the rapid pace with which 
technology has replaced functions long considered building blocks of ever more sophisticated 
learning. The concern has been that technology may replace the human brain to the extent that 
humans may become overly dependent on technology in performing everyday analysis, 
calculation, and communication, but may also be forced to cede essential decision-making control 
to machines regarding human and societal well-being.   
 
Yet, the recent pandemic made increased uses of educational technology essential, especially in 
responding to stay-at-home schooling mandates that required home-based learning early in the 
pandemic and later a hybrid model blending in person classroom learning and online remote 
learning. There are widespread reports of learning deficits that resulted from this home-based 
learning, especially in the lower elementary grades. Research is needed to determine whether 
technology was responsible, the absence of in-person guided instruction, a combination of the two, 
or other factors. It seems clear that remote learning was given a boost as a result of the pandemic, 
that expanded online learning is here to stay, and that the pandemic encouraged technological 
innovation in education. 
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Although anxiety about the educational impacts of technology are far from new, the experience of 
the pandemic seems to have added to such concerns while also encouraging the advocates of 
technological innovation. On the alarm side, concerns have grown especially with the advent of 
innovations that have made artificial intelligence (AI) both the hottest new educational product on 
the market and the subject of regulatory efforts at the highest level. Corporate AI innovators herald 
a transformative new technology that they claim has boundless benefits for American education, 
economy, and security in a tumultuous world. 
 
In this issue Voices for Educational Equity reviews recent technological innovations in education 
broadly speaking, while focusing on the impacts of AI specifically. The former are many and their 
benefits well-established and should not be overshadowed in the wake of recent concerns about 
the impact of Open AI’s Chat GPT and AI more generally. It seems clear that the march of 
technological innovation represents the arc of history. Given this likely inevitability and its 
acceleration, it is appropriate for Voices to help take stock of the educational impacts of new 
educational technologies, including what they are, their projected benefits, and causes for concern 
that they raise. With the above considerations in mind, Voices invited research articles, program 
descriptions, case studies, opinion pieces, and book and media reviews for this issue that explore 
and analyze recent innovations in educational technology. 
 
Voices for Educational Equity is the online scholarly journal of the Center for Success in High 
Need Schools posted on the Center website https://center4success.com/ Voices articles, opinion 
columns, and book and media reviews reflect contemporary educational priorities, including 
growing societal concerns about impacts of inequity. Voices highlights scholarly research and 
innovative educator ideas and practices regarding emerging as well as persistent longtime issues 
and invites the perspectives of all stakeholders to promote a productive dialogue. Unsolicited 
scholarly articles will be reviewed by scholar referees in the article subject field.  
 
Articles, columns, and reviews for publication in Voices for Educational Equity should be 
submitted as a Microsoft Word document in Times New Roman 12 point font, 1.15 line spacing, 
1 inch margins, and with footnotes and references in APA format. Email documents as Word 
attachments to Jerry Berberet, Ph.D., editor-in-chief (wgberberet@aol.com). Case studies 
addressing equity concerns are especially welcomed. Articles and case studies should be 
approximately 2,500- 5,000 words and include a short author bio (50 word limit - name, highest 
degree earned, institutional/ organizational affiliation, current professional position and email or 
contact information), 4-5 key words, an abstract of 100-200 words, a brief review of relevant 
research literature bearing on the article subject, a discussion of findings and results, a conclusion, 
and a reference bibliography. Columns are opinion pieces, ordinarily of 500-1,000 words, 
reflecting the views of the author. Book and media reviews should be 500-750 words in length.  
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Interested authors are invited to email Jerry Berberet (wgberberet@aol.com) or call him (850-766-
2656) to discuss a potential submission, request referee protocols, or to ask questions. Past issues 
of the journal can be viewed on the Center’s website; https://center4success.com The ISSN 
Number of Voices for Educational Equity is 2771-8328. Voices is posted as an online “open 
access” journal twice annually. Voices is published by the Center for Success in High-Need 
Schools http://www.center4success.com. The publisher is Jan Fitzsimmons, Ph.D. 
(jan@center4success.com) president of the Center for Success. The Center mailing address is: 
28182 W. Savannah Trail, Lake Barrington, IL 60010. 
 
The Center is a 501 ( c ) 3 non-profit led and run by dedicated volunteers.  We are especially 
grateful to our individual donors and our generous corporate and foundation sponsors who 
support this journal, the Center partnerships and task forces, and Junior Senior Scholars: 

 
 

 
 

 
 
Please consider a donation to advance the continued efforts of the 
Center to extend the breadth and depth of our reach to mentor, 
support, and assure equal access & opportunities for all students 
and to provide high need schools with the highest quality teachers. 
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Innovations in Educational Technology 

Publisher’s Column 

Jan Fitzsimmons 

In 1985, technology in the classroom meant overhead projectors, filmstrips, and perhaps a single 
computer or small computer lab shared by an entire school, or a couple of computers in the back 
of a classroom. And many thought that the microcomputers were a passing fad!  Yet, even then, 
educators and families raised important questions: Who has access to these tools? How do we 
prepare teachers to use them effectively? And are we creating opportunities for all students—or 
widening the gap? 
 
Fast forward to today, and we’re navigating a vastly more complex digital landscape. Students 
now access learning through personal devices, classrooms are powered by interactive platforms, 
and artificial intelligence is reshaping everything from instruction to school operations. Yet 
many of the core concerns from 1985 persist—especially for Black and Brown students in low-
income communities, who continue to face systemic barriers to equitable access and support. 
This issue of Voices for Educational Equity examines how far we’ve come since the mid-80s, 
what long-standing challenges still remain, and how education leaders can ensure today’s 
technology serves as a bridge—not a barrier—to opportunity for every student. 
 
In this opinion column, Subbiondo advances AI as a central theme in technology today and 
argues that AI has the potential to enhance teaching and learning, increase access to information, 
and boost productivity. Additionally, AI can help educators rethink their roles and focus on 
collaboration, critical thinking, and cultural development.  What do you think? 
 
Banda and Simchimba studied the effect of technology on learning in mathematics at the 
secondary level at two high schools in Malawi. Their findings showed a significant difference in 
access to technology and professional development in the use of technology resulting in 
disparate learning outcomes in mathematics.  Perhaps these findings are applicable to  the access 
and use of technology in other areas of the world including the United States. This study does 
raise several other questions:  In what way(s) was technology used in the mathematics 
classrooms that had access to technology?  What skills and knowledge were advanced? Are there 
some aspects of mathematics learning that are better advanced through traditional methods?   
 
In Dieter et al, you will learn about responses to surveys through vignettes that share information 
from first-year teachers about AI. Conclusions drawn include that AI can be a valuable tool in 
education, but it should be used responsibly and with academic integrity, and teachers should be 
aware of its limitations and potential biases.  Some also suggest that generative AI in education  
has the potential to be a valuable resource for students, particularly those with disabilities, but 
also requires intentional effort and planning to ensure that it is used productively and does not 
hinder student learning and creative expression. 
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Like Dieter, Khasawneh shares student voices in her article, but this time we are examining how 
the author used generative AI, specifically Chat GPT, to scaffold and support metacognitive 
reflection and cognitive rehearsal in a mathematics classroom and we hear the voices of students 
using the tool as a thinking partner.  In the Inquiry-based learning environment in Khasawneh’s 
mathematics classroom, the author shares how she used Chat GPT to destigmatize help-seeking 
and extend her classroom to “just-in-time” support for all her students. Perhaps this is one of 
those valuable resources to which Dieter’s beginning teachers referred? 
 
Piciga and Cassano consider the role that technology plays in early childhood teaching and 
learning. Like Khasawneh, they argue that technology is a tool and should be used in ways that 
“enhance instruction rather than replace developmentally appropriate, language-rich, and socially 
connected learning experiences.”  With this in mind, they share the use of “guided drawing” as a 
scaffolded approach to enhance young children’s “word and world knowledge.” 
 
Finally, with all this talk about AI and its benefits and concerns, one question, remarks Perkins, 
seems to be missing.  “What environmental impacts result from using AI?” Perkins takes his 
readers through the reasoning about the magnitude of environmental consequences due to the 
availability and use of AI today and in the future. And, perhaps, queries Perkins, new 
developments will make the use of AI more efficient in its use of energy and environmental 
resources in the environment.  That said, warns Perkins, “(AI) users should never forget the 
negative environmental consequences.” 
 
So, how far have we come in technology since the mid 1980’s?  At that time technology was 
seen as a tool to enhance productivity.  Today, we think of AI as a thought partner whether in 
early, intermediate, secondary or collegiate education.  And, while technology in the 1980’s was 
concerned with access and opportunity, that worry continues today, but expands to ethical, legal, 
and societal questions about bias, privacy and employment.  Finally, not to be forgotten in 
today’s technology schema, is the environmental impact of AI---which was not even a sidebar in 
the mid-80’s! 
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Perspectives on AI Technology and Education 
Joseph L. Subbiondo 

 
Author Biography: 
Joseph L. Subbiondo is President Emeritus of the California Institute of Integral Studies, He is a 
member of the International Editorial Committee of the Beijing International Review of Education 
and a member of the Board of Trustees of Bastyr University, He has been Academic Vice President 
at the University of the Pacific, Dean of Arts and Sciences at Santa Clara University, and Dean of 
Liberal Arts at Saint Mary's College of California. Prior to his administrative positions, he taught 
English literature and composition at Villanova University; and English literature, composition, 
and general linguistics at Santa Clara University. He currently publishes and presents on the history 
of linguistics, higher education leadership, integral education, and language and consciousness. 
He received his undergraduate education at St. John’s University (NY) and graduate education at 
the University of Southern California and Temple University. He may be reached at 
jsubbiondo@gmail.com 
. 
Whether we as educators recognize the advantages of AI (Artificial Intelligence) programs or not, 
we need to realize that they are here to stay and they are making an unprecedented impact on 
teaching and learning, from primary to graduate education. Unfortunately, many of us were first 
introduced to AI as a tool for student cheating, but we must move beyond this ever-present 
misuse to explore AI’s extraordinary potential for transforming teaching and learning. We would 
do well  to fully embrace it in our teaching and research.  
 
Whether we take a historical perspective, we can recall how Europe’s Scientific Revolution of the 
17th and 18th centuries radically changed education. Consider the influence that time-honored 
collections of information from that period had on education. They amassed vast amounts of data, 
accelerated public access to them, and advanced the process and content of education. Let’s cite a 
few notable examples. In 1668, John Wilkins, a founding member and leader of the Royal Society, 
published An Essay Towards a Real Character and a Philosophical Language. Wilkins and his 
colleagues from the Royal Society assigned a symbol for every known entity to construct an 
artificial universal language.  
 
In 1735, Carl Linnaeus, a pioneer in taxonomy, published Systema Naturæ, in which he created a 
binomial system for naming all known plants and animals, where each species is designated by a 
genus and a specific name. We continue to use this system today. In 1755, Samuel Johnson 
published A Dictionary of the English Language, the most comprehensive dictionary of its time 
and the principal inspiration and guide for developing all future dictionaries. In 1768, a group of 
scholars published the Encyclopædia Britannica, a publication that continues to be updated and is 
now entirely available online.  
 

mailto:jsubbiondo@gmail.com
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These educational resources, along with many others that followed, continue to be regarded as 
extraordinary breakthroughs in acquiring and disseminating knowledge. They changed  curricula, 
teaching methods, and the overall quality of education. They revolutionized learning by teaching 
students to consult and utilize these resources while emphasizing the importance of ongoing 
updates and revisions to their content. Research became a crucial part of the curriculum, and these 
vast collections of information significantly transformed and advanced education. Using them 
became an expectation and was never considered cheating.  
 
Fast forward to today, we rely on data-gathering platforms like Google and Bing. For example, 
students can use Google Scholar to find published materials and relevant citations for them when 
writing research papers. Our computers automatically spell-check, flag grammatical errors, and 
suggest synonyms, all of which enhance our writing, save us time, and educate us. Those who 
work with virtual copies of rare texts can access free books through online platforms such as 
Forgotten Books and the Internet Archive. Most journal articles can be read online for a small fee 
or accessed through university or corporate subscriptions. We visit the websites of major 
newspapers and magazines to access articles at any time. We no longer need to be in libraries 
sifting through a limited collection of microfilms of old magazines and newspapers. These 
resources save us significant time that would otherwise have been spent traveling to libraries, 
waiting for loaned copies, and searching through card catalogs. Undoubtedly, these resources have 
increased access to information, boosted productivity, and radically transformed education by 
improving its substance and relevance. 
 
With the emergence of AI platforms like ChatGPT and DeepSeek, we now have access to a wealth 
of information on any subject, delivered in well written prose within seconds. For example, 
physicians have adopted AI programs to document patient conversations during visits. They can 
use a device the size of a mobile phone that records their discussions and clearly summarizes the 
content in writing. Instead of taking notes during the visit and writing them up afterward, 
physicians can immediately review the documents generated by their AI device, make any 
necessary edits, and enter them into their patients’ files. These AI programs have freed physicians 
to focus their limited time on interacting with their patients rather than taking notes during 
conversations. Once the conversation is recorded in the file, the patient has a chance to review the 
document and contact the physician if anything seems unclear or requires correction.  
 
As educators, we must work with AI programs to leverage the many ways they can enhance 
teaching and learning at all academic levels. Despite their current complications, imperfections, 
and inaccuracies, their potential remains limitless, making them powerful educational allies. Once 
we start using them, we quickly realize that their advanced design systems can provide well-
organized and documented written responses to our inquiries. We can expand the scope and  
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effectiveness of education by teaching our students how to use AI platforms, just as we have done 
with encyclopedias, dictionaries, thesauruses, and computers.  
 
Stanford University’s HAI (Human-Centered Artificial Intelligence) sponsors the annual AI + 
Education Summit, and the topic for the conference held on February 25, 2025, was “AI’s Impact 
on Education – A Visionary Conversation Advancing Human Learning with AI Technology 
Themes” (https://hai.stanford.edu/events/human-centered-ai-for-a-thriving-learning-ecosystem). 
The panel discussants acknowledged that we are in the early stages of AI and that educators must 
keep pace with this movement to guide and leverage it to transform education. They agreed that 
technology personnel should collaborate with faculty across all disciplines as they apply AI to 
reshape education. They noted that AI could help educators rethink their roles by focusing less on 
teaching skills and more on collaboration, critical thinking, and cultural development.  
 
The panelists argued that faculty need to move beyond an excessive focus on student cheating and 
instead prioritize useful applications. For example, they pointed out that in writing classes, most 
teaching is dedicated to generating papers, with little time spent on editing to reflect the attitudes 
and values of student writers. When teachers and students explore the organizational frameworks 
and suggested enhancements for their papers provided by AI platforms, they gain a better 
understanding of how to structure their work compared to merely reading general organizational 
concepts from textbooks that may not meet their specific needs. The program does not write the 
papers -- it greatly assists students in developing their organizational skills. While AI programs 
are an extraordinary boon to education, the Summit participants pointed out that faculty should 
realize that AI could lead to decreased social engagement and increased loneliness among students, 
potentially depressing them. They also wisely noted that unless AI education is widely used 
throughout education and at all levels, it could widen the equity gap rather than closing it.  
 
We are privileged to serve as educators during this remarkable transition in our roles. We need to 
take full advantage of this precious opportunity and system wide responsibility to fully participate 
and contribute to this ongoing evolution of education that our predecessors began in the 17th 
century.    
   
 
 

 
  



Voices for Educational Equity 21 (1) 
June 2025 
 

10 

Innovating Content Area Instruction in Early Childhood: The Role of Technology during 
Guided Drawing for Multilingual Learners 
Kathleen A. Paciga and Christina M. Cassano 

 
Author Biographies: 
Kathleen A. Paciga is a Professor Emerita of Columbia College Chicago’s former BA program 
in Early Childhood Education and former MAT program in Elementary Education. She is currently 
employed as an EL Teacher in La Grange, IL SD 102. Her research focuses on early childhood 
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contexts for teaching and learning. She may be reached at kpaciga@colum.edu.  
 
Christina Marie Cassano is a Professor of Childhood Education & Care at Salem State 
University. Her work focuses on supporting the literacy and language acquisition of young 
children, particularly multilingual learners. She is a licensed early childhood teacher and literacy 
specialist with 13 years of classroom experience as well as over two decades of experience working 
with children and families in community-based programs. She may be reached at 
ccassano@salemstate.edu. 
 
Abstract  
This article uses the Technological Pedagogical Content Knowledge (TPACK) framework to 
examine guided drawing—a responsive, language-rich instructional practice—as a model for 
content-rich instruction in early childhood settings (Authors, 2023, 2024). Drawing on a blend of 
science inquiry, multilingual language development, and multimedia integration, this piece 
explores how early childhood teachers can intentionally plan for deep conceptual learning using a 
variety of tools to engage young learners. Through case studies from Head Start classrooms, we 
illustrate how guided drawing becomes a site of science learning, expressive language 
development, and translanguaging. We contend that guided drawing represents an innovation in 
educational technology not because of a reliance on devices alone, but because of the intentional 
orchestration of digital and pedagogical tools to expand children’s word and world knowledge. 
 
Keywords: preschool, multilingual learners, guided drawing, content vocabulary, technology 
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In early childhood contexts, each new wave of educational technology brings both excitement and 
concern. On one hand, digital tools offer engaging, interactive ways to support learning, expand 
access to content, and personalize instruction. On the other hand, there is valid concern that 
technology may displace essential hands-on experiences and social interactions that are 
foundational to young children’s development. When not thoughtfully integrated, technology can 
limit opportunities for talk, play, and relationship-building (Paciga & Donohue, 2017; Flewitt, et 
el., 2024; Sticca et al. 2025). For early learners, the challenge is to use technology to enhance—
rather than replace—developmentally appropriate, language-rich, and socially connected learning 
experiences. For early childhood educators, technology can magnify existing tensions: 
Specifically, how can teachers maintain developmentally appropriate practice while meaningfully 
incorporating technology? Moreover, how can we ensure that educational tools promote—not 
replace—deep thinking, social interaction, and knowledge-building? How can technologies 
support sound pedagogies for multilingual learners, particularly in the academic content areas? 

 
These questions are urgent in the face of both learning recovery efforts and rapid advances in 
artificial intelligence (AI). But they are not new. In early childhood, "technology" does not begin 
and end with screens. Instead, innovation lies in how we integrate multimedia, tools, and 
pedagogical practices to cultivate children's content knowledge, language development and 
opportunities for self expression. This article presents an innovative use of technology in education 
by presenting some of the ways guided drawing might be supported by multimedia through the 
lens of the Technological Pedagogical Content Knowledge (TPACK) framework.  
 
Guided Drawing: An Innovative Pedagogical Practice 
Guided drawing is a language-rich, scaffolded instructional approach that integrates science 
learning with language development through children’s drawings. It offers a developmentally 
appropriate and pedagogically powerful way to build both content knowledge and communication 
skills. Rooted in the belief that children are natural scientists—curious observers and active 
participants in their environment—guided drawing addresses the frequent lack of robust science 
experiences in early childhood classrooms (National Academies of Sciences, Engineering, and 
Medicine [NASEM], 2022). This structured yet responsive teaching practice connects directly to 
hands-on, content-rich experiences—such as observing sprouted bulbs or examining insect 
replicas—by supporting children in visually representing what they’ve learned. Teachers model 
and scaffold drawings while using and reinforcing target vocabulary, helping children make 
meaning through language and representation. Through verbal explanation, gestures, and open-
ended questioning, teachers guide children's talk, clarify misunderstandings, and extend content-
specific learning. In this way, drawing becomes both an expressive tool and a means of formative 
assessment, allowing teachers to observe how children are internalizing and using new vocabulary 
and concepts. 
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The examples of guided drawing utilized in the subsequent sections highlight cases excerpted from 
explorations and instruction around insects across multiple weeks of exploration. The learning 
took place in preschool Head Start classrooms serving multilingual learners. The work published 
by Cassano and Paciga (2023, 2024a, 2024b) offers more background about the intervention, the 
observed effects of the intervention, and additional units of study. Two children, Marco and Rafael, 
ages 3 and 5 respectively are featured. Their teacher, Ms. Lupe, skillfully supports their acquisition 
of new content-focused vocabulary and concepts through her pedagogical practices. Technology 
is used to support and extend learning throughout the unit of study. 

With Ms. Lupe’s guidance, Rafael has drawn the three body parts of a bumblebee-
-head, thorax, and abdomen. He starts to draw the leg, but pauses to examine two insect 
models on the table, a plastic caterpillar and a plastic bumblebee. He asks, “Him have 
piernas?” He points to the bottom of the caterpillar. Ms. Lupe points to the legs on each 
insect, “Yes, the caterpillar and the bumblebee both have legs. See? Here and here.” 
Rafael draws some lines off of the body of his bumblebee. He counts to six in English. He 
then picks up the caterpillar, “Esto no tiene wings?” Ms. Lupe confirms his understanding, 
“Nope, the caterpillar doesn’t have the wings. They cannot fly.” He drops the caterpillar 
and grabs the beetle, “Esto tiene wings?” Ms. Lupe nods yes, expanding, “He does have 
wings--under there (points to the thorax). This is a horned beetle. See the horn there.” 
Rafael returns to his bumblebee drawing to add legs. As he draws, he says, “Another one, 
another one, another one and another one….” Ms. Lupe laughs, “Wow! That’s a lot of legs 
for a bumblebee. Usually they only have six. Will you draw some wings so your bumblebee 
can fly like this horned beetle?” “Sí,” Rafael says. Then Rafael turns to his friend, draws 
a bit more, points, and states, “Mira, Marco, dibujé esta bumblebee… y mira como las 
wings.” 

Ms. Lupe begins singing the song that Suno, an AI song composer (2024), 
composed to facilitate learning the vocabulary:  

[Verse] 
An insect’s got a head so small 
It sees the world and hears it all 
With two antennae standing tall 
Its head’s the leader 
Makes the call 
[Chorus] 
Head thorax abdomen that’s the plan 
Six legs to crawl across the land 
Some with wings to take the sky 
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That’s an insect flying by 
[Verse 2] 
The thorax holds the legs just right 
It moves them day and through the night 
If wings are there it takes to flight 
The thorax keeps it feeling light 
[Repeat Chorus] 
[Verse 3] 
The abdomen it’s last in line 
It keeps the food the insect finds 
It holds important things inside 
The abdomen’s the place to bide 
[Repeat Chorus] 

As Ms. Lupe sings, both Marco and Rafael join in for the chorus, pointing to the realilia 
on the table. After the song ends, Marco points to the screen on the laptop computer near 
the guided drawing table. The computer is streaming the webcam feed from the local 
apiary. Marco says, “The bees, they going down in the box to make it--the syrup, Rafa.” 
Ms. Lupe expands his language, “Those bees are this webcam are going down into the 
beehive. Do you see how some of them have bits of yellow on their legs? That is pollen they 
use to help all the bees grow. The bees eat the pollen.”  

 
Framing Innovation with the TPACK Model  
The TPACK framework (Mishra & Koehler, 2006) emphasizes the complex interplay between 
Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK) 
required for effective teaching with technology. Rather than viewing technology as an add-on, 
TPACK posits that innovation emerges from teachers’ ability to integrate tools with sound 
pedagogical practices and rich content. In this model: Content Knowledge (CK) includes the 
science concepts and vocabulary young children are expected to learn, such as insect anatomy or 
plant life cycles; Pedagogical Knowledge (PK) involves child-centered strategies like guided 
drawing, learning conversations, and direct experience; and Technological Knowledge (TK) 
encompasses tools like informational videos, virtual guest speakers, and live animal cams that 
enhance children’s access to content. Effective practice exists at the intersection of these 
domains—where technology is used not to replace human interaction but to support deeper 
learning. 
 
Integrating Content Knowledge (CK): Science in Early Childhood  
In guided drawing, content is not an afterthought. It is the anchor. Studies have historically 
demonstrated the strong and positive impact of content-rich curriculum on children’s vocabulary  
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development (e.g., Cabell, et al., 2025; Newman, et al., 2016; Newman et al., 2011) Teachers select 
focal science topics—metamorphosis, pollination, or classification—and design instruction that 
explicitly builds conceptual knowledge. Children learn technical vocabulary (e.g., chrysalis, 
thorax, sprout) in context, supported by semantically related word clusters that build networked 
understanding (Bravo & Cervetti, 2008; Cervetti et al., 2015). 
 
Guided drawing is especially powerful for multilingual learners. Children like Rafael or Marco 
may not have full access to academic English but can demonstrate conceptual understanding 
through visuals, gestures, and partial phrases. Teachers intentionally layer instruction, supporting 
learning with comprehensible input (Krashen, 1981, 1982) so children hear and use words like 
bulb, stem, antennae, and observe across multiple modalities: books, videos, experiments, songs, 
and drawing conversations. By emphasizing conceptual precision over linguistic perfection, 
guided drawing centers content and provides opportunities for multilingual students to engage as 
knowledge builders from the outset. 
 
Pedagogical Knowledge (PK): Responsive, Multimodal Instruction 
 Pedagogically, guided drawing embodies the best of early childhood practice. It is: 
 

• Intentional: Teachers plan vocabulary targets and concepts for each interaction. 
• Responsive: Teachers extend and recast children’s comments, addressing 

misunderstandings in the moment. 
• Explanatory: Teachers provide running commentary, causal explanations, and link visuals 

to vocabulary. 
• Repetitive: Children hear key terms across contexts and revisit them over time. 

 
Importantly, guided drawing supports translanguaging—children strategically draw upon English 
and their home languages (García & Wei, 2014). In the example above, note how Rafael described 
his drawing using both Spanish and English: “Mira, dibujé esta bumblebee… y mira como las 
wings.” His teacher accepted and built on this code-mixed expression, affirming both linguistic 
identities while assuring conceptual clarity.  
 
Guided drawing also allows for social sharing, supporting peer interaction and meta-language 
about science learning. In the vignette, Marco directed his observation about the bees’ activity to 
his classmate, Rafael, “The bees, they going down in the box to make it--the syrup, Rafa.” Other 
opportunities emerge from sharing drawings. When teachers post drawings in the class Google 
slides view only archive made available on the laptop nearby the guided drawing table, children 
revisit and narrate them with peers, reinforcing vocabulary and pride in their work.  

 
Family engagement also supports additional opportunities for practicing new content vocabulary.  
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For example, Ms. Lupe shared Rafael’s drawing of the bumblebee in a family newsletter sent home 
digitally. She created the newsletter using a newsletter template in Google Docs. The caption on 
Rafael’s drawing was provided for families in both English and Spanish, “One of the children in 
Ms. Lupe’s class learned about parts of an insect body during a recent science exploration. Can 
you and your child find the head, thorax, and abdomen on his bumblebee?” 
 
 
Technological Knowledge (TK): Multimedia as a Tool, Not a Crutch  
Technology is not the centerpiece of guided drawing—but it is a strategically used tool that 
supports content acquisition and engagement. In an era where AI and educational technology are 
prevalent, guided drawing stands as a testament to the power of intentional, human-centered 
pedagogy. As emphasized by Rogow (2025), the current landscape of generative AI presents 
significant challenges, including developmental appropriateness, accuracy, bias, and 
environmental concerns, particularly in early childhood contexts. These issues underscore the 
importance of prioritizing developmentally appropriate, equitable, and sustainable practices in 
ECE. Because of this, AI is only utilized by teachers for brainstorming and planning purposes. A 
prompt such as “identify a list of semantically related words for insect body parts” or “translate 
the list of semantically related words into Spanish and Ukrainian” are examples of powerful uses 
of AI to support teachers’ developing content and pedagogical knowledge. Box 1 shows an 
example of the kind of ideas ChatGPT put out for the semantically related prompt. Boxes 2 and 3 
are examples of the results of a translation prompt entered into DeepL (a translation website).  

Guided drawing exemplifies such practices by integrating content-rich instruction, multilingual 
language development, and child-centered pedagogy without relying on AI. It serves as a reminder 
that technology should enhance—not replace—the authentic interactions that foster curiosity, 
creativity, and joy in learning. 
 
By focusing on intentional design, responsive support, and a belief in every child's capacity to 
learn and express themselves, guided drawing upholds the values that truly define innovation in 
education. Teachers use technology to: 

• Embed multimedia: Videos of a butterfly during metamorphosis, virtual museum 
exhibits, songs about insect body parts. 

• Co-view live phenomena: Butterfly or apiary cams, time-lapse videos of insect and 
plant growth. 

• Host virtual experts: Zoom calls with lepidopterists or horticulturists. 
• Access and analyze information: Use search engines or digital reference tools to 

explore children's questions. 
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These digital experiences are never standalone. They precede and follow hands-on exploration and 
guided drawing, enabling children to connect digital texts with lived experience and deepen their 
understanding through creation. In the TPACK framework, this approach exemplifies the 
thoughtful intersection of technology, pedagogy, and content. Teachers do not adopt new tools for 
novelty’s sake but to enrich the learning environment and expand children's access to knowledge. 
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Box 1 
AI-generated List of Semantically Related Content Vocabulary: Insects 
 

🐛 Main Body Parts (Introduce as "Three Main Parts") 

● Head – “This is where the eyes and mouth are.” 
● Thorax – “This is the middle part where the legs and wings are.” 
● Abdomen – “The back part that helps the insect move and breathe.” 

1.  
👀 Parts of the Head 

● Eyes – “Insects have big eyes! Some can see in many directions.” 
● Antennae – “These help insects smell and feel things.” 
● Mouth – “They use it to eat or drink.” 

🦶 Legs 

● Legs – “Most insects have 6 legs. Count them!” 
● (You can add: Feet – “They use their feet to walk and climb.”) 

� Wings 

● Wings – “Many insects have wings to fly. Some have two, some have four!” 

🧩 How to Teach It (Activity Ideas): 

● 🖍 Coloring pages with labeled body parts. 
● 🧩 Felt board or flannel stories with insect parts to assemble. 
● 🎶 Songs & rhymes like: 

 “Head, thorax, abdomen, 
 Legs and wings and eyes again!” 

● 🐞 Craft activity: Make your own insect from paper shapes—label the head, thorax, 
abdomen, etc. 

● 📚 Storytime tie-ins with books like The Very Hungry Caterpillar or Bugs! Bugs! Bugs! 
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Box 2 
AI-generated Translations of Semantically Related Content Vocabulary: Spanish 
 

🐛 Partes principales del cuerpo (Presentar como “Tres partes principales”) 

• Cabeza - "Aquí es donde están los ojos y la boca". 
• Tórax - "Es la parte central donde están las patas y las alas". 
• Abdomen - "La parte trasera que ayuda al insecto a moverse y respirar". 

 
👀 Partes de la Cabeza 

• Ojos - "¡Los insectos tienen ojos grandes! Algunos pueden ver en muchas direcciones". 
• Antenas - "Ayudan a los insectos a oler y sentir cosas". 
• Boca - "La usan para comer o beber". 

 
🦶 Patas 

• Patas - "La mayoría de los insectos tienen 6 patas. Cuéntalas!" 
• (Puedes añadir: Patas - "Usan las patas para andar y trepar"). 

 
 � Alas 

• Alas - "Muchos insectos tienen alas para volar. Algunos tienen dos, ¡otros tienen cuatro!" 
 

🧩 Cómo enseñarlo (Ideas de actividades): 

• 🖍 Páginas para colorear con las partes del cuerpo etiquetadas. 
• 🧩 Cuentos de fieltro o franela con partes de insectos para armar. 
•  🎶 Canciones y rimas como: 

"Cabeza, tórax, abdomen,   
¡Piernas, alas y ojos otra vez!". 

• 🐞 Actividad de manualidades: Haz tu propio insecto con formas de papel-etiqueta la 
cabeza, el tórax, el abdomen, etc. 

• 📚 Vínculos con la historia con libros como *La oruga muy hambrienta* o *¡Bichos! 
¡Bichos! ¡Bichos! 
 

Traducción realizada con la versión gratuita del traductor DeepL.com 
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Box 3 
AI-generated Translations of Semantically Related Content Vocabulary: Ukrainian 
 

Головні частини тіла (представити як "Три головні частини") 

• Голова - "Тут знаходяться очі та рот". 
• Грудна клітка - "Це середня частина, де знаходяться ноги і крила". 
• Черевце - "Задня частина, яка допомагає комасі рухатися і дихати". 

 
Частини голови 

• Очі - "У комах великі очі! Деякі можуть бачити в багатьох напрямках". 
• Вусики - "Вони допомагають комахам відчувати запах і відчувати речі." 
• Рот - "Ним вони їдять і п'ють." 

 
 Ноги. 

• "Більшість комах мають 6 ніг. Порахуй їх!" 
• (Можна додати: Ноги - "Вони використовують ноги, щоб ходити і лазити".) 

 
Крила. 
3.  

• Крила - "Багато комах мають крила, щоб літати. Деякі мають два, деякі - чотири!" 
 

 🧩 Як цього навчити (ідеї для занять): 

● 🖍 Розмальовки з позначеними частинами тіла. 
● Історії з фетру або фланелі з частинами комах, які потрібно зібрати. 
● 🎶 Пісеньки та віршики, наприклад: 

  > "Голова, груди, черевце,   
  > Ноги, крила і знову очі!" 

● 🐞 Реміснича діяльність: Зробіть власну комаху з паперових фігур - позначте 
голову, груди, черевце тощо. 

● Історії, пов'язані з такими книжками, як "Дуже голодна гусінь" або "Жуки! 
Жуки! Жуки! 

 
Translated with DeepL.com (free version) 
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Addressing Equity Through TPACK  
In classrooms where children may lack access to home internet or STEM enrichment, guided 
drawing paired with multimedia provides high-quality, multimodal exposure to disciplinary 
content. Moreover, it treats children’s home languages as assets, rather than deficits, in meaning-
making. Guided drawing doesn't require high-end devices—only thoughtful planning and access 
to drawing materials and scientifically accurate models. A tablet connected to YouTube, a 
document camera, or a live butterfly cam can support vocabulary development when paired with 
direct learning and intentional conversation. Low-tech materials (e.g., paper, stencils, magnifying 
lenses) become powerful when embedded in a pedagogical system that centers knowledge and 
child agency. 
 
Implications for Educator Preparation and Practice  
The integration of guided drawing, multimedia, and content-rich instruction in early childhood 
classrooms aligns closely with two statements from the National Association for the Education of 
Young Children (NAEYC), Developmentally Appropriate Practice (2020) and Advancing Equity 
(2019). These frameworks emphasize that educational technology should be used intentionally and 
interactively—never to replace but to enhance rich, hands-on learning experiences. The guided 
drawing approach exemplifies this vision, offering young children, including multilingual learners, 
meaningful opportunities to build content knowledge and express complex ideas in 
developmentally appropriate ways. By combining visual, verbal, and experiential modalities, 
guided drawing supports the co-construction of language and knowledge in culturally and 
linguistically responsive ways. Moreover, the use of multimedia tools such as video clips, expert 
Zoom visits, and informational texts supports NAEYC’s call for equitable access to engaging, 
high-quality content. In this way, the strategies described in this article reflect the principles of 
effective and inclusive early childhood practice that honors children's diverse abilities, 
backgrounds, and ways of learning. 
 
In light of the concerns about technology use in early childhood and the urgent need to prepare 
teachers for thoughtful, equitable integration of technology, the guided drawing approach offers 
the following insights: 

• Teachers must learn to plan intentionally across TPACK domains, not just learn how 
to operate devices. 

• Digital literacy instruction must include modeling how to use technology to explore 
real-world questions. 

• Early childhood educators need examples of how to balance developmentally 
appropriate practice with rich content and tech integration. 

Guided drawing offers a replicable, scalable model for classrooms and preparation programs alike. 
Its power lies in its simplicity—and its deep alignment with what children need to learn and thrive. 
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Conclusioni 
In a moment where AI and educational technology dominate public discourse (e.g., Rogow, 2025), 
guided drawing offers a powerful, human-centered model of innovation. The guided drawing 
approach integrates content-rich instruction, multilingual language development, and child-
centered pedagogy with accessible multimedia tools. Most importantly, it reminds us that 
technology is not the end, but a means to knowledge, to interaction, curiosity, and joy in learning. 
By viewing guided drawing through the TPACK framework, we see what innovation in education 
truly means: designing with intention, supporting with care, and believing in every child’s capacity 
to learn, create, and express themselves.  
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Introduction 
When I was in 8th grade, I wrote what I thought at the time was a groundbreaking persuasive essay. 
As an elementary student, I was convinced that the internet was not going to last because ultimately 
people preferred to read physical books and interact with each other in-person. I poured my heart 
and soul into the piece trying to convince my teachers and classmates that I was right. While my 
essay ultimately earned a high score for its use of persuasion, I couldn’t have been more wrong.   
 
Perhaps it is ironic that I write this piece about a new technology that is having, and will continue 
to have, a tremendous impact on our field. This technology, I am sure, is not going anywhere. I 
remember the first time I heard of ChatGPT and ultimately was introduced to Generative AI. After 
finishing a class session, a math education major casually offered, “Hey Dieter, have you heard of 
ChatGPT?” I casually replied that I hadn’t as it wasn’t even on my radar. The student offered “You 
should check it out, I think it is going to be a big thing.” Later that evening I looked at it and 
realized he wasn’t wrong.  
 
It is against a backdrop of new technology and without guidance and training that first-year 
teachers, including those I have taught as a teacher-educator, find themselves entering the field. 
Their perspectives offer unique insights into early encounters with Generative AI. The primary 
aim of this piece is to give voice to and capture the perspectives of first year educators as they 
navigate their teaching experiences in light of the rise of Generative AI.  
 
Generative AI Research: Where Are We Now?  
It isn’t hard to look around and get the sense that Generative AI is seemingly being adopted 
everywhere in every industry across the world. Particularly in education, the research reveals a 
different story, one that involves early adoption and exploration without guidance and professional 
development. This is perhaps not surprising as Generative AI is a new technology that all 
educational stakeholders are learning to navigate in their personal and professional lives. What 
will be important in the future is that efforts toward this end are aligned with educational goals and 
that meaningful training is provided for all stakeholders and educational decision makers.  
 
 

mailto:mdieter@trnty.edu
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At present, Illinois is one of more than 20 states that is yet to produce official guidance for schools 
regarding how to navigate the use of Generative AI in schools. A lack of official guidance or policy 
surrounding Generative AI is not unique at the state or school level. A UNESCO survey of more 
than 450 K-12 schools and universities around the world found that only 7% had provided official 
guidance around Generative AI (UNESCO, 2023).  
 
In a survey on behalf of the Illinois Principal Association, Fatheree (2024), uncovered multiple 
interesting findings about the views of school leaders on Generative AI. Only 24% of school 
leaders felt their teachers were confident in using Generative AI in the classroom setting. In 
addition, more than 79% expressed concerns about their ability to teach students to use Generative 
AI appropriately. Perhaps related to their lack of confidence about teaching Generative AI, only 
6.8% of school leaders surveyed noted that their school was using Generative AI and had a policy 
or official strategy in place—a finding similar to the UNESCO global survey.  
 
An area of commonality between school leaders and teachers exists in student ethical use of 
Generative AI and academic integrity. Only 3.7% of school leaders respondents expressed 
confidence that their students were using Generative AI ethically (Fatheree, 2024). In a study of 
teacher perspectives on Generative AI, more than 62% of those surveyed felt that Generative AI 
made them less trustful of student ownership of work (Laird et al, 2023). A lack of trust over 
student authorship has the potential to negatively impact classroom relationships and reflects the 
need for both policy and professional development surrounding Generative AI.  
 
A recent survey from Teach Plus and the Illinois Digital Educators Alliance found that 46% of 
respondents had not yet participated in professional learning related to Generative AI in an 
educational setting, and 48% of educators indicated that their districts offer no Generative AI 
training or professional development that they were aware of. 84% of these respondents reported 
having more than 10 years of teaching experience (Teach Plus and Illinois Digital Educators 
Alliance, 2024). These are among the educators who need and will benefit most from professional 
development related to Generative AI, as they are the furthest removed from their own teacher 
preparation and least likely to have received such guidance.  
 
In addition to teachers noting they are not receiving guidance and professional development; 
parents are another educational stakeholder who are still navigating the new Generative AI reality. 
A summer 2024 survey of 1800 households conducted by Arizona State University found over 
70% of parents reported their children’s teachers or schools had not provided any information 
about Generative AI policies, and only 14% of parents said that they had discussed appropriate 
Generative AI use with their children (Polikoff et al., 2025). This information is corroborated in 
another study by Madden et al (2024), who in a survey of more than 1,000 parents with children  



Voices for Educational Equity 21 (1) 
June 2025 
 

26 

Dieter 3 
 
aged 13-18 found that 84% of parents noted that their child’s school had not communicated any 
information regarding Generative AI. These results suggest that there is more that can be done to 
better educate parents surrounding the expectations and opportunities related to Generative AI and 
how they can best support their students.  
 
With or without official policy or professional development, students are experimenting with and 
utilizing AI both inside and outside of the classroom. In a survey of more than 1,000 6-12th grade 
students in the United States from the National Center for Democracy and Technology, 23% of 
students reported they use Generative AI for academic purposes, with 19% noting using it for 
support in writing. In addition to using Generative AI for academic support, 29% of students 
reported utilizing it for issues related to mental health (Laird et al., 2023). The multitude of ways 
in which Generative AI is being used in school and in the home necessitate further research and 
communication among educational stakeholders to best meet the needs of students.  
 
Given the rapid emergence of Generative AI, it should not be surprising that it is taking time to 
create and implement the supports that administrators, teachers, students and parents need in this 
moment, and it is a moment we have been in previously. At the turn of the present                                                                                                                                           
century, Marc Prensky (2021) coined the terms digital native and digital immigrant to explain the 
fundamental shifts regarding the rapid advancement of the internet. Digital natives were 
individuals who found themselves raised in the digital moment with rapid access to technology, 
were comfortable interacting with varied technologies, and expected to learn this way. A digital 
immigrant refers to someone who had not grown up with the above opportunities and dispositions 
and had to adopt to new ways of learning and working. This generational divide that emerged 
previously surrounding the internet, is a useful way to think about the coming divide surrounding 
Generative AI.  
 
Many of us, who found ourselves entering the teaching profession as digital natives, are now 
finding ourselves as Generative AI immigrants. This is true of teachers who have been teaching 
for more than 10 years, as well as those who are just entering the field. As those just entering the 
field are likely to spend more of their careers encountering Generative AI in their work, it is 
important to consider their experiences with Generative AI. 
 
The series of vignetters below are the responses of first-year educators who reflected on the 
following topics: 
 

• Professional Development Needs of Educators 
• Professional use of Generative AI  
• Generative AI concerns around academic integrity and equity  
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• Long term impacts of Generative AI in education 
• Favorite Generative AI tools and resource recommendations   

 
 
Zain Fakhoury 
Zain is currently a first-grade teacher at Sorrick school in Palos Heights, Illinois. She is in her first-
year teaching. In addition to teaching, she also is involved in a curriculum committee for first grade 
English language arts (ELA) and an after-school ELA program for newcomers. Zain can be 
reached at zainfakhoury30@gmail.com. 
 
As a first grade teacher, generative AI is not yet evident in my classroom; however, I perceive that 
it will have a larger impact in the coming years. I think AI tools will create personalized programs 
that will be data driven. This data-driven instruction will allow students to grow in specific areas 
of learning while differentiating education for each student’s needs. This will increase student 
engagement and will allow for significant student growth because of individualized instruction. 
However, I do think AI will negatively impact students’ social and emotional behavior. Students 
will struggle to collaborate, listen, and focus because AI will prioritize student engagement without 
relationship building.  
 
I have had one professional development in which the facilitator gave us two Generative AI tools 
that we can use with English Language Learners (ELLs). First and foremost, we need professional 
developments on how we can maintain academic integrity and equity in the classroom, while 
integrating AI into our curriculum. This is important because AI is a fairly new tool that has a 
major impact on education, both positive and negative. We, as teachers, are ill-equipped and 
uneducated on how to teach our classrooms how to use Generative AI. Another professional 
development we need is how to integrate data into our instruction and our data analysis. We 
need specialists to introduce us to resources that can maximize instructional time and minimize 
prep time. I also think that AI data analysis is beneficial because it can help us offer personalized 
instruction to each student based on the AI analysis. If we are not given information on how to 
include AI into our classrooms, academic integrity and equity will become a challenge at all 
schools.  
 
I have used Adobe Firefly AI which has been a very useful tool. It can create any image you want 
using AI. For example, I wanted to add a visual to the spelling test that included a grandma petting 
a mule. It generated specifically what I wanted my image to look like, including whether I wanted 
it to be realistic or animated. Visuals in all classrooms are important, but they are especially 
important when it comes to the ELL population. Sometimes I need specific pictures and this tool 
has made it much easier for me to find specific images. This has had a positive impact on my  
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students as the presence of visuals has allowed for an increase in vocabulary. I use MagicSchool.Ai 
to help me with lesson ideas, differentiated worksheets, and rubrics. One negative thing I have 
noticed is sometimes it is not aligned with Common Core State Standards and WIDA  standards 
even when I request it to. A positive has been I have more time for data, grading, and other tasks 
during my plan because Generative AI is saving me prep time. 
 
Since I teach first grade, I do not struggle with students having access to Generative AI, so it is not 
something that I am currently concerned about. However, if I was teaching an older grade level, 
academic integrity would be a big concern. I think that the presence of AI will push teachers to 
create unique and creative assessments that will require critical thinking skills to be applied rather 
than a typical writing assignment. This will ensure that students are doing the work independently 
and without the use of AI. If we teach students how to use AI responsibly and with integrity, it 
could be used for educational purposes. To prevent the lack of academic integrity, students should 
be required to complete on-demand, written work in the classroom, including written work at 
times.  
 
In the long term, I see Generative AI reducing prep time for teachers, aiding and personalizing 
education, and analyzing data. Some Generative AI tools are creating resources and materials for 
teachers to use in the classroom. As we are currently seeing, newer generative AI platforms are 
able to create worksheets, presentation slides, and visuals to aid learning. This will save teachers 
time, but also differentiation will be easier as the same worksheet could be created for different 
learning levels while aligning to standards. Personalizing education is something I have read about 
one school implementing at the current moment. Teachers are the facilitators while AI software is 
personalized to each student’s learning needs. I do not think that that is the future of education, but 
I believe that AI will be used to personalize learning on certain softwares to be used outside of 
school and at times during the school day. This could be beneficial, as long as AI is not considered 
a “co-teacher,” which could be dangerous academically, socially, and emotionally.  
 
The first AI tool that I recommend is ChatGPT. I use it mainly for ideas on how to teach certain 
lessons. For example, my students were struggling with -ed and -ing endings, so I searched up 
creative ideas for that lesson for ELL populations. ChatGPT gave me the idea of making a song, 
which led me to the second AI tool I use: SUNO.com. This tool creates songs on any topic using 
AI; it has been a great way to keep my students engaged. Dobble/Spot It! is an AI tool that I use 
to create games for my first graders to practice speaking and vocabulary words, while keeping 
them engaged. Adobe Firefly is an AI tool that can produce audio and video images and vectors. 
This is especially useful for ELL populations since research has proven that visuals are an 
important part of language development. The last AI tool I want to highlight is Magicschool.AI. It  
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has resources such as email responder, rubric generator, writing feedback, worksheet generators, 
presentation creator, and so much more. This resource has helped me significantly save prep time. 
 
McKenzie Murphey 
McKenzie Murphey is currently a teacher at George O Barr Elementary School in Silvis, Illinois. 
McKenzie is in her first-year teaching. She is a 4th and 5th-grade special education teacher, co-
teaching and assisting in the general education classroom. In addition to teaching, McKenzie also 
volunteers at all family night events and school fundraising events, and works sporting events for 
her district. McKenzie can be reached at mckenzie.murphey@silvis34.com.   
 
Generative AI is a great tool for teachers to use. In the classroom with learning and engagement, I 
think it can be helpful. For example, teachers can search for engaging ways to teach a certain topic 
or engaging ways to compare and contrast different topics. There are many different ways to use 
AI positively, and teachers can get some great ideas from it if their co-workers are not available or 
do not have ideas. In elementary school, AI has been helpful for some research projects. The 
students search for a question about a person for a biography and the Google AI gives them all the 
information, and they do not even have to click a link. This is helpful to get quick information, but 
it is not as helpful when they are learning about reliable sources. I think that in the upper grades, 
AI is negatively impacting student learning and engagement because they can search for the 
answers without doing their own thinking, and this hinders them from using their own research 
and understanding.   
 
The biggest professional development needs for educators to effectively integrate AI into their 
teaching practices is being made aware of the things it can do. For example, there are different 
websites that are made for teachers that can do some really great things. It can give teachers lesson 
plan ideas and develop parent-teacher conference talking points. These are amazing tools that not 
everyone is aware of; I think with an introduction to them, they would be extremely useful to other 
educators. Another thing that might be helpful would be to teach keywords or phrases that AI looks 
for. I know that I have typed a lot into the “chat” and maybe it did not need as much information. 
These are small things but might be helpful to cut down on the usage time. I think the biggest one 
here is how to use the AI information given and spin it into your own ideas to differentiate and 
accommodate the needs of your class. The AI gives great ideas, but it’s never going to be exactly 
what your students need.  
 
I have personally utilized AI in my teaching in a lot of ways. I have been able to change the grade 
level of a text that the class is reading. My students are at a significantly lower reading level than 
the general education students, and they needed this text to be scaffolded for them because they 
would not have any idea what was going on if I did not change it. We still got the assignment done,  
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the students understood the text, and they were still exposed to grade-level vocabulary. It was a 
win! Another way I have been able to use AI has been to come up with problems related to the 
Illinois Assessment of Readiness (IAR) test. We have been using the practice tests on Pearson, but 
I wanted some new ideas, so I went into the AI software and asked for some problems that students 
may see on the IAR. These problems may not be directly related to the test, but they are still great 
practice problems for my students. I was able to change them for my students. It’s great using it 
as a tool, but then going in and refining and changing what the AI provides enables me to adapt it 
to my students’ needs.  
 
A negative that I have seen with the AI is that when I asked it for a 4th-grade reading passage with 
multiple choice questions to check for understanding, it did all of that, but all of the correct answers 
were “B.” This doesn’t seem like a big problem, but it’s something that might have students 
second-guessing themselves, and that the teacher might need to pay more attention to. Another 
example where it may be a negative is when I was copying and pasting the answers to the math 
problems, it could not give me the exact answer. If the problem had a fraction in it, it would have 
weird symbols like “}” and the answers were not cohesive with the questions. The teacher would 
have to go in and double-check answers or just write a new answer key. I have also been able to 
ask AI for professional ways to say certain things about a student. During conferences, I’ve talked 
to parents about their children struggling or not staying in their seats, so it was helpful finding 
professional ways to say “Your kid won’t sit down” and it’s helped with my vocabulary as well. I 
haven’t used AI as much, but the times that I have used it, it has been helpful, and my students 
have been able to succeed in the classroom because of it.  
 
To use AI with academic integrity and equity, you have to know your students. Then, you have to 
be able to change the AI to be able to fit your classroom, in whatever that may look like. In my 
classroom, I don’t use it often, but I have been able to check the general education teacher’s work 
to see if what I have come up with is similar. I have been able to use the AI to differentiate 
instruction for my students and that has been really helpful to me. It’s nice to be able to copy and 
paste it right in the website, and it helps both me and my students. I just make sure that I read 
through everything that the AI spits out because I never know what it is going to say. Making sure 
that it is still on topic, and that students are going to get the main idea of what the passage is about 
is my main goal. When students are using AI with things like Google, I just try to have them look 
past that first source to verify the information. It’s an extra step, but the AI may not always have 
the right information, so double-checking is a great way to make sure that the AI is being used 
correctly.   
 
In the future, AI is going to positively impact teachers. It can give teachers so many ideas and can 
help them be really specific in what they are asking for as well. I just think that teachers need to  
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be taught how to use it and when it is appropriate. My biggest concern is that teachers will just use 
what the AI gives them, and they will not differentiate for their students. It should be used as a 
tool to support teachers, not as their only form of teaching and learning. Not all of the information 
AI gives is going to be correct, and you might not have any idea unless you do more research. I 
think that AI can be used to do great things for teachers and can make life easier. I also think that 
too much information can be put in there, so teachers should be careful about what information 
they do use when creating classroom materials. This is especially important for those who use AI 
in drafting student IEPs, as using student names and identifying information would be unethical. 
While AI may be able to give great ideas, the whole thing should not be written by AI. There is a 
lot on teacher’s plates, and I think that if they can use a tool such as AI to help lessen that load, 
they should be able to as long as they are doing it with good intentions.   
 
Maggie Pate  
Maggie Pate is currently a teacher at Yankee Ridge Multilingual School in Urbana, Illinois. 
Maggie is in their first-year of teaching art. In addition to teaching, Maggie also leads the art club, 
coaches cross country, and serves as Young Authors coordinator for her building. Maggie can be 
reached at mjpate24@gmail.com.  
One of the more significant things that I’ve noticed has been the way that students have a hard 
time figuring out what’s been created with AI and what’s ben created by an author, artist, or other 
creator. Sometimes, when I show a particularly unusual or surreal artwork to my students, the older 
kids will start saying that it’s AI---half jokingly, because AI is one of the meme words that 4th and 
5th graders like to use to cause chaos, but also, I think, because their first genuine reaction to 
anything weird or dreamy is to suspect AI. I wonder if the value of being creative, especially on 
the fringes of things, where artists or writers experiment with weird ideas, taboos, subversions, or 
absurdity, is being lost on students who have grown up with the ability to spit out a remix of 
(stolen) ideas by putting words into a generator. Artists and writers understand the process of 
creating, that new work is produced through understanding and engaging with the work that came 
before you. AI breaks this connection---you don’t need to understand or even be aware of 
surrealism or for an image generator to rip Dali paintings, because the generator will scrape content 
without the user being aware of it.   

There needs to be an emphasis on understanding how generative AI works under the hood---how 
it processes information, what it draws from, how models are trained and on what data sets, etc. A 
lot of teachers (and people, more generally) do not understand what AI actually does or how it 
processes data. For example, in our current moment of data mining and even data breaches, I would 
hesitate to even put full student names into an AI tool, because there isn’t a lot of transparency 
around where that data goes. However, I could easily see educators putting that kind of information 
into something like Goblin Tools to create class lists or schedules without thinking about it. I have  
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also seen a lot of educators worry about academic integrity with AI because of a general discomfort 
with using technology. A teacher who doesn’t understand that you can go back and see the history 
in Google Docs might not realize that an easy way to initially screen for cheating is to see if a 
student copy-pasted a huge chunk of text instead of typing it out character by character.  
  
Furthermore, most people are not aware of the real environmental concerns posed by AI; 
generative AI uses a lot of energy because the massive server and computing power that the tools 
need to function. Teachers should know that using generative AI for every tiny task is 
environmentally costly.  
 
My students are in elementary school and have a hard time typing a web address into the search 
bar correctly—I’m not sure they could successfully use an AI tool in the first place, let alone 
produce something that could pass as their own work. On top of that, I set up student work so that 
it’s all done in the classroom, and very rarely done with computers, so that it must be either their 
work or the work of someone else in the room. I monitor student work consistently, so I know 
what’s going on. We also do a lot of explaining, showing your work, and basing your work on 
your own interests so that if someone is cheating, there usually is something that doesn’t quite line 
up.  
 
Justin Earls 
Justin Earls is currently a teacher at Golder College Prep in Chicago, Illinois. Justin is in his first 
year of teaching. In addition to teaching, Justin has also worked at Mercy Home for Boys and Girls 
and as a Senior Post-Secondary Options and Career Resource Coordinator. Justin can be reached 
at justaaron2@comcast.net   
 
I see Generative AI impacting student learning by giving students advanced information that helps 
them in areas where they may have deficits. Tutoring, instant feedback, and accessibility are the 
main reasons that come to mind. Students having the opportunity to use chatbots or virtual helpers 
online has helped with homework engagement tremendously. They now have a resource they can 
reach out to when they aren’t in school. This creates an environment where homework completion 
is capable and classroom discussions the following day are beneficial. 
 
I envision Generative AI being a great resource for students with disabilities and IEP/504s long 
term. I believe every student’s IEP plan should have some resources from Generative AI for them 
to succeed in the classroom. In terms of professional development, training for teachers on the 
endless supply of Generative AI resources available will be important for student growth. If 
teachers are unaware of programs and how they can be used, students will be unable to benefit. 
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I personally have used Generative AI when it comes to exams and certain homework assignments. 
I believe most outcomes are positive especially with the instant feedback to students, but I want to 
touch on some of the negative. Without having lockdown browsers, you can run into a number of 
academic integrity problems, especially with math. Another challenge students run into is not 
utilizing their critical thinking skills. A number of students rely completely on AI either giving 
them the answers or leading them in the right direction. Staying with critical thinking, they are 
also losing originality. Some papers I read, I begin to second guess if the student wrote it due to 
comparing it to others.  
 
Academic dishonesty is something that will definitely happen with Generative AI and I believe 
this is something that needs to be addressed beforehand. I let students know to try their best without 
using other supports sometimes and if they underperform, they can meet with me in office hours 
for revisions. Students now come to me before exams and say will there be revisions if I do poorly. 
I always tell them not to think that way but we will always have revisions. I believe having 
revisions instead of a curve in place helps students try their best and gives them another opportunity 
to understand the material on their own. Not allowing students to revise their work might result in 
them being dishonest on their exams and assignments.  
 
ChatGPT has been a great resource when it comes to creating resumes and providing study guides 
for students. I sit with students and we look at areas where they need to add to their resume and 
they appreciate it. We look at different formats and find the one that best suits them. I have also 
used ChatGPT to work on study guides for students to ensure they are getting the best outline to 
assist them. 
 
Conclusion 
The perspectives of the first-year teachers in this forum provide a glimpse into the experiences and 
reactions surrounding Generative AI amongst early career educators. There is unlikely to ever be 
consensus surrounding a piece of technology being uniformly helpful or harmful, beneficial or 
distracting, as those opinions reflect. Their reflections suggest that there is a long way to go to 
meet the promise that Generative AI holds for helping teachers manage both instructional and non-
instructional aspects of the profession. Yet, many of the insights and recommendations of these 
first year teachers are helping in charting the way forward. The ability for Generative AI to assist 
with tasks such as communication, data interpretation and individualized instruction will take 
intentional effort and planning to bear significant fruit, something that at present seems to require 
attention.  
 

 
 



Voices for Educational Equity 21 (1) 
June 2025 
 

34 

Dieter 10 
 
As Generative AI continues to develop and more and more students use it both in their personal  
and academic lives, current teachers, who were not themselves students in an era of Generative AI  
will need to be provided with the resources and professional learning opportunities that will not 
only build their understanding of and capacity for utilizing Generative AI in productive ways, but 
also to reflect on those moments when the technology might not help, but actually hinder student 
learning and creative expression.  
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Abstract 
This article presents classroom-based insights into the integration of ChatGPT, a generative AI 
tool, within general education mathematics courses at a Predominantly Black Institution (PBI). 
Drawing on over 30 years of teaching experience—and more than a decade of inquiry-based 
pedagogy—the author explores how generative AI can serve as cognitive partner supporting 
students who have historically struggled with mathematics, including those balancing academic 
demands with work, family, and other responsibilities. The study highlights ChatGPT!s role in 
fostering inquiry-based learning by encouraging students to ask questions, explore concepts 
independently, and engage in low-stakes experimentation without fear of judgment. The article 
embeds AI within a student-centered pedagogical framework and demonstrates how technology 
can promote critical thinking, mathematical confidence, and deeper engagement—especially 
among historically marginalized students. In addition to documenting observed shifts in 
participation and mindset, the article offers practical strategies, sample prompts, and instructional 
reflections aimed at educators seeking to adopt or adapt similar approaches. Ultimately, it presents 
a reflective practitioner!s perspective on how generative AI can support the scaling of equitable, 
inquiry-based learning in today!s diverse higher education classrooms. While this is not a formal 
research study, it is grounded in lived classroom experience, dialogue with students, and over three 
decades of intentional, equity-focused teaching practice. 
 
Keywords: Generative AI, ChatGPT, Inquiry-Based Learning, Mathematics Education, Student 
Agency 
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Introduction: Reframing General Education Mathematics Through Equity 
At many institutions, especially Predominantly Black Institutions (PBIs)—general education 
mathematics courses are expected to do more than check off credit-hour requirements. They are 
designed to cultivate essential competencies such as critical thinking, problem-solving, 
collaboration, and quantitative reasoning. These skills are not only foundational to academic 
success, but increasingly essential in a rapidly evolving workforce shaped by technological 
disruption and global complexity (National Academies of Sciences, Engineering, and Medicine, 
2021; World Economic Forum, 2023). 
 
However, these same courses often act as unintended barriers rather than inclusive gateways—
limiting student progression and disproportionately affecting those at PBIs (Douglas & Attewell, 
2017; Martin, Gholson, & Leonard, 2010). For students historically excluded from STEM 
pathways, mastering these competencies is not simply about earning a degree, it’s about equitable 
access to opportunity, mobility, and long-term success. 
 
Despite their intended purpose, many general education math courses continue to follow a one-
size-fits-all model marked by rigid pacing, standardized assessments, and an overemphasis on 
procedural mastery rather than conceptual understanding (Ghazali & Zakaria, 2011). This model 
assumes a level playing field—where all students enter with similar preparation, support, and 
confidence, which is rarely the case. For first-generation college students, working adults, 
caregivers, and others managing complex life demands, the structure can feel alienating. When 
such misalignments go unaddressed, participation dwindles, confidence erodes, and students 
withdraw—not because they lack ability, but because they were never genuinely seen or supported 
within the system. 
 
This reflective practitioner article explores how generative AI—specifically ChatGPT—was 
introduced into a general education mathematics classroom not as a replacement for instruction, 
but as a flexible cognitive partner. Grounded in more than three decades of teaching experience 
and a deep commitment to inquiry-based learning (IBL). This work examines how AI can support 
equitable, student-centered learning both in and beyond the classroom. 
 
The strategies, reflections, and examples shared here do not emerge from a formal research study, 
but from lived classroom experience, iterative pedagogical experimentation, and ongoing 
conversations with students navigating the very barriers this piece seeks to illuminate. 
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Inquiry-Based Learning as a Foundation for Student Agency 
More than a decade ago, I began shifting away from traditional, lecture-based instruction and 
toward inquiry-based learning (IBL)—a pedagogical model that emphasizes exploration, 
collaborative problem-solving, and deep reasoning. In an IBL classroom, students are not passive 
recipients of content. They are active participants in constructing meaning. Rather than delivering 
answers, I act as a facilitator proposing questions, modeling thinking, and supporting students as 
they make sense of concepts together. 
 
Research supports this approach as especially effective for underrepresented students in STEM 
(Boaler, 2016; Laursen & Rasmussen, 2019; Gutiérrez, 2013; Nasir, Hand, & Taylor, 2008). When 
learners are invited to test ideas, defend strategies, and work through uncertainty, they develop not 
only deeper understanding but a stronger sense of belonging in mathematical spaces (Boaler, 2016; 
Laursen & Rasmussen, 2019; Gutiérrez, 2013; Nasir, Hand, & Taylor, 2008). These studies 
emphasize that culturally responsive inquiry creates mathematical spaces where students—
particularly those from historically marginalized racial and ethnic groups—can reposition 
themselves as capable, creative thinkers. However, the success of IBL depends heavily on the 
presence of aligned support systems, something I struggled to establish early on. 
 
Initially, I referred students to the university!s tutoring center, but the experience often left them 
more frustrated than empowered. Tutors, unfamiliar with the IBL framework, defaulted to 
procedural instructional—a trend also observed in broader literature on the disconnect between 
inquiry-based pedagogy and traditional tutoring models (Brownell & Swaner, 2010; Zakaria, Chin, 
& Daud, 2010)—and quick solutions. These interactions, while well-intentioned, contradicted the 
emphasis on reasoning and exploration we had cultivated in class (Quigley et al., 2011). 
 
To address this, I introduced in-class tutors to support group work and model a facilitative 
approach aligned with my instructional style. While their presence added value, most still leaned 
on direct instruction, especially when students seemed stuck. Without formal training in inquiry 
methods, their impact was limited (Eberlein et al., 2008). 
 
Learning Assistants (LAs) proved more effective (Otero et al., 2010). Trained in IBL strategies 
and equity-minded pedagogy, they helped foster productive struggle, encouraged multiple 
pathways, and created space for student voice. As a result, participation increased, questions 
deepened, and peer collaboration became more dynamic—echoing national findings on the role of 
LAs in promoting active learning (Otero et al., 2010). 
 
Yet even with this support, some students, particularly those with math anxiety or less 
confidence—remained quiet. They showed up, but they stayed on the edge of conversation. Others  
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needed help outside of class—late at night, between jobs, or while caring for family. The question 
persisted: how could I extend the safety, agency, and responsiveness of IBL to meet students where 
they were? 
 
 
A Personal Turning Point: Confronting Silence and Vulnerability 
That question became more than theoretical when I experienced a serious concussion. During my 
recovery, I encountered the same silence, hesitation, and cognitive vulnerability I had seen in my 
students. I struggled to organize my thoughts, respond in real time, or articulate ideas without fear 
of stumbling. I began to understand, on a visceral level, what it feels like to be present but unable 
to fully participate. 
 
Out of necessity, I began experimenting with ChatGPT—not as a shortcut, but to regain cognitive 
traction. At first, it was frustrating. The tool misunderstood my intent, gave shallow answers, and 
missed nuance. I had to work hard to clarify my questions and guide the exchange. But over time, 
I noticed something important: it helped me think. It gave me space to rehearse ideas, rephrase 
responses, and stay connected to intellectual work without judgment or time pressure. It didn’t 
replace my thinking—it scaffolded it, supporting metacognitive reflection and cognitive rehearsal 
(Zhai, 2022). 
 
That experience reshaped how I viewed the role of AI in learning. I stopped seeing it as a threat to 
critical thinking and began recognizing its potential as a thinking partner. I asked myself: what if 
my students, especially the ones who feel too anxious or unsure to speak—had access to this same 
kind of support? What if they had a tool that could help them reflect, test ideas, and build 
confidence before stepping into public discourse? This insight set the stage for a new phase in my 
teaching: integrating AI into an IBL classroom with intentionality, equity, and care. 
 
ChatGPT in the Classroom: From Cognitive Support to Confidence Builder 
Once I recognized ChatGPT’s potential as a cognitive partner in my own recovery, I began 
exploring how it might serve a similar role for students, especially those navigating math anxiety, 
language barriers, or a history of negative academic experiences. I didn’t want to present the tool 
as a magic solution. I wanted students to engage with it as a space for reflection, not as a shortcut 
for answers. 
 
To introduce ChatGPT to my class, I began with storytelling. I shared my personal journey of 
using the tool during a time of vulnerability, not to center myself but to destigmatize help-seeking. 
This transparency helped reframe AI from a threat to integrity into a resource for agency. For  
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students who might otherwise fear looking “unprepared” or “wrong,” ChatGPT became a private 
space to rehearse ideas, try out strategies, and gain language before participating more publicly. 
 
In classroom practice, I positioned ChatGPT as a quiet teammate thinking companion students 
could consult during group work or individual problem-solving. I encouraged its use in low-stakes 
moments: preparing for board presentations, clarifying definitions, or comparing solution 
methods. Importantly, students were reminded that AI is fallible. It makes mistakes, overlooks 
nuance, and lacks human context. They were not to defer to it but to engage with it critically. 
 
Outside of class, ChatGPT offered 24/7 access to support—something even the most responsive 
teacher or tutor cannot match. Several students described using it late at night to “talk through” a 
problem or test their reasoning when no one else was available. In this way, AI extended the IBL 
environment beyond the classroom, providing structure and feedback without surveillance or time 
pressure, aligning with the benefits of just-in-time learning models (Abu Khurma et al., 2024). 
 
Designing for Equity: Scaffolding AI Use in Student-Centered Learning 
The decision to integrate AI into my classroom wasn’t about adopting new technology for its own 
sake. It was about designing with equity in mind. For students who had historically been excluded 
from confident participation—whether due to systemic barriers, internalized doubt, or structural 
limitations—ChatGPT became an opportunity to be heard, to rehearse, and to reflect. 
 
While many institutions have embraced AI for administrative or efficient purposes—automated 
grading, plagiarism detection, or rapid content creation—its potential as a pedagogical tool 
remains largely underexplored. Much of the discourse frames AI as a threat to academic integrity 
or a shortcut that undermines critical thinking (Cotton, Cotton, & Shipway, 2023). I approached it 
differently. I saw ChatGPT not as an efficient tool, but as an instructional companion—an 
extension of inquiry-based learning. Its value, for me, was not in automating answers but in 
supporting the processes of reasoning, reflection, and agency. 
 
ChatGPT’s educational value is not intrinsic but context-dependent—it reflects how we choose to 
frame and scaffold its use. Its impact in the classroom hinges on how intentionally it is introduced 
and aligned with core pedagogical goals. When positioned as a tool for sense-making rather than 
shortcuts, it can become a catalyst for deeper thinking and greater student confidence. 
To that end, I embedded ChatGPT within the values of IBL: questioning, reasoning, and 
collaborative inquiry. I knew that without guidance, even the most promising tools could lead to 
shallow engagement. So, I explicitly taught students how to use the tool meaningfully—not to 
bypass effort, but to deepen their own cognitive processes. 
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Observed Shifts: Mindset, Belonging, and Participation 
As ChatGPT became integrated into our classroom culture, I began noticing subtle but meaningful 
shifts in how students engaged with mathematics and with each other. Students who had previously 
sat silently during group work began quietly consulting ChatGPT before speaking up. It functioned 
as a rehearsal place to test language and logic in private before stepping into public discourse. 
 
One student described it as “a warm-up for my brain.” Another called it “a tutor that doesn’t make 
you feel stupid.” A third said, “It’s like I get to practice what I want to say before I say it.” I don’t 
feel embarrassed asking it stuff I think I should already know.” These reflections, which emerged 
informally during class discussions and written check-ins, are shared here with care and 
anonymity—not as research data, but as authentic student voices that helped guide my instructional 
practice. Zhuang et al. (2024) similarly documented how students in calculus courses used 
ChatGPT as a rehearsal space, especially among those who felt anxious or unprepared to contribute 
in real time. These moments suggested that ChatGPT did more than assist with content; it helped 
restore confidence. For students grappling with math anxiety or inconsistent academic preparation, 
it became a bridge to participation and belonging. 
 
I also observed a shift in the tone of group discussions. Students used ChatGPT to mediate 
disagreements or clarify conceptual uncertainties. In one group, when opinions differed, I heard, 
“Let’s see what ChatGPT says—but then we’ll double-check it.” The tool became a conversation 
partner—supportive but not authoritative. Another student noted, “Even if it’s wrong sometimes, 
it helps me understand what I don’t understand.” 
 
These emerging patterns are echoed in current research. Kasneci et al. (2023) emphasize that 
ChatGPT can foster curiosity and low-stakes experimentation, especially in STEM contexts where 
students often hesitate to take risks. Alshater (2023) found that when used reflectively, generative 
AI enhanced metacognitive engagement, allowing students to pause, revise, and regain a sense of 
control over their thinking. Zhai (2022) and Rudolph et al. (2023) highlight the benefits of framing 
AI as a co-thinker that supports reasoning, articulation, and student agency. Similarly, Baidoo-
Anu and Owusu Ansah (2023) describe how ChatGPT can help students practice academic 
conversations without fear of being judged, while Borji (2023) notes the potential of AI tools to 
reduce anxiety and promote self-efficacy in students navigating complex problem-solving tasks. 
 
Likewise, Pepin, Buchholtz, and Salinas-Hernández (2025) provide a comprehensive scoping 
survey of ChatGPT’s role in mathematics education, highlighting both pedagogical affordances 
and implementation challenges. Together, these studies reinforce what I witnessed in real time: 
when scaffolded with care, ChatGPT can serve not as a crutch, but as a companion in developing 
confidence and voice. 
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Attendance improved slightly during the semester I introduced structured ChatGPT use, 
particularly among students who had previously struggled with participation. While I did not 
collect formal data on this trend, anecdotal evidence suggests that students felt more supported and 
better equipped to reengage after falling behind. One student who had missed two weeks shared, 
“I didn’t want to come back and be lost. But I used ChatGPT to catch up, and it helped me feel 
like I could walk back in without looking dumb.” 
 
Most significantly, I saw students taking more intellectual risks. When ChatGPT gave an 
oversimplified or flawed explanation, students challenged it. They revised its language, questioned 
its reasoning, and used it to sharpen their own thinking. One student reflected, “I like that I can 
argue with it, it makes me feel smarter when I catch its mistakes.” That shifts from passive 
reception to active critiques central to inquiry-based learning. And, for many students, AI served 
as a low stakes launchpad for cultivating those habits of mind. 
 
While this article is not based on a formal research study, the classroom observations and student 
feedback shared here will inform the design of a future research project. I plan to build on this 
work through a structured inquiry that more systematically explores the impact of generative AI 
on learning, participation, and equity in mathematics education. 
 
Practical Tools: Strategies and Prompts for Equitable AI Use 
For instructors seeking to integrate ChatGPT into student-centered classrooms, especially in 
mathematics, the key is to focus on how students engage with the tool, not just if they do. AI 
becomes most powerful when students use it to test ideas, clarify reasoning, and build 
confidence—not simply to retrieve answers. 
 
To support this, I embedded low-stakes ChatGPT interactions into our weekly routines. These 
weren’t graded tasks; they were invitations to think aloud with a tool that responded without 
judgment. I emphasized the importance of curiosity, questioning, and critique, and I modeled this 
openly in class. Below are some of the most effective strategies and example prompts we used: 
 
Inquiry-Aligned Prompt Types and Rationale 

• Transforming vague questions into focused prompts. 
“Type your initial question into ChatGPT. Then revise it to be more specific. What 
changed?” 
→ Encourages students to clarify their thinking before seeking input. 
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• Comparing solution paths. 
“Ask ChatGPT to solve the same problem in two ways. Which explanation made the most 
sense to you—and why?” 
→ Promotes analysis of strategy, not just answer checking. 

• Exploring errors. 
“If you got something wrong, type in your process and ask, ‘What might I have 
misunderstood here?’” 
→ Reinforces metacognition and supports productive struggle. 

• Simplifying formal language. 
“If a definition from the textbook doesn’t make sense, ask ChatGPT to explain it using 
everyday language and an example.” 
→ Supports accessibility for students with language barriers or math anxiety. 

• Evaluating AI responses. 
“Do you agree with the answer? What’s missing? What would you add or challenge?” 
→ Builds critical thinking and positions students as co-evaluators of knowledge. 

 
These kinds of interactions helped students engage with math content in ways that felt exploratory 
and low-pressure. Instead of asking, “Is this right?” they began to ask, “Does this make sense?”—
a subtle but profound shift. For some students, ChatGPT became a rehearsal place. For others, a 
mirror for their thinking. And for many, a way to feel less alone in moments of uncertainty. 
 
The prompts weren’t just about getting support; they were about practicing independence. Used 
with intention, ChatGPT helped students articulate questions they didn’t know how to ask, reflect 
on reasoning they hadn’t yet trusted, and build a foundation for more confident participation—
both in and out of the classroom. 

 
Conclusion: Toward More Inclusive and Humanizing Math Classroom 
This work began with a question: How do we support students who are present in our classrooms 
but still feel invisible in the learning process? Through the integration of ChatGPT into my inquiry-
based mathematics classroom, I’ve come to understand that while technology alone cannot create 
equity, when thoughtfully framed and intentionally scaffolded, it can help expand it. 
 
Used with care and purpose, generative AI can support—rather than replace—human-centered 
pedagogy. In my classroom, ChatGPT became a cognitive partner: a tool students could engage 
with quietly, reflectively, and independently. It helped them take intellectual risks, test their 
reasoning, and enter conversations they might otherwise have avoided. For learners navigating 
math anxiety, family responsibilities, or linguistic barriers, ChatGPT offered a space for low-stakes 
experimentation and validation—a bridge between private thinking and public participation. 
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More than anything, this experience reaffirmed a core belief: equity in education isn’t just about 
access to content but about access to belonging, agency, and voice. ChatGPT, when framed with 
care and purpose, became more than a tool. It became a cognitive partner: a way for students to 
think quietly, reflect safely, and step into public discourse with more confidence. For learners 
navigating math anxiety, family responsibilities, or linguistic barriers, it served as a low-stakes 
bridge between private thought and shared participation. 
 
Of course, no technology—no matter how advanced—can replace care. What I’ve seen again and 
again is this: when students feel genuinely supported, they rise. They persist. They take chances. 
Whether it’s using AI to test an idea or finally speaking up after weeks of silence, those moments 
aren’t about the tool. They’re about trust. 
 
This article is not a formal study, but a reflective account grounded in over 30 years of teaching 
and daily conversations with students, many of whom are balancing real-life demands beyond the 
classroom. As we navigate the uncertain possibilities of AI in education, I offer this piece as an 
invitation: to lead with pedagogy, to center equity, and to imagine together how tools like ChatGPT 
can expand—not replace—the human work of teaching and help reimagine belonging in 
mathematics. 
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Abstract 
Mathematics is a special subject that acts as a universal language because it allows the 
communication and understanding of complex concepts, in addition to promoting logical thinking 
for problem solving and analysis in various areas. Despite its various applications, it is also one of 
the most challenging subjects and can affect both learners and educators. This study aimed at 
comparing the impact of technology on students’ performance in mathematics between two 
schools: Chinunkha Community Day Secondary School and Yamba Community Day Secondary 
school, both located in Chitipa district. Seventy-six (76) respondents were randomly selected from 
both schools including all mathematics teachers. Students and teachers answered the 
questionnaires and students' grades in mathematics were obtained from the two schools to compare 
their performance. The data was analyzed using Statistical Package for Social Sciences (SPSS) 
version 21 and paired t-test was conducted. The analysis of paired t-test showed p-value of 0.000 
at 0.05 level of significance. This shows that there were differences in students’ performance in 
these two schools. Thus, students at Chinunkha CDSS were negatively affected due to lack of 
access to technology whereas students at Yamba CDSS were positively affected due to the 
presence of technology at the school. Furthermore, the study also found that teachers with access 
to technology used various modern teaching methods in mathematics lessons compared to those 
relying on traditional teaching methods. Therefore, this study concluded that technology has a 
great influence on students’ outcomes in terms of problem-solving skills and understanding of 
mathematical concepts in general. Furthermore, it is recommended that there should be equal 
resource distribution in Community Day Secondary Schools to fill this performance gap. Teachers  
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should also be advised to go for Continuous Professional Development (CPD) so that they can 
positively integrate technology when planning their lessons and instructions. 
 
Keywords: Technology, Adoption, Community Day Secondary School.  

Introduction 
Technology has found commonality with the air we breathe in that it is everywhere we look. It 
caters for all kind of uses starting with devices in our hands to the devices in our homes and 
workplaces. Technology has become part of daily life in Malawian society and throughout the 
world. The use of technology has become a necessity, not a privilege, (Yilmaz, 2021). 
Furthermore, his research shows that 59% of the world population are internet users, 49% are 
social users and 67% are mobile users. In Africa, the proportion of Africans with internet access 
is growing rapidly from 0.02% in 1998 to 10% in 2010 and 28% in 2019. 
Several studies indicate that technology, when effectively integrated into the curriculum, can 
enhance understanding and retention of mathematical concepts. For instance, a meta-analysis by 
Li and Ma (2010), found that the use of computer assisted instruction (CAI) significantly improved 
students’ mathematical achievement. The study analyzed data from 46 studies conducted between 
1990 and 2006 and concluded that the overall effect size was positive, suggesting substantial 
benefit of technology in mathematics education. Another study by PISA (program for international 
student assessment) in 2018 highlighted that students who frequently used educational software 
for mathematics performed better than those who did not. However, the report also noted that 
excessive use of technology without proper pedagogical integration could lead to distractions and 
lower performance (OECD, 2019). 
 
Technology is increasingly becoming an integral part of education globally. In Malawi, the rapid 
rise in internet usage from 0.02% in 1998 to 27.7% in 2024 highlights the growing adoption of 
digital tools in various sectors, including education (Datareportal, 2024). However, the benefits of 
this technological advancement are not equally distributed across all regions and schools. Rural 
schools, in particular, face challenges such as limited access to resources and inadequate teacher 
training, which hinder the effective use of technology in teaching. Despite government initiatives 
like the 2020-30 National Education Sector Investment Plan (NESIP), which promotes digital 
learning, the impact of technology on student performance in subjects like mathematics remains 
unclear, especially in girls' schools where educational resources are often limited.  
Digital Skills Ecosystem and Gap Assessment in Malawi shows that out of the total 417 school 
covered under the study, the following was observed with respect to introduction of computer-
based learning at the school level. Only 53% of the 417 schools (223) have introduced computer 
lessons for their students at various standards, as provided below.  
The dichotomy between government and private schools and rural and urban schools is visible, 
like trends shown with respect to availability of computers at school. 



Voices for Educational Equity 21 (1) 
June 2025 
 

49 

 
Banda and Simchimba  3 

 

Table 1.1: Availability of computers at school 

49% of the government schools 59% of the private schools 

60% of the rural schools 60% of the urban schools 

29% of the primary schools 72% of the secondary schools 

 
The 2020-30 National Education Sector Investment Plan (NESIP) supports the establishment of a 
digitalized curriculum platform, radio programs for interactive radio instruction, and the expansion 
of open and distance learning through print modules, radio programs, and television stations. The 
Plan additionally aims at digitalizing learner books and facilitator guides. Similarly, one of the 
goals of the 2017-22 Malawi Growth and Development Strategy (MGDS III) is to strengthen 
complementary basic education modalities for learners, which include radio instruction and open 
and distance learning. The 2016 National Education Policy (NEP) also has quality and equitably 
accessed open and distance learning as one of its policy priority areas. ICT in education is also 
used in the form of digital libraries, assignment distribution, examinations via online platforms, 
and delivery of lessons via computers and LCD projectors, and group work through online 
collaborative spaces. According to the 2020-30 National Education Sector Investment Plan, the 
government plans on building capacity among communities to respond to COVID-19 or similar 
pandemics in the future and further promote alternative modes of education delivery such as Open 
and Distance Learning.  
Despite the effort government has put in place in various secondary schools, the students’ 
performance in mathematics is constant. The need to interact with technology is inevitable and as 
a result we need to understand how it affects our daily life especially in the education sector. The 
field of mathematics has benefited from technology throughout its history. Mathematical tools 
have advanced from the abacus, in base-10 counting system, to the calculators and computers of 
today. These tools can be used in the classroom to promote higher-level thinking and highlight the 
links between taught concepts and their real-world applications. Although many researchers have 
recommended the integration of technology in secondary schools, none of them have researched 
how technology impacts learners’ performance in mathematics, therefore, this study was 
conducted to compare Chinunkha and Yamba CDSS where one school has access to technological 
devices for teaching mathematics, while the other has limited or no access. This comparison can 
help determine the specific role technology plays in improving students' performance in 
mathematics and provide insights into the challenges faced by schools with different levels of 
technological integration. 
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• Methodology 

" Study Design 

This study employed a mixed research methods approach to comprehensively address its 
objectives. The study used a comparative research design to analyze the differences in 
mathematics performance between students at Chinunkha CDSS (limited technology 
access) and Yamba CDSS (access to technological devices). Both qualitative and 
quantitative data were collected from teachers and students at both schools. Statistical 
analysis was used to compare the performance differences, while qualitative data from 
interviews and focus groups provided insights into the experiences of students and teachers 
in both environments.  
The mixed-methods approach was ideal for this study as it allowed for a deeper 
understanding of both the measurable effects of technology on performance (through 
quantitative data) and the underlying factors influencing these effects (through qualitative 
data). For example, while test scores showed whether technology has improved 
performance, interviews with teachers helped to identify whether the technology is being 
integrated effectively or if there are barriers, such as lack of training. Similarly, focus 
groups with students shed light on their engagement with the technology and whether they 
found it useful in learning mathematics. This combination of methods ensured that both 
the 'what' and the 'why' of the research question were addressed. 

 

" Data Collection and Management 

A sample size of 80 respondent students was randomly selected from the population of 400 
students using Taro Yamane formula, 𝑛 = !

"#!(%)!
 at 90% confidence level. Structured 

questionnaires with closed and open-ended questions were administered to selected 
respondents. The collected data was captured, cleaned, analysed in SPSS, version 21. 
Descriptive statistics, hypothesis testing using paired t-test were conducted. 

 
• Results and Discussion 

A total of 76 respondents participated in the study, comprising 66 students (86.8%) and 10 
teachers (13.2%). Respondents were distributed between the two schools, with 36 
participants from Yamba and 40 from Chinunkha. This represents 95% response rate since 
the sample size was 80 respondents. 
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On access to technology among students, 30 out of 66 (45.5%) reported having access to 
technology, while the remaining 36 students (54.5%) indicated no access. In contrast, 6 out 
of 10 teachers (60%) reported having access to technology, with 4 teachers (40%) 
indicating they lacked access. Overall, across both groups, only 36 respondents (47.4%) 
reported access to technology at school, while a majority of 40 respondents (52.6%) lacked 
access.  
 
The study also revealed a stark disparity in computer use between the two schools. All 36 
respondents from Yamba (100%) reported using computers in teaching or learning. In 
contrast, none of the 40 respondents from Chinunkha School reported using computers, as 
these responses are categorized as "missing," reflecting the school's limited access to 
technological resources. This highlights a critical gap in technology integration between 
the two schools. The absence of computer use in Chinunkha suggests that the school lacks 
the necessary infrastructure or devices to support technology-enhanced education.  
This disparity may directly impact the ability of Chinunkha students and teachers to 
leverage digital tools for mathematics instruction and learning, potentially contributing to 
differences in engagement and performance compared to Yamba. These results are 
consistent with Johnson (2022) who found that access to technology is strongly linked to 
enhanced instructional practices and student engagement. Addressing this technology gap 
is essential to ensure equitable access to educational resources and improve outcomes in 
mathematics for all students, regardless of their school's location or resource availability. 
The analysis on the relationship between access to technology at school and the perceived 
impact of technology on understanding reveals insightful trends. Out of the 76 total 
respondents, only 30 provided valid responses for both variables, representing 39.5% of 
the total cases. Notably, all 46 missing cases (60.5%) were from respondents without 
access to technology, who did not provide a response regarding the impact of technology 
on their understanding. This highlights a limitation in the data, as it prevents a direct 
comparison between those with and without access to technology.  
 
Among the 30 respondents with valid data, all reported having access to technology. Of 
these, the majority (18 respondents, or 60%) strongly agreed that technology improved 
their understanding, while 6 respondents (20%) agreed. The remaining 6 respondents 
(20%) were neutral, indicating that they neither agreed nor disagreed about technology's 
impact. This suggests that for those with access to technology, the perceived benefits are 
overwhelmingly positive, with 80% associating technology with improved understanding. 
The absence of responses from those without access underscores the potential challenges 
faced by this group in relating to the use of technology in education. This limitation 
emphasizes the need for further exploration to understand the perspectives of students and  
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teachers who lack access to technological tools. Addressing this gap could provide a more 
comprehensive understanding of the broader impact of technology on mathematics 
education. 
 
On the comparison of students’ performance in Mathematics, the students’ scores were 
collected and analyzed in SPSS using a paired t-test to compare the difference between two 
means. The mean of scores for students from Yamba was 61.14% while the mean scores 
of students from Chinunkha was 36.75%. These findings align with studies that emphasize 
the benefits of technology in facilitating interactive and engaging learning experiences by 
Smith and Clark, (2021). However, the lack of responses from students without technology 
access limits a direct comparison, indicating a gap in understanding their unique 
challenges. 
 
Table 2.1: Paired Sample Statistics 

 

  Mean N Std. 

Deviation 

Std. Error 

Mean 

Pair 1 Grades of students from 

Yamba CDSS 

61.14 36 7.526 1.254 

Grades of students from 

Chinunkha CDSS 

36.75               

40  

15.240 2.540 

 
 

The above table compares students’ average grades in Mathematics in the two schools. It is 
clear that students from Yamba CDSS had higher average (61%) grade compared to their 
counterparts from Chinunkha CDSS (37%). 
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Table 2.2 Paired t-test Results 

  Paired Differences T df P-

value 
  Mean Std. Dev Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

Yamba 

CDSS-  

Chinunkha 

CDSS 

24.389 7.908 1.318 21.713 27.064 18.505 35 . 

 

000 

 
 
The above table compares students’ average grades in Mathematics in the two schools. The 
table above shows the paired sample t-test used to see if there is a significant difference 
between the scores in mathematics from the two schools, Yamba and Chinunkha. The result 
showed a significant value (p-value) of 0.000 which is less than 0.05 level of significance with 
95% confidence level. This implies that there was a significant difference in scores in 
Mathematics between the students from these two schools. This confirms that students from 
Yamba had higher performance than students from Chinunkha. Therefore, the use of 
technology really improves the performance of students in mathematics. 
 
Students without access to technology were asked if they felt disadvantaged in mathematics 
due to the lack of technology. Out of the 40 respondents, 36 provided valid responses while 4 
were missing, representing teachers without access to technology who did not respond to this 
question. 
 
Among the valid responses: 60% (24 respondents) strongly agreed that they felt disadvantaged 
in mathematics without access to technology. 10% (4 respondents) disagreed with the 
statement. 20% (8 respondents) strongly disagreed, suggesting that they did not feel 
disadvantaged despite lacking access. 
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Thus, it is concluded that most students without access to technology perceive it as a significant 
disadvantage in their ability to excel in mathematics. However, the presence of a minority who 
disagreed or strongly disagreed indicates that some students may not view technology as 
essential to their learning experience, potentially relying on alternative methods or personal 
learning strategies.  
 
• Conclusion and Recommendations 

" Conclusion 

The findings of this study underscore significant disparities in access to technology 
between Chinunkha and Yamba CDSS. These resource disparities influence the quality 
of mathematics instruction and learning outcomes, with Yamba benefitting from better 
access to technological tools. Students with access to technology generally perceive it 
as beneficial for understanding mathematics, supporting its role as a critical tool in 
education. However, the lack of technology in Chinunkha not only limits learning 
opportunities but also fosters a sense of disadvantage among students, creating barriers 
to equity in educational outcomes. Additionally, the study highlights the need for 
targeted professional development for teachers to effectively integrate technology into 
their instructional practices, particularly in under-resourced schools. Addressing these 
gaps is essential to ensure equitable learning opportunities and improved performance 
in mathematics for all students. 

" Recommendations 

The study recommends the following: 
1. Prioritize equitable distribution of technological resources to bridge the gap 

between schools. 
2. Establish a technology center at Chinunkha CDSS to provide students and 

teachers with access to digital tools. 
3. Organize professional development programs focusing on the integration of 

technology into mathematics instruction. 
4. Encourage collaboration between teachers at well-resourced and under-

resourced schools to share best practices. 
5. Increase funding for educational technology in rural schools to ensure 

equitable access. 
6. Develop deliberate policies to monitor and evaluate the impact of technology 

on learning outcomes across different sections. 
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Introduction 
Artificial Intelligence (AI) has become highly popular, but some have noted that the computers on 
which it runs require energy. Energy consumption in turn means environmental impacts, e.g. 
pollution to make and run computers, The questions, therefore, become, “What environmental 
impacts result from using AI? Does it have a gargantuan appetite for energy like an elephant, or is 
it more like a butterfly sipping nectar daintily from a flower? Do impacts justify calls for regulation 
and other changes, and if so, what sorts?” 
 
This note explores these questions. First it provides background on where AI comes from, the 
benefits it provides, and the consequences of this relatively new technology on the environment. 
Then it delves into the tradeoffs between benefits and damages and the costs of ignoring or of 
remedying them. The essay closes with preliminary conclusions on what, if anything, should be 
done. The information included comes from scientific studies and technical magazines for 
specialists, found through Google using AI. 
 
Origins and uses of AI and associated environmental impacts 
At the most basic level, AI depends on electricity, computers, and software making computers 
perform desired tasks. Direct environmental impacts of AI thus stem from the generation and 
utilization of electricity and on the fabrication and operation of computers, followed by further 
processing or disposal of electronic waste. 
 
Electricity has been recognized since the ancient Greeks, about 2500 years ago, but only in the 
18th and 19th centuries did scientists and engineers understand how to put electrical energy to work 
and to generate it continuously, easily, and cheaply (Patel and Harvey, 2022).  A major milestone  
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came in 1882 when Thomas Edison opened the first commercially successful electrical generating 
station on Pearl Street in New York City in 1882 (ETHW, 2011). 
 
Availability of copious amounts of electricity ignited a frenzy of inventions that continues to this 
day. Computers and the software to run them were among the most important of those innovations. 
Key developments appeared starting in the 1930s and after. Large computers came first, and the 
first laptop computers appeared in 1981. New software made AI possible, and today’s AI came 
after 2012 (Tableau, n.d.). 
 
AI now occupies a significant place in the American and global economies. Market capitalization 
of companies in Standard and Poor’s 500 Index, for example, increased by about 16 trillion US 
dollars in two years between 2022 and 2024. Of this increase, about 12 trillion US dollars (i.e., 75 
percent) occurred in AI-focused companies (IEA, 2025, p. 22). 
 
What AI can and can’t do 
AI software can process vast amounts of “data,” which can be, e.g., text (words), images, sounds, 
and numbers. Algorithms, a technical word for instructions in the software, enable analyzing and 
finding patterns in the data (Kerner and Tabsharani, 2024). 
 
To find relevant data, AI computing can use data stored locally, to which the computer has access. 
Many uses of AI, however, involve accessing data stored on other computers located remotely but 
reachable over the Internet. A major advantage of local operation comes from ensuring 
confidentiality of the data and faster operation of the computer. Data stored remotely and reached 
over the Internet create opportunities to train on and analyze a wider range of data not available 
locally (Senstone, [2025]). McKinsey and Company (2024) estimate that approximately 70 percent 
of AI use involves data centers equipped for advanced AI work. 
 
A computer with AI software, however, must first be “trained” on this data to let the software-
computer complex know the data’s content. The human operator then can ask the software to find 
patterns in the stored data and suggest options for decision-making about issues the operator cares 
about. 
 
At this point, the word “artificial” in AI becomes critically clear. AI can’t perform two truly vital 
components of intelligence that humans alone possess. A stepwise process prepares a computer for 
AI work. The first challenge is Dataset Preparation, which involves determining “Data availability, 
bias, quality issues.” This challenge depends on two tasks that humans handle with their own brains 
and intelligence. 
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First, what constitutes a problem worth solving? Second, what data are relevant to a good solution 
to the problem. A human must answer these two questions first and then figure out how to find or 
obtain data relevant to an “intelligent” solution Dilmegani, 2025). 
 
The fact that these two questions must be answered, based only on human intelligence, does not 
lessen the value and utility of AI. But the point is, if humans misstate the problem or propose 
fictitious problems for AI to work on, AI may not be able to correct these mistakes. AI machines 
depend wholly on the intelligence of people to set up work worth doing and gathering/providing 
relevant data. 
 
For example, AI can’t necessarily identify a nonsense question asking about actions that don’t 
exist. An example of such a question appears in the Appendix, which Google’s AI could not 
properly handle: a question based on fictitious premises that would be obvious to humans. Perhaps 
Google could have spotted the underlying fiction if it had been trained on different or additional 
data. 
 
If we presume the problem identified and data provided were “intelligent,” what does AI do with 
the data? It finds patterns that suggest decisions based on data on which it has been trained. 
 
Another type of question that AI can’t really answer is one closely tied to moral intelligence and 
principles, e.g., “Is it moral to kill another person?” Google, using AI answers, “Generally, most 
ethical systems consider killing another person to be morally wrong. However, there are specific 
circumstances where killing may be considered justifiable, such as self-defense or in the defense 
of others.” This answer leaves the question of morality of a specific situation entirely to the 
intelligence of people. 
 
Environmental consequences of AI 
How does one begin to understand environmental impacts of AI? Start with the basics. Making 
computers require extensive mining of ores and fuels. Then come steps to refine metals, make 
plastics and other materials, manufacture machines, and ship and market them to computer users. 
All of these activities alter the environment and consume energy.  
 
Once in the hands of consumers, they plug into an electrical outlet, start the computer, load AI 
software, connect to the Internet, and consume electricity to use AI. To make use successful, 
another computer, usually located remotely, kicks into action and delivers a response. What a 
miracle, and it seems like magic! 
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But the Internet and AI are not magic. They involve real people working with real equipment that 
functions on scientific principles and availability of electricity. The questions about environmental 
impacts, therefore, focus on the materials and electricity used. 
 
Am understanding of the magnitudes of environmental consequences of AI, now and in the future, 
begins with knowing that 60 percent of the world’s people have access to the Internet and thus 
potential access to AI (Istrate, Tulus, Grass, et al., 2024). If this percentage is correct, then 
approximately 5 billion people have access to AI resources. 
 
After knowing the high availability of AI to the global population, the currently available 
estimations of environmental consequences rely on measuring greenhouse gas emissions for 
making computing equipment and generating electricity to run them. 
 
Two measures carry two different suggestions about the environmental consequences. First, data 
centers and data transmission use about 2 – 3 percent of the electricity generated in the world 
(Istrate, Tulus, Grass, et al., 2024). This seems small in comparison to a 2016 study finding about 
17 – 20 percent of global electricity went to artificial lighting (Zissis, 2016). 
 
A different conclusion, however, comes from a second comparison of greenhouse gas emissions. 
Climate scientists have estimated the amounts of greenhouse gases that can be emitted without 
raising the earth’s temperature more than 1.5° C, a rise thought to be “safe,” i.e., without generating 
catastrophe. 
 
Emissions of greenhouse gases from electricity to power computers amounted to between 1.0 and 
1.7 billion tons of CO2 in 2020. This amount equaled about 40 percent of the emission limits 
needed to keep earth’s temperature from no more than a 1.5° C increase. In addition, digital content 
production currently uses about 55 percent of mineral and metal resources that can be used and 
still not exceed the 1.5° C limit on increases of global temperatures (Istrate, Tulus, Grass, et al., 
2024). By this measure, emissions from making electricity, minerals, and metals to manufacture 
and power computing equipment appear quite large, indeed alarming given many other sources of 
CO2 and other greenhouse gases by humanity. 
 
Given that carbon releases and metal/mineral resource use also occurs in transport, construction, 
food/fiber production, and other activities, digital content collectively is already occupying a large 
part of the limits that must not be exceeded if humanity is to preserve the earth’s present climate. 
 
More recently, Sophia Chen (2025) provided information on “AI’s energy problem.” Her results 
suggest the existence of “hotspots” of greenhouse gas emissions from data centers. AI has proven  
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most valuable if a computer in a specific location has Internet connections to remote data centers, 
and such centers have now developed. 
 
Northern Virginia, for example, currently has 340 data centers with 159 expansions of existing 
facilities or building new ones currently underway (Figure 1). These centers consume 25 percent 
of Virginia’s electricity. Five states have AI-driven electricity consumption of over 10 percent of 
total consumption. Similarly in Europe, Ireland has data centers consuming 20 percent of the entire 
country’s electricity. 
 

 
Figure 1. A large data center in northern Virginis (Staufer, 2025) 
 
A Google search, for example, uses AI to understand questions entered, to analyze webpages on 
the World Wide Web, and to personalize the search results based on user data and preferences.  
Google operates over 70 data centers worldwide that house arrays of computers. 
 
These are the locations where Google consumes electricity from local electrical generators. Few 
people using Google think about the environmental impacts from searching. It is likely that most 
people seldom if ever think about and probably don’t know the consequences of using Google and 
AI on the specific locations affected. 
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It is difficult to assess current and projected future energy demands by data centers in general, and 
these centers handle tasks in addition to AI. Isolating the AI demand specifically may always prove 
difficult, given non-disclosure of energy consumption by data centers. Virginia, for example, is 
currently seeking greater transparency in water and land use by data centers, but not electricity. 
Some data centers have begun exploring generating their own electric power, including new or 
refurbished nuclear plants. (Chen, 2025). Regardless of energy source used to generate electricity, 
environmental consequences will result, and the types of impacts will depend upon the fuel and 
equipment used. 
 
Estimates of future demand for electricity for data centers suggest that their demand for electricity 
will be significant. The US Department of Energy has estimated current demands for the United 
States at 4.4 percent and that by 2028 this figure will rise to between 7 and 12 percent. A study by 
SemiAnalysis, an independent company, projects 15 percent of electricity in the United States 
going to data centers by 2028 and 4.5 percent of world electricity put to that use by 2030 (Chen, 
2025). At the same time, however, AI itself can help improve energy efficiencies and lower 
emissions of greenhouse gases in the energy industries, buildings, and manufacturing (IEA, 2025, 
p. 16). 
 
The complete story of AI’s environmental impacts, therefore, cannot yet be completely assessed. 
Environmental consequences of AI will be linked to concentrations of data centers and therefore 
geographically concentrated with many users unaware of where their impacts of using AI occur.  
 
It’s easy, therefore, for a typical user to ignore the environmental effects of either computer 
fabrication or use. Excitement around AI, promoted by discovering its abilities, seldom focuses 
on, let alone worries about, these remote environmental impacts of AI. They lie hidden out of sight 
and out of mind. Most users of AI never see or experience them. 
 
Conclusions 
Computing and the electric energy needed for functioning now occupy a secure place in the 
economies of industrialized countries and have major inroads into less industrialized countries. AI 
consumes electricity, enough to justify regarding it  as a significant use, measured by the CO2 
emissions of the electricity needed to make it function. 
 
Is humanity in a hopeless position of finding AI a mortal threat to future generations? Not 
necessarily. It is likely that new developments will make the process more energy efficient over 
time. In addition, if renewable energy—with far lower emissions of CO2—replaces fossil fuels in 
manufacturing and powering computers, AI will be less responsible for causing global climate 
change. 
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Currently, however, it is unwise to give AI a clean environmental bill of health. AI, despite surface 
appearances, is not a “clean” technology, and users should never forget the negative environmental 
consequences. 
 
Currently, AI is better characterized as an energy and environmental elephant, not a butterfly. AI 
and all processes that emit greenhouse gases should be reserved for truly valuable functions. This 
is a challenge, because perceptions of value lie in the eye of the beholder, not as objective facts 
perceived by everyone. 
 
Acknowledgements 
I’m grateful to Jack Clausen, Don Lyle, Barbara Perkins, and Kathleen Saul for helpful comments 
on this paper. All errors of commission and omission, however, remain completely my 
responsibility. 
 
 
References 
Chen, Sophia, 2025, AI’s energy problem, Nature 639: 5 March: 22 – 24. 
 
Dilmegani, Cem, 2025, AI Data Collection: Guide, Challenges & Methods in 2025, found at 

https://research.aimultiple.com/ai-data-collection/, 21 April 2025. 
 
ETHW, 2011, The Pearl Street Generating Station, 1882, found at 

https://ethw.org/Milestones:Pearl_Street_Station,_1882, 21 April 2025. 
 
IEA (International Energy Agency), 2025, Energy and AI (IEA Publications, France), 302 pp. 
 
Istrate, Robert, Victor Tulus, Robert N. Grass, et al., 2024, The environmental sustainability of 

digital content composition, Nature Communications 15:3724. 
 
Kerner, Sean Michael, and Fred Tabsharini, 2024, AI algorithms can help businesses gain a 

competitive advantage. Learn the main types of AI algorithms, how they work, and why 
companies must thoroughly evaluate benefits and risks, found at 
https://www.techtarget.com/searchenterpriseai/tip/Types-of-AI-algorithms-and-how-they-
work 

 
 
 

https://research.aimultiple.com/ai-data-collection/
https://ethw.org/Milestones:Pearl_Street_Station,_1882
https://www.techtarget.com/searchenterpriseai/tip/Types-of-AI-algorithms-and-how-they-work
https://www.techtarget.com/searchenterpriseai/tip/Types-of-AI-algorithms-and-how-they-work


Voices for Educational Equity 21 (1) 
June 2025 
 

66 

Perkins  8 
 
McKinsey and Company, 2024, McKinsey Technology Trends Outlook 2024, found at 

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-
insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand, 21 April 2025. 

 
Patel, Sonal, and Abbey Harvey, 2022, History of power: the evolution of the electric generation 

industry, Power, October 1, found at https://www.powermag.com/history-of-power-the-
evolution-of-the-electric-generation-industry/, 21 April 2025. 

 
Rakov, Susan, and Abigail Ham, Fact file: Computing is using more energy than ever; Crypto 

and AI could push energy use even higher, Group, found at 
https://frontiergroup.org/resources/fact-file-computing-is-using-more-energy-than-ever/, 21 
April 2025. 

 
Senstone, 2925, Running AI Locally: The Pros, Cons, and Popular Methods, found at 

https://www.senstone.io/tag/productivity/?srsltid=AfmBOor1U3kPoziIvB1TvsFu7uTTB_pr
yLGYmSjkxLpqCIYYAHyl8fiS. 21 April 2025. 

 
Stauffer, Nancy W., 2025, The multifaceted challenge of powering AI, MIT News, January 21, 

Found at https://news.mit.edu/2025/multifaceted-challenge-of-powering-ai-
0121#:~:text=There%20are%20now%20over%205%2C000,are%20being%20built%20ever
y%20day.&text=Artificial%20intelligence%20has%20become%20vital,%2C%20research%
2C%20and%20much%20more., 21 April 2025.  

 
Tableau, n.d., What is the history of artificial intelligence (AI)? Found at 

https://www.tableau.com/data-insights/ai/history, Skip to main content  
 
Zissis, G., 2016, Energy consumption and environmental and economic impact of lighting: the 

current situation. In: Karlicek, R., Sun, CC., Zissis, G., Ma, R. (eds), Handbook of Advanced 
Lighting Technology. Springer, Cham. https://doi.org/10.1007/978-3-319-00295-8_40-1 

 
 
 
 
 
 
 
 
 

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand
https://www.powermag.com/history-of-power-the-evolution-of-the-electric-generation-industry/
https://www.powermag.com/history-of-power-the-evolution-of-the-electric-generation-industry/
https://frontiergroup.org/resources/fact-file-computing-is-using-more-energy-than-ever/
https://www.senstone.io/running-ai-locally-pros-cons-methods/
https://www.senstone.io/tag/productivity/?srsltid=AfmBOor1U3kPoziIvB1TvsFu7uTTB_pryLGYmSjkxLpqCIYYAHyl8fiS
https://www.senstone.io/tag/productivity/?srsltid=AfmBOor1U3kPoziIvB1TvsFu7uTTB_pryLGYmSjkxLpqCIYYAHyl8fiS
https://news.mit.edu/2025/multifaceted-challenge-of-powering-ai-0121#:~:text=There%2520are%2520now%2520over%25205%252C000,are%2520being%2520built%2520every%2520day.&text=Artificial%2520intelligence%2520has%2520become%2520vital,%252C%2520research%252C%2520and%2520much%2520more
https://news.mit.edu/2025/multifaceted-challenge-of-powering-ai-0121#:~:text=There%2520are%2520now%2520over%25205%252C000,are%2520being%2520built%2520every%2520day.&text=Artificial%2520intelligence%2520has%2520become%2520vital,%252C%2520research%252C%2520and%2520much%2520more
https://news.mit.edu/2025/multifaceted-challenge-of-powering-ai-0121#:~:text=There%2520are%2520now%2520over%25205%252C000,are%2520being%2520built%2520every%2520day.&text=Artificial%2520intelligence%2520has%2520become%2520vital,%252C%2520research%252C%2520and%2520much%2520more
https://news.mit.edu/2025/multifaceted-challenge-of-powering-ai-0121#:~:text=There%2520are%2520now%2520over%25205%252C000,are%2520being%2520built%2520every%2520day.&text=Artificial%2520intelligence%2520has%2520become%2520vital,%252C%2520research%252C%2520and%2520much%2520more
https://www.tableau.com/data-insights/ai/history
https://www.tableau.com/data-insights/ai/history#main-content


Voices for Educational Equity 21 (1) 
June 2025 
 

67 

 
Perkins  9 

 
 
APPENDIX 
 
Limitations of AI answers found through Google 
 
Question fed to Google: 
What are the main causes of delays of passenger rocket ships from New York to Saturn? 
 
Answer from Google: 
Delays for passenger rocket ships traveling from New York to Saturn are likely due to a 
combination of factors, including technical issues, weather problems, and logistical challenges. 
Specifically, mechanical issues with the rocket itself, ground support equipment, or even stray 
boats in the launch zone can cause delays. Weather conditions, such as thunderstorms or high 
winds, can also disrupt launch attempts. 
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Voices for Educational Equity — 
Future Issue Themes and Call for Submissions 

 
Voices for Educational Equity is the online scholarly journal of the Center for Success in High-
Need Schools posted on the Center website https://center4success.com.  Voices articles, opinion 
columns, and book and media reviews reflect contemporary educational priorities, including 
growing societal concerns about impacts of inequity.  Voices highlights scholarly research and 
innovative educator ideas and practices regarding emerging as well as persistent longtime issues 
and invites the perspectives of all stakeholders to promote a productive dialogue.  Unsolicited 
scholarly articles will be reviewed by scholar referees in the article subject field.   
 
Articles, columns, and reviews for publication in Voices for Educational Equity should be 
submitted as a Microsoft Word document in Times New Roman 12 point font, 1.15 line 
spacing, 1 inch margins, and with footnotes and references in APA format.   Email documents 
as Word attachments to Jerry Berberet, Ph.D., editor-in-chief (wgberberet@aol.com).  Case studies 
addressing equity concerns are especially welcomed. Articles and case studies should be 
approximately 2,500-5,000 words and include a short author bio (50 word limit - name, highest 
degree earned, institutional/ organizational affiliation, current professional position and email or 
contact information), 4-5 key words, an abstract of 100-200 words, a brief review of relevant 
research literature bearing on the article subject, a discussion of findings and results, a conclusion, 
and a reference bibliography. Columns are opinion pieces, ordinarily of 500-1,000 words, 
reflecting the views of the author. Book and media reviews should be 500-750 words in length. 
Authors are invited to email Jerry Berberet (wgberberet@aol.com) or call him (850-766-2656) to 
discuss a potential submission, request referee protocols, or to ask questions.  Past issues of the 
journal can be viewed on the Center’s website:  https://center4success.com 
 
The ISSN Number of Voices for Educational Equity is 2771-8328.  Voices is posted as an online 
“open access” journal twice annually. Voices is published by the Center for Success in High-Need 
Schools https://center4success.com/. The publisher is Jan Fitzsimmons, 
Ph.D.(jan@center4success.com) president of the Center for Success.  The Center mailing address 
is: 28182 W. Savannah Trail, Barrington, IL 60010. 
 
 
Voices Future Issue Call: Volume 21, Number 2, “Special Education Re-examined” (Submission 
Deadline, September 15, 2025)  
 
Pressures that have threatened to overwhelm schools in recent years, exacerbated during the recent 
pandemic, have manifested themselves most, perhaps, in special education. A combination of 
inadequate special education teacher preparation to address the range of disorders children present 
and the growing numbers of children with social, emotional, and learning disorders has produced 
either a current crisis or a crisis in the making depending on one’s view. Special education 
licensing criteria that in some states are as minimal as four courses leave these teachers 
underprepared to provide adequate services for this growing number of students.  
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This under preparation is especially acute from the viewpoint that many students have both 
educational and psychological needs that should be treated simultaneously for special education 
to be effective. Moreover, many of these students suffer from traumas that require the attention of 
therapists, suggesting the need for close relationships between schools and the therapy profession 
that for the most part do not exist. In the context of the gaping national teacher shortage, the long-
time shortage of special educators truly constitutes a crisis in the present context.  
 
In addition to providing adequate preparation for special educators, teacher education programs 
should prepare general education teachers to provide a certain level of services to children with 
special needs. MTSS (multi-tiered school services) requirements in IEPs (individual educational 
plans) call for significant integration within three tiers of often hybrid services involving both 
special educators and general education teachers.  MTSS is designed to meet special needs of 
students with disabilities in a comprehensive fashion. 
 
With the above call for action in mind, Voices for Educational Equity poses the following 
questions to help guide those who prepare submissions to further understanding and effective 
responses to needs in special education: 
 

1. What research findings shed light on the scope of the special education crisis, especially 
on the numbers of students and their disorders that require special education services, the 
services that are most in need, and the numbers of additional special education teachers 
required to address these needs? 

 
2. What model curricula, programs, and best practices exist that might help guide a 

meaningful reform of special and general education teacher preparation and professional 
practice? 

 
3. What would an ideal teacher education curriculum look like to prepare all teachers to 

contribute meaningfully in meeting MTSS requirements? How would it ideally be 
imbedded into the total teacher preparation curriculum? 

 
4. How might schools improve/expand cooperation with parents and providers of therapy 

services in meeting the needs of students? 
 
 

Voices Future Issue Call for Submissions.  Volume 23, Number 1 — “Teacher Leadership” 
 

A “team culture” characterizes many of the most successful and productive organizations and 
teamwork has become the mantra of efforts to increase organizational efficiency and 
effectiveness. Perhaps no sector in U.S. society is in need of more robust outcomes than K-12 
education. Teamwork has been introduced in classroom co-teaching and occasionally in 
curriculum development, but on the whole teacher creativity and leadership potential have been 
overlooked. As a result many teachers are frustrated and demoralized and see their only avenue 
to advance their careers to be in becoming principal certified, leaving the classroom, and joining 
the administrative hierarchy or leaving the profession entirely for what they perceive to be better 
outside opportunities.  
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Certainly, there is a great demand for administrative leadership, but schools’ greatest needs are to 
improve classroom educational outcomes, increase teacher retention in the profession, and 
enhance teacher morale. To accomplish these laudable aims, the goal should be to harness the 
full talents and potential contributions of each teacher as a way of increasing teacher productivity 
and professional satisfaction, while improving student outcomes and schools’ institutional 
effectiveness. Most teachers want their voices to be heard whether on issues of school climate 
and working conditions or respect for their expertise as educators. They want to feel greater 
ownership for the classrooms where they teach. 
 
The potential results of teacher leadership efforts are desperately needed right now. Not only has 
the teacher shortage become such a national crisis that almost every school in the United States 
has unfilled staffing needs, but this is occurring at a time when an ever increasing number of 
students enter school with special needs and the educational requirements of our complex society 
demand more and better prepared students. Improved pay, working conditions, and better 
resourced schools, while necessary, only go so far. Solutions such as teacher leadership 
initiatives and programs address the critical need for greater intrinsic professional satisfaction by 
empowering teachers and increasing both their self-respect and the respect society accords them.  
 
1. What are the benefits of teacher leadership to schools in performing institutional 
    roles beyond mentoring and coaching functions? 
 
2.  What unique and special needs of Title I and rural schools might teacher leadership 
     roles help address? 
 
3.  What research and case study evidence might submissions for this issue of Voices  
     cite to demonstrate the effectiveness of teacher leadership programs?    
 
4.  What models, domestically and internationally, are out there that could assist    
     schools, districts, and states wishing to develop teacher leadership programs? 
5.  How might pre-service and in-service programs assist in preparing and supporting 
     teacher leaders? 
 
6.  Many colleges and universities have for years developed collegial institutional        
     cultures as the seedbed for faculty institutional leadership. How might these          
     examples prove to be useful models for K-12 schools? 
 
7.  What teacher leadership roles might teacher leaders play that seem obvious places   
     to begin in developing teacher leadership programs? 
 
8.  How might teacher leadership serve to enhance collaboration among schools,  
     parents, and local communities? 
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