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ABSTRACT 

This design-based research investigates the development of faculty’s self-efficacy in understanding AI’s 
pedagogical and technological implications. Generative AI (gen AI) is a pluralistic boundary object in higher 
education. Faculty disagree on how to approach it, but they tend to agree that its presence cannot be ignored. 
However, wide-spread discussion of the abstract concept does not correlate to actionable knowledge. Studies 
of literacy indicate that high fluency often masks low adequacy. This project’s purpose is to give faculty first-hand 
experiences of designing AI in order to enhance literacy. We do so by building the open-access Teach Anything 
platform as a trust inducing environment. It provides backend access and testing of several open-source large 
language models (LLM), and not just one LLM. Faculty use their own files to design their own applications in the 
context of experimentation or in their courses. We use Teach Anything to test the hypothesis that hands-on 
knowledge empowers faculty. Our key finding is that educators are empowered by this community-oriented, 
participatory approach, because they are proactive designers of AI, rather than passive consumers. They curate 
the retrieval corpus that grounds their open-source AI applications. They incorporate their new knowledge into 
adaptive teaching and students’ learning. 
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Introduction 

In higher education, gen AI is happening to faculty and 
students rather than with them or for them, leading to social 
and financial inequalities, among other spillovers. Multiple AI 
tools are imposed on campuses by administration and large 
corporations. AI has diluted and diminished the value of 
learning experiences, with its misinformation affecting the 
trustworthiness in human behaviors and AI-infused society. 
Academics can be fluent in talking about AI, but their deeper 
competence and pedagogical integration remain limited [1]. 
In cross-disciplinary surveys, educators describe 

repositioning themselves as curators and verifiers of AI output 
rather than confident designers of it [2], and another study  

 

records high faculty awareness of generative AI alongside 
markedly lower applied competence [3]. We need an 
inclusive environment and a safe testing ground for literacy-
driven trustworthy behaviors that push beyond stock 
arguments for or against gen AI. Trust emerges from gaining 
access to processes rather than merely accepting the 
verifiability of explicit answers.  
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The National Institute of Standards and Technology defines 
trust as a property of a system through metrology [4], defining 
trustworthiness through metrics of transparency, 
explainability, and interpretability, assessing an AI system's 
adherence to precursors of trust. This in part has led to the 
techno-solutionism in educational AI design that assumes 
trust will emerge from systems that produce predictable 
performance. I hypothesize that trust in AI-infused 
environment is not just a technical issue, but also a relational 
question [5]. Trust is not only about explainability or 
interpretability of a model. It concerns fostering deep social 
connections between educators and students. In this 
dynamic environment with many stakeholders, trust is not a 
property of an object but rather a type of relation and action 
[6]. Shifting our perspective on generative artificial 
intelligence (gen AI) in this way helps reduce misplaced trust 
in AI’s outputs while enabling students to engage with AI as a 
tool for interpretation and exploration rather than a product 
for passive consumption. 

My primary research question is: How do faculty, as designers 
of AI, develop AI literacy? My hypothesis is that faculty’s self-
efficacy in understanding AI’s pedagogical and technological 
implications will be enhanced by hands-on experiences, 
unavailable through commercial AIs. No commercial AI 
platforms allow full backend access for faculty. 
Customization of AI through API or fine-tuning LLMs has a high 
barrier of technical knowledge that most faculty do not 
possess. To test this hypothesis, Alexa Alice Joubin and 
Akhilesh Rangani built the open-access Teach Anything, 
https://www.teachanything.ai, as a “sandbox” for 
experimentation. Teach Anything gives educators access to 
the configuration and operation of open models to enhance 
meta-cognition skills. Faculty do not need any prior technical 
knowledge to use Teach Anything to design their own AI. Once 
faculty’s AI literacy develops in a controlled environment, 
they will be in a better position to foster trustworthy behaviors 
in their classrooms. They can then incorporate their new 
knowledge into their design of activities and assignments. 

Background and related work 

Faculty Report Low Self-efficacy 

While a great deal of research in education focuses on AI’s 
techno-solutionist effects [7], it often fails to identify how it 
can do harm and how educators might counter it.  

Faculty predominantly lack AI literacy and opportunities to 
customize existing AI tools, with the majorities of “college and 
university leaders” indicating that “their institutions are not 
very or not at all ready to use GenAI for such things as: 
preparing students for the future, 56% say their schools are 
not prepared for this” [8, p. 3]. A multi-university study 
identified low self-reported AI literacy among faculty [9]. AI 
competencies are central determinants of educator AI 
literacy [1], and AI literacy is the strongest predictor of 
pedagogically relevant use or rejection of generative AI [10]. A 
systematic review finds learner autonomy and literacy 
emerging as central pedagogical concerns, yet documents 
little attention to faculty as designers of AI rather than users 
of it [11]. 

Commercial AI Systems Inadequate 

While commercial AI chatbots provide immediate responses 
to students’ questions, their design often causes the loss of 

human nuance and discourages critical thinking, a problem 
that is corroborated by controlled evidence [12]. A study of a 
freely available tutor built on metacognitive scaffolding found 
that pedagogical design, not model fine-tuning, determined 
whether students learned or merely offloaded the task [13]. 
An evaluation of ChatGPT as a teaching assistant in 
introductory programming found it fluent yet inclined to 
supply finished answers where guided questioning was 
pedagogically required [14]. Effective communication today 
requires critical thinking to navigate diverse perspectives [15], 
foster relational understanding [16], and reflect on personal 
and others' worldviews [17]. These are essential skills for 
academic and career success [18] [19]. Research confirms 
that gen AI frequently acts as a “power persuader,” shaping 
professional judgment and disputing human’s validation [20]. 

Critical Thinking in Higher Education 

This highlights the urgent need for an open-access and 
customizable AI system to enhance critical thinking. Drawing 
on research on the positive effect of AI-framed questioning 
[21], we built Teach Anything to offer adaptive responses and 
ask students questions in order to scaffold their critical 
thinking process. Rather than functioning merely as an 
information retrieval tool, the faculty-designed AI 
applications on our platform can stimulate critical thinking. 

Why We Built Teach Anything 

Teach Anything addresses several of these problems. Some 
faculty regard AI as an employable skill for students, while 
others reject AI because it disrupts academic integrity. 
Faculty cannot agree on what the problem is, and each 
solution has a trade-off [22], [23]. Higher education does not 
intrinsically need AI, but faculty need space for 
experimentation. We need an inclusive environment to share 
untold stories and to tell new stories about society and civic 
technology. 

Built by educators for educators, Teach Anything is a 
permanently free platform for professors to design their own 
open-access AI. No technical knowledge is required for 
faculty to use it.  

Teach Anything, https://www.teachanything.ai, is open 
source and open access. It models ethical practices in 
human-AI collaboration and uses inclusive design principles. 
Teach Anything is a civic science project in which faculty and 
students collaborate on a solution that is public interest 
technology. Civic science empowers citizens to actively 
shape technologies that impact their life.  

Teach Anything’s goal is to strengthen faculty’s ability to 
independently evaluate AI systems and to make decisions 
about pedagogy with or against gen AI in our times. Teach 
Anything’s humanistic methods and community-oriented 
principles move away from a binaristic model of humans 
versus machines (or consumers versus corporations) to 
hypothesize an ecology of ideas suitable for higher education 
contexts. Teach Anything prioritizes positive outcome for 
educators and students.  

Moreover, all AI applications currently in use in education are 
commercial and were not designed specifically for the 
purposes of teaching or learning. Commercial LLMs generally 
do not allow changes to their parameters. Free tier AI 
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applications are not open-access resources, because they 
set usage limits, run advertisements, and turn the users’ data 
into products. Teach Anything is free and open access. It does 
not use faculty data or students’ chats to train any LLMs.  

Since faculty build their custom AI applications on Teach 
Anything with their own data and system prompts, they have 
more control over its behavior than a commercial product 
allows. Control here operates at the application layer: over 
the system prompt, the curated corpus, and the choice of 
base model. It does not extend to the pre-training of the open-
weight model itself, a distinction that matters when open and 
proprietary systems are compared directly [24]. The retrieval 
corpus for their applications is transparent and intentioned, 
not indiscriminately scraped from unvetted sources.  

We are committed to open culture. Faculty users are not 
locked into any one company’s ecosystem. They can freely 
experiment with more than 7 medium-weight, opensource 
LLMs (such as Mistral and Llama, between 10-100 billion 
training parameters) and switch them at will. The pre-trained 
parameters of these open-weight models are publicly 
available for developers to fine tune, though Teach Anything 
itself does not require or perform fine-tuning. 

Unlike for-profit, proprietary systems, Teach Anything 
provides transparency and inclusivity by allowing professors 
to curate, inspect and modify the retrieval corpus, the system 
prompt, and the generation settings, including the 
temperature (or creativity) and length of AI’s outputs. This 
approach not only democratizes advanced technologies but 
also fosters a collaborative community of educators and 
researchers committed to ethical AI implementation. 
Transparency in AI design ensures that the tools developed 
remain accountable. While commercial culture is prone to 
simplification and sloganization [25], open culture 
encourages nuanced deliberation [26]. 

Key Benefits 

Faculty as AI designers can act as “translator-mediators” [27] 
rather than victimized consumers. This is the case because 
faculty have considerably more control over the retrieval 
corpus and their applications’ behaviors than any 
commercial platform permits. It is an important first step 
toward building literacy to learn to curate datasets, configure 
a tool, and customize system prompts. Open-weight models 
are not themselves exempt from biases. A prospective 
controlled evaluation of an open model against a proprietary 
one found differences in factual reliability running in both 
directions [24]. However, instructors do not need full control 
of the underlying foundation model to develop literacy. 
Through their pre-defined corpus for retrieval and system 
prompts, instructors could minimize biases and 
misinformation. 

Through Teach Anything, what faculty deploy is not a base 
model but an application layer over open-source LLMs. 
Through a curated corpus and comprehensive, domain-
specific system prompts, faculty govern the model’s behavior 
which the instructors can inspect and improve upon. The 
open-access Teach Anything helps faculty develop AI literacy 
in order to guide students effectively in responsible AI use and 
rejection [28]. 

In building their own “narrow” AI applications, faculty create 
and define their corpus for retrieval. In contrast, commercial 
AI scrapes data from the web in a nontransparent manner 
[29], raising privacy, copyright and trust issues. Those LLMs 
are trained on datasets with inherent biases of white, 
masculine, and Western perspectives baked into them [30], 
[31]. Further, university faculty and students are marginalized 
in deployment decisions of AI [32], [33]. This problem 
emerged from depriving faculty of their agency and from 
training data that has been indiscriminately sourced from the 
web regardless of quality [34]. Research characterizes these 
harms as ongoing asymmetries rather than incidental errors 
[35]. 

Our argument, however, does not rest on the base model. 
Using our system, instructors choose from available open-
source LLMs to build a customized application. Comparative 
research supports our claim: educational value is determined 
by pedagogical design rather than by model access [13]; 
retrieval errors concentrate where the supplied context is 
inappropriate or insufficient [36]; and the trade-offs between 
open and proprietary systems rest on how each is configured 
for its domain [37]. Biases within open-source LLMs are 
minimized by the instructors’ dataset, system prompts, and 
retrieval instructions. For instance, instructors could program 
Teach Anything to respond to particular types of questions by 
drawing on only designated files. 

Key steps for faculty to build their own AI 

A Gold open access, SOC2-compliant platform, Teach 
Anything supports the creation of custom-configured, 
multilingual AI chatbots by faculty partners. The architecture 
is modular, and instructors, rather than vendors, control every 
layer of it. Files the faculty member uploads are extracted, 
indexed, and embedded into a retrieval corpus, and a 
retrieval-augmented generation (RAG) pipeline grounds each 
response in that corpus rather than in the open web. A 
discipline-specific system prompt governs how the 
application behaves—whether it answers, withholds, or asks 
a question in return. Faculty select from more than seven 
open-weight models and can switch between them at any 
point, including after deployment, so that no application is 
bound to one vendor’s model. A temperature control from 0 
to 100 calibrates how conservative or exploratory the output 
is, and a token setting determines how long each response 
runs. None of these operations trains or fine-tunes a model; 
they are acts of curation and configuration, and it is at this 
layer, rather than in the weights of the base model, that 
pedagogy is decided [13], [36]. Without technical knowledge, 
faculty in any discipline could follow these steps to create and 
experiment with their custom-configured, domain-specific 
applications:  

(1) Faculty would begin by selecting one of the medium-
weight, open-source LLMs. They can swap the LLM at any time 
even after their application is deployed. 

(2) Faculty would upload their files as the foundational data 
set. When interacting with students, the AI provides citations 
down to the page. It refers to specific sections of specific files. 

(3) Faculty can also use Teach Anything’s web crawler to index 
web resources, such as open education resources (OER) or 
open-source materials. 
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(4) Faculty would then write, and refine, their custom system 
prompts in any of the supported natural languages. They 
could design their AI to be a provocateur or a Socratic partner 
that asks students questions rather than write essays for 
students. 

(5) Faculty can adjust their AI’s “temperature” of creativity. 
They can set the number of tokens to control how long their 
AI’s output would be in each instance. 

(6) When completed, faculty can easily share their AI via 
permalinks that do not require students to login. The 
permalink can, for example, be added to existing learning 
management systems (LMS). 

(7) Faculty also has the option of using the automatically 
generated HTML or Next.js code to embed their chatbot as a 
floating button on any website. 

(8) After implementation, faculty can check, on their 
dashboard, anonymized student chat records. There are also 
analytics available, including commonly asked questions by 
students, outputs using source content (RAG hit rate), 
average duration of chat sessions, and low-confidence 
queries. Faculty use this insight to adjust their pedagogy and 
refine their AI. 

The faculty-designed chatbots will only reference the 
uploaded files and the faculty designated web sources. 
Keeping the inference window small significantly reduces the 
chances for factual errors and fabricated information. The 
baseline risk is substantial. Measured hallucination rates in 
systematic-review tasks reach 39.6% for GPT-3.5, 28.6% for 
GPT-4, and 91.4% for Bard. The primary problem is fabricated 
information [38]. Invented sources and quotations are 
especially corrosive in humanities teaching, where novices 
are least equipped to detect them [39]. Constraining the 
model through system prompts and a bounded corpus 
reduces this risk significantly even if it does not completely 
remove it [36]. The corpus includes faculty’s files and web 
sources designated by faculty. Our web crawler is designed 
with the ethical principle to respect robots.txt, a file at each 
website’s root folder. This file directs web crawlers on the 
paths they may access and paths that are off-limits. Honoring 
robots.txt and the site owner’s wishes is standard for ethical 
crawling. 

These chatbots, operating in 58 languages with textual and 
voice input, can offer adaptive responses to suit the learner's 
needs, taking as a cue the ways in which the student frames a 
question. Students’ full privacy is guaranteed. Faculty can 
upload material and write system prompts in different 
languages. Their AI applications will respond in the language 
which students choose to use in their queries. 

Teach Anything uses only open-source, mediumweight LLMs. 
When processing student queries and generating outputs, 
Teach Anything uses both the embedding and retrieval 
augmented generation (RAG) methods to ground responses in 
pre-defined, curated content. This smaller inference window 
enables more accurate operations, because the faculty-
designed applications reference small, pre-defined datasets 
and follow specific system-level instructions tuned for 
pedagogical benefits. A small corpus with clear boundaries is 
more effective for RAG than a large dataset. Research on 
retrieval systems indicates that errors occur when the 

retrieved context is unclear to answer the query [36]. Context-
aware retrieval architectures are shown to be more effective 
than generalists tools, such as ChatGPT, in specialist 
domains [40]. After generating each output, the chatbot 
reveals its reasoning process for transparency and 
pedagogical benefits. Students enjoy complete privacy 
because Teach Anything does not store their personal 
information or preferences. Their interactions are not sent off 
to train the LLM. Commercial LLMs are trained on stolen texts 
that are not disclosed or authorized. Further, users’ chats are 
used by AI vendors to train their LLM. Our system is 
transparent and ensures data privacy and security. 

Commercial gen AI products store usage history that harms 
the users [41]. In fact, prolonged interaction with commercial 
AI systems that store user information increases the models’ 
digital sycophancy [42]. These models mirror users’ views 
regardless of whether those perspectives are beneficial to 
users’ education. Teach Anything is designed to be 
productively “amnestic” in that it does not store student 
profiles or personal preferences. This feature prevents the 
issue of sycophancy common in commercial AI products. 
Interacting with digital platforms without leaving traces is a 
rare respite in the AI-dominated world. Every time a student 
interacts with a faculty-designed AI on Teach Anything, it is a 
fresh start. 

Results and findings 

More than 400 faculty members participate in Teach Anything. 
They are based in East Asia, India, Australia, the Middle East, 
Turkey, Egypt, Western Europe, Norway, the UK, North Africa, 
Canada, the US, Brazil, Argentina, and elsewhere. A small 
number of them took the extra step of sharing reflections on 
their experience. 

As a result of using Teach Anything, these participants (n=18) 
reported improvement in self-efficacy in understanding AI 
(Table 1). 70% gained understanding of AI’s pedagogical 
implications, and 30% developed knowledge of AI’s 
technological implications through their control of its 
temperature, system prompts, and inference window (files 
they uploaded). In terms of the next steps, 90% indicated that 
they were better positioned to make responsible, effective, 
and context-appropriate decisions about how to teach with or 
against AI systems. 10% indicates that they had not yet 
decided on AI’s role in their class but had stronger 
understanding of AI’s operation. 

Developing self-efficacy is the first step toward pedagogy that 
addresses challenges posed by gen AI. We thus contribute to 
a shared public knowledge base about AI systems and their 
societal impacts, particularly in the domain of higher 
education. We enhance literacy and self-efficacy by hands-on 
practice. 

Faculty participants also suggested and beta-tested new 
features in collaboration with our team, such as allowing 
students to generate practice quizzes. Aligning with 
participatory design principles, Teach Anything strengthens a 
broad range of stakeholders’ ability to understand, evaluate, 
and responsibly use AI systems. Through using our open-
access platform, faculty stakeholders gain first-hand 
experience in order to better understand how AI systems work 
and where they can fail. Collectively, we evaluate the quality 
and limitations of AI-generated outputs. 

Teach Anything is an open-source, open-access 
infrastructure that enables faculty across disciplines to 
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experiment with and design custom AI applications. As part of 
our efforts to promote open culture, Teach Anything offers 
faculty access to the proverbial engine room, with 
opportunities to adjust the retrieval corpus, system prompt, 
and generation settings for trustworthy outputs. By identifying 
ethical considerations and trust issues related to the use of AI 
in learning and development, this design-based research 
contributes to the ongoing dialogue about responsible AI 
implementation. These insights will be crucial for 
organizations, educational institutions, and policymakers as 
they navigate the integration of AI into learning and 
development processes. 

Teach Anything also promotes equity by making advanced 
tools more accessible to a wider range of faculty, regardless 

of financial resources and technical knowledge. This research 
created the following digital deliverables:  

1. A permanently free, open-access platform for higher 
education faculty to create open-source chatbots that 
support student learning in their specific courses.  

2. A series of open-access chatbots specializing in the 
disciplines of faculty participants.  

3. Monthly newsletters to faculty members and platform 
upgrades including new features.  

Faculty and students evolve their modes of interaction with AI 
created via Teach Anything in comparison to general-
purpose, commercial models. 

 

 

Table 1. The impact of Teach Anything on the users across diverse demographics 

Objective Activity Outcomes 

Increase faculty’s AI literacy (how 
AI systems work and where they 
can fail) through professional 
development opportunities 
offered by Teach Anything  

More than 400 faculty members utilize the open-
access Teach Anything to design their own 
domain-specific AI applications, following our 
illustrated, step-by-step guide. 

• Faculty use the open-access infrastructure to 
create custom-configured AI chatbots  
• Faculty develop learning activities using their 
custom AI  
• Faculty test new assignments with students 

Evaluate the limitations of AI-
generated outputs 

Faculty assess anonymized student chat records 
to gauge the pedagogical effectiveness of their 
instruction and of their custom AI. Faculty form a 
community of practice to share insights and 
strategies. 

Faculty evaluate the quality and limitations of AI 
generated outputs and adjust 
• their AI applications 
• their pedagogical approaches accordingly 

Make responsible and context 
appropriate decisions on AI and 
education 

18 faculty refine their system prompts and 
custom-configured AI based on evaluation of 
classroom activities and anonymized student 
chat histories 

These 18 faculty members discuss their 
development of self-efficacy with project leader in 
a preliminary survey 

 

Comparison with Other Platforms 

Similar projects exist, but they are by invitation only, 
commercial (BoodleBox), operating as fee-for-service and for 
K-12 teachers (Playlab), not sharable (NotebookLM), or 
designed for a single course. NotebookLM locks users into 
Google’s ecosystem. It is a commercial platform with a free 
tier; it is not open source and open access. Users can only 
upload files and do not have backend access. Public sharing 
is difficult. Playlab and BoodleBox only allow users to choose 
from among commercial LLMs. 

UCLA and Arizona State University, respectively, engage third-
party AI vendors to build textbooks and assignments that 
students have to pay for. UCLA offers a comparative literature 
course with a controversial AIgenerated textbook [43], [44] 
and class assignments provided by Kudu, a third-party 
platform [45]. Without faculty consent or knowledge [46], 
Arizona State University quietly used online instructional 
material from faculty to create AI-generated learning modules 
[47]. These partnerships with for-profit entities are often 
ineffective and untrustworthy. ASU Atomic generated faulty 
and decontextualized information [46]. 

Little Language Models by MIT Media Lab [48] is by invitation 
only and aims at elementary education. CS50 Duck, a virtual 
rubber duck chatbot, allows students in Harvard’s 
Introduction to Computer Science to “interact directly with 
GPT-4 in a controlled manner” [49]. These models do not 
provide backend access, are not open access or open source. 

Teach Anything is a grass-root, faculty-student collaborative 
learning project that serves as public interest technology. Our 
open-access platform allows educators everywhere to create 
custom AI for free. It does not write essays or code for 
students, and it gives educators and backend access to 
participate in civic science. 

Conclusion: GenAI is not a Black Box 

Teach Anything demonstrates that gen AI need not be a black 
box. In fact, it is AI companies that create and propagate the 
myth of a black box technology. Engineers know how its parts 
work by simply generating texts or images “appropriate to the 
scenario described by the prompts” that evoke “certain 
conceptual spaces” [50]. For its own interest, the AI industry 
has woven the so-called black boxes “into the stories they 
tell.” If it appears to be a black box it is only because of the 
companies’ choice of using “an impenetrable cluster of 
numerical values, linking vectors clumped together 
incomprehensibly in the training phase” [50]. 

The open-access Teach Anything changes these stories by 
empowering faculty members as designers. Large 
corporations offer AI models that cannot be edited or 
finetuned by consumers. Faculty do not have control over 
these models that lack interpretability. When addressing 
literacy challenges, bigger is not always better, as “large 
foundation models are giving way to smaller, more task 
specific models” [51], [52]. Teach Anything supports the 
creation of custom and “narrow” AI applications for specific 
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subjects or pedagogical methods. Teach Anything gives 
faculty more control. 
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