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Project Overview 

This project began with a simple but powerful question: What if an AI tutor could not only 
provide answers, but teach like someone we know and trust? From that question, the Bill Bot was born — 
a personalized AI tutor designed to embody not just the knowledge, but also the teaching style, values, 
and pedagogical spirit of our instructor, Professor Bill. More than just a learning assistant, the Bill Bot 
was envisioned as a digital reflection of a beloved educator, someone who listens carefully, asks 
meaningful questions, and gently guides students to deeper understanding. 

Many existing AI tutoring tools are highly functional and content-focused, meaning that they 
solve math problems, generate summaries, or quiz students on facts. But they often lack emotional 
awareness, pedagogical intentionality, and responsiveness to learners' identities and needs. They don’t 
engage with students as individuals, nor do they encourage deep, reflective learning. The Bill Bot fills this 
gap by emphasizing the relational side of learning experience. It was designed to serve as a thinking 
partner, modeled on a real educator who exemplifies thoughtful teaching. It does not try to be human, but 
it does try to bring the human qualities of care, curiosity, and questioning into AI-supported learning. 

Through guided conversation,  the Bill bot helps students unpack core learning concepts, connect 
theory to their own practice, and explore future career pathways in the field of learning design, like how 
Bill would guide students during office hours. Rather than giving direct answers, the Bill Bot prompts 
students to think critically, ask follow-up questions, and make sense of ideas on their own terms. The tone 
of the bot is intentionally calm, warm, supportive, and optimistic, reflecting the way our Professor Bill 
engages with his students in real life. Every design choice, from the bot’s dialogue to its avatar, was made 
with care to carry forward not just information, but the feeling of learning with someone who genuinely 
wants you to grow. 

Audience and Impact on Design 

The primary audience for The Bill Bot is graduate students at the Harvard Graduate School of 
Education (HGSE), specifically those enrolled in the T127 Teaching and Learning Practicum course. This 
audience of adult learners significantly influenced the tutor’s design, including its tone, content depth, and 
emotional design. The bot’s persona was crafted to be supportive and probing (as indicated by design 
surveys) rather than didactic, aligning with adult learning principles that emphasize autonomy and 
drawing on learners’ prior experiences. For example, the Bill Bot uses first names and a conversational 
style, embodying a “mentor” voice that is calm, patient, and occasionally humorous to establish trust and 
relatability. This conversational approach not only matches the informal mentorship style suitable for 
HGSE students but also leverages the personalization principle of multimedia learning, specifically 



“people learn better with a conversational tone” (Walsh, 2017). Content depth was calibrated for 
graduate-level understanding. T127 students have foundational knowledge of learning theories through 
How People Learn and are engaged in real educational practice, so the Bill Bot’s prompts delve into more 
nuanced reflections (e.g., asking how a theory applied in the student’s classroom experience). I tried to 
train the bot to avoid superficial questions; instead, the bot poses thought-provoking, Socratic prompts 
that assume a baseline of knowledge and push toward higher-order thinking (analysis, synthesis). The 
adult learner audience also meant we could incorporate terminology from course readings like “cognitive 
load” or “zone of proximal development” without extensive definition, keeping the dialogue efficient and 
intellectually stimulating. At the same time, the bot’s tone remains empathetic and encouraging, 
acknowledging that reflecting on one’s teaching practice can be emotional. Emotional design choices 
were informed by the need to create a safe, reflective space. The Bill Bot was designed to acknowledge 
user feelings and effort, for instance, responding with “I see, that situation sounds challenging” before 
probing deeper. This approach was inspired by social-emotional learning principles and meant to lower 
affective barriers, important because HGSE students often juggle stressful practicum experiences. By 
validating emotions and showing understanding while maintaining that it’s an AI tutor, not a human, the 
bot aimed to keep users comfortable and engaged. 

Learning Outcomes 

The Bill Bot creation was guided by clear learning outcomes identified early through a 
backward-design approach (Wiggins & McTighe, 2005). The intended outcomes for learners interacting 
with the AI tutor include: 

1.​ Reflect on key learning concepts through reflective conversations. After using The Bill Bot, 
learners will have actively recalled and examined theories and principles from their coursework, 
prompted by the tutor’s questions. They will articulate their understanding in their own words, 
fostering deeper metacognitive reflection. (Example outcome: Learner thoughtfully explains a 
concept like “scaffolding” in relation to their own teaching experience.) 

2.​ Explore applications of learning design across contexts. Learners will consider how learning 
design principles can transfer to various educational settings beyond their own. Through The Bill 
Bot’s guided prompts, they examine scenarios or examples from K-12, higher ed, corporate 
training, etc., applying concepts from class to these new contexts. This broadens their perspective 
and ability to generalize principles of teaching and learning. (Outcome: Learner identifies how, 
for example, cognitive apprenticeship might look in an online training vs. an elementary 
classroom.) 

3.​ Critically examine their own learning and teaching process with AI support. The ultimate goal is 
for learners to turn a critical lens on their personal approach to learning (and by extension, 
teaching). The Bill Bot’s reflective questions encourage users to identify assumptions, evaluate 
strategies they use, and uncover areas for growth. The AI’s interaction serves as a mirror, helping 
learners become more self-aware and intentional in their practice. (Outcome: Learner articulates 
a change they might make in their practicum based on insights gained from the reflection.) 

These outcomes align with higher-order cognitive skills – analysis, evaluation, and reflection – 
rather than rote knowledge. They also echo the course’s emphasis on praxis (the integration of theory and 
practice). By setting these targets, we ensured that the bot’s dialogue and the overall experience were 
geared toward meaningful learning gains, not just a friendly chat. Each prompt and response from the 



tutor was written with these outcomes in mind, modeling the backward design approach of planning 
assessments and activities to achieve the desired understandings. 

Instructional Process and Learning Theories 

Designing and developing the Bill Bot was an iterative instructional design process spanning 
discovery, design, development, testing/iteration, and reflection. At each phase, decisions were grounded 
in learning theory and course readings, ensuring the project was theoretically sound.  

During the Discover phase, I identified the need for an AI tutor that could facilitate reflection for 
adult learners. I researched how an AI might augment human learning, drawing inspiration from Dede et 
al. (2021)’s concept of “intelligence augmentation,” where AI and humans form a complementary 
partnership to enhance learning and reflection. This notion helped me framed the Bill Bot not as a 
replacement for human educators but as a supplementary coach that can prompt thinking in ways a busy 
instructor might not always have time for. Ertmer & Newby’s comparative analysis of behaviorism, 
cognitivism, and constructivism was also a helpful guide. Given the reflective, open-ended nature of our 
goals, a constructivist approach was most appropriate (as opposed to a strict behaviorist drill or a purely 
cognitive information recall). Ertmer and Newby note that learning theories provide designers with 
strategies and a basis for “intelligent strategy selection” (Ertmer & Newby, 1993). Aligning with Bill’s 
educational philosophy, I consciously chose strategies aligned with constructivism (e.g. guided discovery 
learning) and cognitivism (e.g. scaffolding prompts) for this project. The audience (graduate students) and 
desired outcomes (reflection, transfer) suggested that behaviorist techniques (reward/punishment or rote 
practice) would be insufficient. Instead, I focused on methods that engage learners actively in 
constructing knowledge. 

During the Design Phase, in designing the bot’s content and flow, I applied Backward Design 
principles. I first pinpointed the learning outcomes listed above, then designed the dialogue prompts to 
elicit evidence of those outcomes. For example, to achieve the outcome of applying learning design 
concepts to new contexts, I designed a sequence of questions where The Bill Bot asks the user to describe 
how a concept (like “scaffolding”) might look in a setting different from their own. This reflects Wiggins 
& McTighe’s idea of aligning activities with desired understandings from the start. The design was also 
heavily informed by constructivist theory. Constructivism posits that learners build new understanding 
based on their experiences, especially in authentic situations. To leverage this, many of The Bill Bot’s 
prompts ask the learner to draw from their real practicum experiences (“Recall a recent challenge in 
learning design that you faced…”) and then to connect those experiences to theoretical concepts. 
Additionally, I incorporated social constructivist techniques: although the interaction is one-on-one 
(learner and AI), it is fundamentally a dialogue. Vygotsky’s social constructivism emphasizes that 
learning occurs through social interaction and dialogue, where guidance from a more knowledgeable 
other can lead a learner to higher understanding. The Bill Bot was trained to do exactly this: it might 
introduce a concept name that the student hasn’t mentioned yet (“Have you considered the concept of 
cognitive load here?”) to push the discussion deeper, akin to an instructor referencing prior lessons. This 
design mirrors the scaffolding technique derived from Vygotsky’s work: provide support to extend the 
learner just beyond their independent ability, then gradually remove support as they gain mastery. 

To build and host The Bill Bot, we utilized PingPong, an AI-driven learning platform, in 
combination with OpenAI’s GPT-4 model as the engine for dialogue generation. Pingpong is a platform 
developed by Harvard Kennedy School, specifically designed for educational bots, allowing easy 
integration of course-specific content and fine-tuning of the AI’s behavior. GPT-4 brought a high level of 



conversational intelligence to The Bill Bot. One limitation of the PingPong+GPT-4 implementation was 
that it supports single-user, one-on-one interaction only. In other words, the Bill Bot can only converse 
with one learner at a time, and there is no multi-user or group discussion mode. This influenced the 
design: some initial ideas about facilitating peer-to-peer learning via the bot had to be set aside, focusing 
instead on personal reflection. While one-on-one tutoring fits our primary outcomes, it does limit the 
social learning aspect, with no ability for a cohort of students to share or compare answers within the tool 
itself.  

PingPong also offered the ability to review conversation transcripts (with user permission), which 
was extremely helpful for evaluation and refinement. This feature aligned with the Community of Inquiry 
(CoI) model considerations: by reviewing transcripts, I could gauge cognitive presence (were the 
students’ responses indicating deep reflection?), and adjust teaching presence as encoded in the bot’s 
prompts accordingly. The CoI model’s elements of teaching, cognitive, and social presence served as a 
framework in our media strategy. Teaching presence was represented by the bot’s design and facilitation – 
I effectively “designed instruction” into the bot’s script and the AI took on facilitation during the chat 
(Costa, 2022). Cognitive presence was the primary goal – the prompts were crafted to lead the learner 
through the CoI cognitive phases: a triggering question, exploration through the learner’s reflection, 
integration as the bot asks for connections, and resolution when the learner articulates a takeaway. By 
analyzing chat logs, I could see if that progression was happening and refine prompts if not. Lastly, social 
presence in a typical CoI sense was limited by the one-on-one medium; however, the bot’s warm tone and 
persona aimed to create a sense for the learner that they were in a dialogue with a “real” conversational 
partner (at least a friendly simulated one), which can enhance their comfort to express ideas openly. The 
choice of naming the bot after our Professor Bill and a backstory was specifically to boost social 
presence, so the learner perceives an engaging personality, not just a generic script. 

During the Develop phase, I compiled training content (structured instruction prompts, follow-up 
questions, examples) and built the bot’s dialogue structure. Cognitivist principles were particularly useful 
here in shaping how the bot responds to learner input. For instance, I integrated retrieval practice by 
asking the user to recall specific terms or readings from memory instead of the bot simply providing 
them. If a learner vaguely mentions an idea, the Bill Bot might say, “Which learning theory does this 
scenario remind you of?” to prompt retrieval, rather than directly saying, “This is an example of 
constructivism.” Another cognitivist strategy was scaffolding the sequence of questions. Early in the 
conversation, the bot provides more structure, for instance, breaking a big question into smaller ones. As 
the conversation progresses and the learner gains confidence, the bot’s prompts become more open-ended. 
This approach is informed by cognitive apprenticeship models, which emphasize making expert thinking 
visible and then fading support as the learner’s skills develop (Ertmer & Newby, 1993). 

I also integrated principles of cognitive apprenticeship into the conversations between the Bill Bot 
and the learner. This approach mirrors the process in which an expert demonstrates a task, guides the 
learner through it, and gradually withdraws their support (Collins, 2014). With The Bill Bot, initial 
prompts frequently illustrate the kinds of questions an expert educator considers, such as, “What evidence 
from learner behavior are you using to make that inference?”– modeling an expert’s reflective question), 
and later the bot might simply ask “And why do you think that is?” expecting the learner to do the heavy 
lifting.  

After building a functional prototype, we entered an iterative phase akin to formative evaluation 
or rapid prototyping. I was influenced here by Collins’ emphasis on iteration in situated learning, just as 



one refines an approach through ongoing feedback in cognitive apprenticeship, I refined the Bill Bot 
through real user trials. We conducted a live classroom prototyping session in our T127 class on April 10 
(illustrated in detail For example, an initial version of the bot occasionally provided direct lectures if a 
student seemed lost. Feedback showed this made the conversation feel one-sided, so I scaled back the 
direct info dumps, heeding the constructivist idea that learners must be active participants rather than 
receiving knowledge passively. Some users have expressed potential disappointment when the bot does 
not respond in the same manner as Professor Bill, who served as its model. Students often have 
heightened expectations, anticipating that the bot will deliver answers exactly like Bill, which is an 
unrealistic standard. To address this, I have adjusted the training prompts to help the bot respond in a way 
that more closely resembles Bill’s style. Additionally, I have decided to include a disclaimer stating that 
the Bill Bot is intended to serve as a thinking partner and tutor, and it is important to recognize that AI can 
never truly replace human interaction. 

The final Delivery phase involved presenting our work in a gallery walk and reflecting on the 
entire process and outcomes, which feels very meta-cognitive. In writing this analysis and reviewing the 
project’s trajectory, I connect back to theory once more. The reflection confirmed for me the value of a 
blended theoretical approach. No single theory dominated the design; rather, the project pragmatically 
synthesizes them. This echoes Ertmer & Newby’s conclusion that designers shouldn’t swear allegiance to 
one paradigm but should be informed by all, choosing what fits the situation. In The Bill Bot, 
constructivism drove the overall ethos (learner-centered, context-based meaning-making), cognitivism 
informed the internal learning strategies used (memory retrieval, scaffolding of thinking processes), and 
elements of sociocultural theory (Vygotsky) influenced the dialogic format and guided support. Even 
cognitive-behavioral techniques had a subtle role: for instance, the bot gives occasional positive 
reinforcement (“That’s a great insight!”) which, while not a primary strategy, nods to behaviorist 
understanding of motivation. Reflecting on the process also highlighted how closely it aligned with the 
ideas of continuous improvement and reflection-in-action we discussed in class (Schön’s reflective 
practitioner model, implicitly). By cycling through design and reflection, I, as the designer, was learning 
and improving just as we hope the end-users will. This aligns with the course’s emphasis on being a 
reflective educator – I experienced first-hand the benefit of systematically reflecting, much like we want 
our learners to do through The Bill Bot. 

Prototype Testing and Iteration 

A major milestone for the project was the in-class prototype test conducted on April 10. This 
session was part of our iterative design process, serving as a formative evaluation of The Bill Bot with 
real end users, our classmates in the T127 class. We treated the session as a design experiment, employing 
several methods to gather feedback: direct observation, an emotion card sort activity, a focus group 
discussion, and a post-interaction survey. During the prototype test, my teammates and I watched students 
interact with the Bill Bot on their laptops. We noted signs of frustration or ease (such as sighs, rereading 
the screen, smiling, or nodding), and we circled around asking how they are feeling. Observations showed 
that most students quickly embraced the conversational format, typing substantial answers to the bot’s 
questions. A common pattern was an initial hesitation (“What exactly should I ask? Is it expecting a 
‘right’ answer?”), but after the first one or two exchanges, users became more open in their responses. 
This affirmed that the tone and prompts were approachable enough for users to engage without fear of 
being evaluated.  



To explicitly capture the affective experience, we used an emotion card activity. At the end of the 
session, participants in focus groups were given a set of cards, each representing a possible emotion or 
reaction. We asked them to select up to 3 cards that reflected how they felt during the interaction with the 
Bill Bot. One emotion we tracked carefully was “Bored” – virtually no one selected it, indicating the 
interaction held their attention. The emotion card exercise confirmed that our emotional design was 
largely on target: engagement was high, and frustration was generally low/moderate. It also underscored 
the importance of the bot’s encouragements. Participants explicitly mentioned that they appreciated the 
bot’s friendly tone and patience. 

Immediately following the interaction and emotion activity, we held an informal focus group 
(about 20 minutes) with the participants. This was a semi-structured discussion where I asked a few 
prompting questions and then let the conversation flow. Key prompt questions included: “What did you 
like best about interacting with The Bill Bot?” “What felt challenging or uncomfortable?” “In what ways 
did it make you think differently (or not)?” The focus group provided valuable qualitative feedback. 
Several students noted that the reflective questioning style of the bot prompted deeper reflection than they 
had anticipated. One student shared, “The bot’s questions felt very personalized.” Another student agreed, 
stating, “When interacting with the bot, I couldn’t just think passively; I had to type a response, which 
encouraged me to reflect and confront my own ideas.” The discussion also touched on the ethical comfort 
level of participants: no one found the bot to be creepy or overly human-like—an encouraging indication 
that we successfully navigated the “uncanny valley” and maintained transparency. However, a few 
students expressed frustration when the bot did not respond in the same manner as Bill. In response to this 
feedback, I included a disclaimer clarifying that the bot is modeled after Bill but is not intended to replace 
him in any way. 

Finally, we collected anonymous survey responses via a quick Google Form. This survey 
included Likert-scale items and open-ended questions for further feedback. Quantitatively, the results 
were encouraging. Based on the observation and survey, I added a brief orientation message at the start of 
the chat to clarify the purpose and ease users in. We also tweaked a few prompt wordings to be clearer. 
The focus group feedback about wanting to explore multiple concepts led us to ensure the bot could 
handle tangents – I expanded the conversation branches so that if a user brought up a new topic mid-way, 
the bot could follow that and still tie it back to prior points eventually. This made the dialogue structure 
more flexible. The prototype testing was crucial in transforming a theoretical design into a 
learner-approved tool. This process exemplified user-centered design – every major issue identified was 
addressed in the next version. It also underscored the value of mixed-method evaluation (combining 
observations, emotional mapping, discussion, and surveys) to get a full picture of the learning experience, 
something I will carry forward in future instructional design endeavors. 

Assessment Plan 

Here is a proposed assessment plan to evaluate both the learning outcomes for students and the 
performance of the AI tutor in meeting those outcomes. First, we could incorporate Post-Interaction 
Reflective Writing. After each session with the Bill Bot, learners will complete a short reflective writing 
assignment. This could be a prompt such as “Summarize one insight you gained from your conversation 
with The Bill Bot. How did articulating your thoughts help (or not help) you understand the concept 
better?” The purpose is to see if the act of conversing with the AI translates into meta-cognitive 
awareness or conceptual clarity in the student’s own words. These reflections can be assessed with a 
rubric looking at depth of insight, connections made to course content, and any shifts in perspective. We 



expect that students’ reflective writings will contain references to specific theories or concepts, indicating 
they internalized and processed those during the AI dialogue. (For example, a strong response might say, 
“Talking with The Bill Bot made me realize I was applying a constructivist approach in my lesson without 
knowing the term for it; now I see how intentional scaffolding can help my students more.”) The 
reflective writing serves as both an assessment for learning (itself a learning activity) and of learning, 
capturing the outcome “critically examine their own learning process.” 

In addition, we could incorporate post-interaction self-report surveys that include Likert-scale 
items targeting the cognitive and affective domains. Sample statements for agreement could be: “The 
conversation with The Bill Bot helped me recall knowledge I hadn’t considered in a while,” “I felt 
intellectually challenged by the questions The Bill Bot asked,” “I felt comfortable sharing my thoughts 
with The Bill Bot,” “The session motivated me to learn more about [a topic],” etc. These items map to 
engagement and motivation constructs. We will also include questions about emotional state, similar to 
the prototype survey but refined: “During the session I felt: (select all that apply) stimulated, frustrated, 
supported, indifferent, confident, etc.” By aggregating these responses, we can identify patterns (e.g., if a 
notable percentage report frustration without resolution, that’s a red flag; if most report feeling supported 
and challenged, that’s success). Over the course of multiple sessions, we can look for changes – for 
instance, does repeated use of the bot increase a student’s comfort and reflection depth (indicated by 
survey trends)? These self-reports complement the reflective writings by adding the learners’ subjective 
evaluation of their learning process and engagement, which is a key outcome in itself (since we want 
learners to value the reflection process). 

Furthermore, by looking at conversation analytics, which serves as formative Assessment of the 
tool itself, we can continuously assess the Bill Bot’s performance using data from the conversations. 
PingPong allows moderators to see de-identified chat logs, so we can analyze these for both usage 
patterns and learning indicators. We might develop an analytic coding scheme to categorize student 
responses (e.g., on-topic vs off-topic, shallow vs deep response) and see how the bot’s prompts correlate 
with those. This can inform further improvements (assessment for learning design). It’s worth noting that 
while this is not assessing the student in a graded sense, it assesses whether our tool is prompting the kind 
of thinking we expect, essentially validating the learning outcomes indirectly. 

Personal Contribution and Reflections 

I was responsible for researching and integrating the theoretical framework that underpins The 
Bill Bot. I revisited course readings (like those by Collins, Vygotsky, Ertmer & Newby, etc.) and made 
explicit design notes on how each would inform the bot. For instance, I wrote the initial design spec 
document where for each learning theory, I listed possible features (e.g., Constructivism - use learner’s 
own experiences in prompts). This theoretical grounding was then continuously referenced in 
development. Essentially, I acted as both the instructional designer and the learning scientist for the 
project.  

My most time-intensive contribution was actually building the Bill Bot within the PingPong 
platform. This involved writing the system and user prompts that guide GPT-4’s behavior, inputting a 
knowledge base of key course concepts (so the bot had some canonical info to draw on), and crafting the 
dialogue flow logic. I essentially “trained” the bot by providing example Q&A pairs and setting the tone 
in the prompt (for instance, instructing it to be Socratic, never just give the answer, always ask another 
question). This was an iterative writing process – I wrote and refined dozens of potential prompts and 



responses, tested them, and adjusted as needed. No pre-existing script could do this; it required original 
content creation on my part. When the bot sometimes gave an unsatisfactory response in testing, I would 
trace it back to how I could modify the training prompt or add a specific directive (“if user says X, do Y”) 
to handle it. The final polished dialogue and behavior of The Bill Bot is largely the result of my careful 
prompt engineering and scenario training. 

Anticipating the need for feedback, I designed the prototype testing protocol – the observation 
checklist, emotion cards, focus group questions, and the survey – as described above. Crafting these was a 
key contribution as it guided how we would gather user data. I ensured the survey questions aligned with 
our learning objectives (so we could evaluate if objectives were met) and that the focus group prompts 
would surface both positives and negatives. After the prototype test, I also conducted the analysis of this 
feedback (coding qualitative comments, summarizing survey results) to directly inform design changes. I 
also organized the April 10 classroom testing session, coordinating with Bill to allocate class time and 
setting up all required materials. During the session, I facilitated the introduction of the bot to my peers, 
observed and took notes, and later led the focus group discussion with my teammates. Afterward, I 
compiled the feedback and led the debrief with the team, taking their input as well. In subsequent 
iterations, I was the one to implement changes in the bot and test them.  

For the final Gallery Walk, I created the presentation materials to showcase the Bill Bot. This 
included a slide deck that summarized the project and highlighted chat excerpts to demonstrate how the 
bot works, communicating the technical process to a non-technical audience. Additionally, I designed the 
Bill Bot’s avatar imagery, which was important to me to give the project a polished, engaging presence. 

My contribution at every step guaranteed that the learning theory that inspired the idea never got 
lost – I could enforce that consistency since I was also the one coding the bot and designing assessments. 
Moreover, leading this project taught me a great deal about being a reflective practitioner. I kept a design 
journal throughout, logging decisions and why I made them, as well as reflections on what to improve. 
This meta-level engagement (designing a reflective tool and reflecting on designing it) was a unique 
growth experience. To sum up, my personal contributions spanned ideation, research, content creation, 
technical development, evaluation, and presentation. I feel a deep sense of ownership and learning from 
having driven every facet of “AI Tutor – The Bill Bot.” The result is not only a functioning educational 
tool of which I’m proud, but also a richer skill set in learning design, edtech development, and 
user-centered research and iteration that I carry forward. 
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