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Abstract. AI in education is commonly delivered through web-based 
systems such as online forms and institutional platforms. However, these 
approaches can exclude teachers in low-resource contexts, where every-
day mobile platforms like WhatsApp serve as primary digital infras-
tructure. To address this gap, we present a field pilot in Cameroon 
that deploys a WhatsApp-based chatbot with LLM-supported content 
for teacher professional development (TPD), compared with an online 
form baseline. The system was evaluated through a mixed-methods study 
with 47 primary school teachers, integrating quantitative measures with 
qualitative insights from interviews and participant feedback. Results 
show that the chatbot was rated higher in perceived usability and over-
all experience, while learnability remained comparable. These improve-
ments were driven by platform familiarity, low interaction overhead, and
the modular structure of LLM-supported content, but were constrained
by connectivity limitations, prepaid data costs, and multilingual needs
(English/French). Building on these findings, we outline design direc-
tions for multilingual, culturally grounded interaction and for supporting
prompting and reflection in AI use. We advocate for teachers’ long-term
aspirations through goal-setting and scenario-based learning, illustrating
Thoughtful AI that supports reflection, relevance, and growth.

Keywords: Teacher professional development · AI in education · 
WhatsApp · Equity · Global South

1 Description of the AIED Implementation Practice 

1.1 Study Context 

Background and Site Context. Teachers in Cameroon operate in a multilingual, 
mobile-first, and resource-constrained educational environment. This context is 
shaped by the country’s bilingual education system in English and French and
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regional cultural diversit y [1,11]. These conditions are coupled with uneven digi-
tal infrastructure: while mobile phones are widespread, reliable in ternet remains
inconsistent, especially outside urban areas [14,16]. As a result, teachers rely 
on prepaid data, face frequent network interruptions, and have limited access 
to institutional systems or p ersonal computers—reflecting broader mobile-first,
intermittent connectivity patterns across sub-Saharan Africa [7,24]. 

Despite these constraints, WhatsApp has become a central communication 
infrastructure in schools. This platform is widely used f or administrative coor-
dination, peer support, and informal professional learning [3,20,27]. In this con-
text, WhatsApp functions not just as a messaging tool but as an embedded 
socio-technical infrastructure supporting everyday teaching and collaboration
[7,23,28]. This role makes it a strong candidate for embedding AI-supported 
educational to ols into teachers’ existing practices.

Fig. 1. In-person teacher professional development workshop conducted as part of the 
study. Teachers participated in facilitated group discussions a nd reflective activities
that complemented the WhatsApp-based chatbot learning modules.

Partner Organization and Training Program. The study was conducted in col-
laboration with an international organization that provides in-service TPD for 
primary school teachers across multiple regions of Cameroon. The organization 
works through sustained partnerships with sch ool leaders and teachers, delivering
in-person workshops complemented by ongoing follow-up and support activities.

This study was conducted during a teacher training workshop i n Septem-
ber 2025 (see Fig. 1). This workshop took place over one week in Bertoua, in 
Cameroon’s eastern region, with sessions delivered primarily in English and sup-
ported by live French translation. A total of 55 primary school teachers from six 
private schools participated. Within this workshop setting, a WhatsApp chatbot
was introduced as an experimental module, with approximately 30min of guided
use each day.
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Fig. 2. Example WhatsApp chatbot lesson flow used during the teacher professional 
development pilot. Screenshots show (left) course selection and multimedia lesson con-
tent; (middle) a reflection prompt embedded i n the chat interaction; and (right) lesson
completion and navigation to subsequent modules.

1.2 WhatsApp Chatbot 

The chatbot delivered TPD through short, structured, conve rsational modules
on WhatsApp (Fig. 2). These modules guided teachers through navigation and 
pacing (menus and step prompts), presented micro-content (text and occasional 
multimedia), and prompted reflection by connecting ideas to classroom practice. 
This conten t was developed using an LLM-supported dashboard for NGO facil-
itators (see Appendix Fig. 3), including drafting explanations, generating exam-
ples, and creating variations of reflection prompts, with all outputs reviewed by 
the NGO facilitator. Some of the later content was generated using the LLM 
dashboard, while the initial modules were manually created using support from 
online LLMs. The c hatbot interaction and delivery remained menu-based and
scripted on WhatsApp. Within WhatsApp, teachers engaged by selecting menu
options or entering responses.

The chatbot content was aligned with the partner NGO’s ongoing TPD cur-
riculum. This curriculum drew on established pedagogical approaches rather 
than bespoke technical content. These approaches included Teaching with Love
& Logic, which emphasizes relationship-centered classroom management and
shared responsibility [12]; Play-Based Learning, which supports child-centered, 
activity-driven instruction in early classrooms [15,29]; and The Stoplight App-
roach, which helps teachers interpret and respond to students’ emotional states 
using a simple red–yellow–green model grounded in self-regulation research
[10,26]. In addition, one module was manually created to introduce the NGO, 
helping teachers become familiar with its program, work, and mission.
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1.3 Data Collection 

We used a mixed-methods approach to study teachers’ experiences during a one-
week training program. This study was approved by the Ethics Review Board 
(ERB) at Saarland University (No. 25-08-6) and included surveys, chatbot inter-
action data, school-based group discussions, and semi-structured interviews.

Procedure and Data Collection. Teachers first completed a bilingual 
(English/French) Google Form pre-test with consent and demographics, along 
with 20 structured questions, serving as a baseline for comparison with the chat-
bot. Teachers were then onboarded to the WhatsApp-based chatbot through 
a facilitated training session that used printed and digital instructions, along 
with guided, hands-on interaction. During the first few days, teachers completed 
onboarding and initial activities, followed by additional introductory activities 
over the next two days. After this use period, participants completed a primar-
ily paper-based post-training survey (n =  47, 39 female, 8 male) to capture 
perceptions of usability, learnability, challenges, and anticipated future use. To 
complement the survey, brief school-based group discussions were held across 
six s chools (two representatives per school, English/French), focusing on experi-
ences, benefits, and challenges. Finally, semi-structured interviews conducted a
few weeks after the training with a subset of teachers provided deeper insights
into trust, language, access, and expectations for future AI-supported profes-
sional development. A summary of all data sources and their purposes is shown
in Table 1. 

Table 1. Summary of Data Collected

Data Source Participants Purpose 
Online form 40 teachers Baseline comparison with chatbot; initial 

experience with w eb-based interface
Chatbot interaction logs 47 teachers Patterns of use, completion, and i nteraction

flow
Post-training survey 47 teachers Metrics for usability, learnability, challenges, 

and future use
School-based group
discussions

6  schools Collective reflections and improv ement
suggestions

Semi-structured 
in terviews

14 teachers In-depth perspectives on AI, trust, and
equity

1.4 Data Analysis 

We analyzed the data using a mixed-methods approach to understand teach-
ers’ experiences. This analysis combined quantitative surv ey data with qualita-
tive feedback from discussions and interviews [9]. The quantitative data were
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analyzed using descriptive statistics and paired tests appropriate for this pilot. 
The qualitative data, including open-ended responses, g roup discussions, and
interviews, were analyzed thematically using inductive coding [8]. These themes 
focused on patterns related to access, language, infrastructure, and perceptions 
of AI-supported professional development. The findings were triangulated across
methods to strengthen interpretation.

1.5 Technology Access, WhatsApp Use, and Prior AI Exposure 

Mobile-First Access and WhatsApp Use. Teachers primarily relied on mobile 
phones and WhatsApp for communication and professional learning. This 
mobile-first environment was reflected in device access: 87.5% (42/48) owned 
a personal smartphone, 4.2% (2/48) shared a phone, and 8.3% (4/48) reported 
no phone access. These access patterns were accompanied by widespread What-
sApp use: 77.1% (37/48) reported daily use and 10.4% (5/48) reported weekly
use. Together, these findings show that WhatsApp was already embedded in
teachers’ everyday routines prior to the intervention.

LLM Use Through Embedded and Informal Channels. Teachers had prior expo-
sure to LLM-based tools, but this use was informal and uneven. This exposure 
was shaped by platform integration, with a majority 62.5% (30/48) identify-
ing Meta AI—embedded within Facebook or WhatsApp—as their primary tool. 
Teachers attributed this preference to immediacy and familiarity, noting that 
“it’s already there...you just enter and type your question” (T5). In contrast, 
16.7% (8/48) preferred ChatGPT, which they described as easy to install and 
use independently: “you just download the application, type your question, and 
it gives you the answer” (T5). Only 2.1% (1/48) reported no prior AI use. Lan-
guage preferences further shaped access: 60.4% (29/48) were more comfortable
in English, and 39.6% (19/48) in French. These patterns suggest that teach-
ers prefer AI tools that are lightweight, mobile, and embedded within existing
communication platforms, shaping how AI-supported TPD can be accessed and
adopted.

1.6 Prior Work: AI-Supported Teacher Professional Development 
and Reflective Practice 

Scaling effective teacher professional development (TPD) remains a challenge 
in low-resource contexts. TPD is critical for instructional quality and teacher 
confidence, yet many programs rely on one-off workshops or lightweight web-
based tools (e.g., online forms) that offer limited support for sustained reflection
and feedback [2,22]. Mentoring and peer-learning approaches, including virtual 
communities of practice, have shown initial impact [5], but they are difficult to 
scale where time, infrastructure, and expert facilitation are limited [6]. Recent 
work suggests AI could help address these constraints by providing on-demand
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reflection support, feedback, and access to instructional resources [17,25]. How-
ever, most AI-in-education systems are student-focused and evaluated in well-
resourced settings with stable connectivity. As a result, little is known ab out
AI-supported TPD in mobile-first, low-connectivity, bilingual contexts such as
Cameroon.

In many African contexts, WhatsApp already serves as a practical infrastruc-
ture for teacher co ordination, peer support, and informal professional learning
[3,18,19]. This widespread use makes WhatsApp a natural platform for extend-
ing TPD, but existing practices are often unstructured and require ongoing facili-
tation [18,23]. Embedding structured, AI-supported instruction with WhatsApp 
may provide more consistent scaffolding at scale [3,7,13]. However, there is lim-
ited field evidence on how AI-supported WhatsApp chatbot approaches compare 
with conventional web-based tools such as online forms, and on the benefits and
challenges they entail in low-resource settings.

Research Questions. Drawing on survey data, system usage, group discussions, 
and interviews, w e address the following research questions:

– RQ1: How do teachers’ experiences differ when completing training activities 
using a WhatsApp-based chatbot ve rsus a conventional online form?

– RQ2: What are the benefits and challenges of using a WhatsApp-based chat-
bot for TPD in low-resource school contexts?

2 Reflection on Challenges and Opportunities 

We report findings from surveys, system logs, and semi-structured int erviews,
organized around our research questions.

2.1 RQ1: Comparing Chatbot and Online Form Experiences 

Table 2. Comparison of Means: Chatbot vs. Online Form E xperiences (RQ1)

Measure Chatbot Form t(43) p-value 
Usability 7.82 7.33 2.05 .046* 
Learnability 7.00 6.76 1.27 .212 
Combined Scale 7.41 7.03 2.08 .044* 

Note: *p  <  .05. Effect sizes (Cohen’s d) were 
small to moderate for usability (d = 0.37) 
and the combined scale (d = 0.32), and very
small for learnability (d = 0.16).
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We compared teachers’ experiences between the chatbot and the online form 
across usability, learnability, and overall experience. These measures demon-
strated acceptable internal consistency. The usability scale showed good relia-
bility (Cronbach’s α = .81), the learnability scale showed acceptable reliabilit y
(α = .74), and the combined scale showed good reliability (α = .83) (Table 2). 

Usability. The chatbot was rated as significantly more usable than the online 
form. This difference is reflected in higher mean usability scores for the chatbot 
(M =  7.82) compared to the online form (M =  7.33), and was statistically sig-
nificant, t(43) = 2.05, p = .046, with a small–to–moderate effect size (Cohen’s 
d =  0.37). These differences were supported by qualitative data, which suggests 
that familiarity with WhatsApp and the c hatbot’s low interaction overhead con-
tributed to higher usability. As one teacher noted, “I use WhatsApp every day, so
it was easy” (T5). In contrast, the online form was often described as requiring
additional explanation or assistance, particularly at the start.

Learnability. Learnability did not differ significantly between the chatbot and the 
online form. This is reflected in similar mean scores for the chatbot (M =  7.00) 
and the online form (M =  6.76), t(43) = 1.27, p = .212, with a very small effect 
size (d =  0.16). These findings were supported by qualitative accounts indicating 
that b oth tools could be learned successfully, but that they relied on different
forms of support: step-by-step prompts within the chatbot versus facilitator or
peer support for the online form.

Combined Experience . The chatbot showed a significantly better overall expe-
rience than the online form. This is reflected in higher combined scores for the 
chatbot (M =  7.41) compared to the online form (M =  7.03), t(43) = 2.08, 
p = .044, with a small–to–moderate effect size (d =  0.32). These differences 
were supported by qualitative responses, where teachers emphasized the chat-
bot’s speed, clarity, and f amiliarity, and expressed greater confidence in using
it independently. In contrast, the online form was more often associated with
challenges related to connectivity, language, and the need for assistance.

2.2 RQ2: Benefits and Challenges of WhatsApp-Based Chatbot 
for Professional Development 

Familiarity and Low Access Barriers. The chatbot was easy to adopt because it 
was built on tools teachers already used. Teachers described joining the system 
by saving a number and following step-by-step instructions, without needing 
to learn a new platform. As one teacher explained, “everything was clear and 
directed step by step.  .  .  before you leave the first stage, they will tell you what to 
do” (P2). Others emphasized language and routine familiarity, noting, “it was 
easy because the language was one I could understand, so I could follow what
was asked and respond” (Survey), and “I use WhatsApp every day, so it was
easy” (T5). These accounts suggest that aligning with existing practices reduced
onboarding effort and made participation feel natural rather than technical.
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Clear Structure and Support for Teaching Practice. Teachers used the chat-
bot to support lesson preparation and classroom practice. Building on famil-
iar WhatsApp interactions, the chatbot provided structured guidance through 
short explanations, reflection prompts, and concrete examples that could be 
directly applied in classrooms. Teachers also valued access to examples, videos, 
and step-by-step guidance at their own pace. As one participant noted, it facil-
itates learning.  .  .  it makes the lessons easier” (T5), while another shared, if I 
am blocked somewhere, it can help me” (P2). Teachers also mentioned early 
opportunities of practice-linked r easoning, such as connecting module concepts
to classroom activities. Several teachers described returning to the chatbot as a
reference for teaching strategies; for example, one noted it “serves as a reference
where I can return to teaching strategies when I need them” (T12).

Connectivity and Infrastructure Constraints. Connectivity and data limitations 
frequently disrupted the chatbot’s use. Teachers described slow loading times, 
interrupted sessions, and difficulty completing activities when network coverage 
was weak. As one participant summarized, “the only difficulty is the network” 
(T12), while another noted, “those who never had a connection were struggling 
to c onnect” (T5). These accounts suggest that participation was shaped less by
system usability and more by external infrastructure conditions such as data
availability and signal strength.

Language and Interaction Limitations. Language barriers and rigid interac-
tion flows limited the chatbot’s accessibility and flexibility. Teachers noted that 
English-only content excluded some Francophone colleagues; as one participant 
observed, “we had those other French (speaking) brothers and sisters that were 
not understanding the English very well” (T14), highlighting the need for French 
support. Participants also described the chatbot’s fixed navigation as restrictive. 
As T4 explained, “it always brings m e back there. . . you have to keep at it until
it happens.” Teachers expressed a need for more flexible and interactive features,
including personalized feedback and the ability to ask open-ended questions.

3 Future Steps and Implementation Needs 

Building on pilot findings from a one-week deployment (n =  47) across compar-
ative experience (RQ1) and reported barriers (RQ2), we outline f uture design
directions for AI in rural communities informed by teachers’ voices.

From Prompting to Reflection: Supporting Thoughtful AI Use. Teachers empha-
sized that effective use of LLMs requires careful prompting and active effort. 
Many described iteratively refining their questions when responses were unclear 
or not locally relevant. As one teacher noted, “it depends on how the question 
is asked” (T5), explaining the importance of prompt formulation. At the same
time, teachers expressed concern that new AI users may be misled by responses
that appear correct but are not appropriate in context. They also highlighted the
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risk of reduced reflection when AI is used uncritically. As one teacher explained, 
“it (AI) can make people think less, because answers come so quickly.  .  .  it should 
encourage teachers and learners to reflect, not only to copy ready-made answers” 
(T8). These reflections point to the need for scaffolding both prompting practices 
and critical engagement with AI. Future work can support teac hers in developing
prompting strategies and reflective use of LLMs in classroom contexts, building
on emerging evidence from AI-supported learning interventions (e.g., large-scale
deployments such as Microsoft Copilot–based tutoring in Nigeria [30]). Thus, 
designing for Thoughtful AI that encourages r eflection rather than passive con-
sumption.

Expanding Language Support and Cultural Sensitivity. Language and cultural 
misalignment limited both access and relevance in this bilingual context. Teach-
ers noted that English-only interaction excluded some users and emphasized 
the need for support in French and regional languages commonly used in their 
communities. Teachers also highlighted gaps in how LLMs reflect local cultural 
contexts. As one teacher explained, “I do not feel that AI tools really consider our 
culture in Cameroon.  .  .  when I researched ‘inclusive education’, I expected more 
focus on children with disabilities, but the tool focused on issues like transgen-
der inclusion, which felt like it was imposing another culture” (T9). In response,
teachers expressed interest in contributing to community-driven datasets that
incorporate locally relevant examples and perspectives. These findings point to
the importance of participatory data collection and localization—such as ini-
tiatives like Digital Umuganda in Rwanda for building voice datasets [21]—to 
support the design of culturally grounded A I systems for TPD.

Supporting Long-Term Aspirations and Professional Growth. Teachers saw AI 
as a tool not only for immediate tasks but also for supporting their long-term
professional goals [6,7]. Teachers described how AI could help them plan future 
pathways, develop new skills, and explore opportunities such as pursuing further 
education or becoming trainers. As one teacher shared, “AI can help me by 
giving clarity and guidance about my vision and objectives.  .  .  what opportunities a 
master’s degree might open and what steps I should take” (T7). Beyond pedagogy, 
teachers highlighted how AI could connect them to broader know ledge beyond
their local context. For example, one teacher described how access to “knowledge
from many cultures and contexts” (T12) could support their goal of becoming a
trainer and help them think through potential research directions.

Future work can build on this by designing systems that support long-term 
TPD with AI. For example, A I-powered tools could include adaptive goal-setting
features [4] alongside virtual roles or scenario-based interactions [5]  (e.g.,  simu-
lating being a trainer), helping teachers for future opportunities.
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Scaling Deployment and Strengthening Evaluation. Sustained impact will require 
moving beyond short-term pilots to long-term, real-world deployment. Building 
on this initial study, future work can focus on longitudinal implementations [5]  to  
assess sustained engagement and changes in teaching practice over time. While 
LLMs in this work primarily supported content creation and refinement, the 
next step is to more tightly integrate AI into teacher-facing interactions. This 
shift points toward the design of Thoughtful AI systems that support reflection, 
contextual adaptation, and sustained engagement in everyday teaching practice. 
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A Appendix 

See Table 3. 

Fig. 3. Dashboard for managing WhatsApp-based professional development content.
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Table 3. Participant demographics and technology use (n =  14). Self-reported mea-
sures; messages reflect t otal chatbot interactions.

PID Gender Age Teaching Language Teaching Leve l WhatsApp Use Chatbot M essages

T1 F 24 English Primary Daily 238 
T2 F 45 French Primary Daily 173 
T3 F 32 French Primary Daily 85 
T4 F 35 French Nursery Weekly 73 
T5 F 30 English Nursery Daily 63 
T6 F 27 English Nursery Daily 56 
T7 F 21 English Primary Daily 55 
T8 F 30 English Primary Daily 31 
T9 F 36 English Primary Weekly 29 
T10 M 32 French Primary Daily 26 
T11 M 24 English Primary Daily 23 
T12 M 26 English Primary Weekly 15 
T13 F 34 English Primary Daily 26 
T14 F 29 English Primary Daily 24 
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