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Figure 1: BotaXplore, a mobile application supporting plant exploration and learning in botanical gardens through three modes: 
(1a) exploratory, (1b) semi-guided, and (1c) tour-based (only banner changes). Visitors interact with plants by (1–2) scanning a 
plant, (3) receiving plant information, (4) answering quiz questions, and (5) browsing their collected plants. 

Abstract 
Educational guided visits in botanical gardens ofer valuable op-
portunities for learning and engagement that promote awareness 
of the importance of biological diversity, its conservation, and sus-
tainable use. However, a focus group with fve botanists identifed 
challenges in designing tours for heterogeneous audiences that 
foster curiosity and interest, as well as in tailoring educational con-
tent. To address these aspects, this paper presents BotaXplore, a 
prototype mobile application that supports plant exploration in 
botanical gardens through three modes: exploratory, semi-guided, 
∗Both authors contributed equally to this research. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 
CHI EA ’26, Barcelona, Spain 
© 2026 Copyright held by the owner/author(s). 
ACM ISBN 979-8-4007-2281-3/26/04 
https://doi.org/10.1145/3772363.3799272 

and tour-based. Using photo-based identifcation, users access short 
facts and quizzes about plants, and discovered species are added to a 
personal collection. Building on this prototype, we plan to evaluate 
the app’s impact on nature engagement and learning outcomes 
after improving learning paths, content generation, and support 
for collaborative exploration. 
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1 Introduction 
Raising environmental awareness is a central public interest, partic-
ularly as biodiversity loss accelerates and public understanding of 
ecosystems becomes increasingly important [28]. Alongside formal 
schooling, institutions such as botanical gardens and educational 
greenhouses play an important role in this efort by providing 
in-situ encounters [2, 33] with threatened plant species and by 
communicating their ecological importance. 

Settings where traditional guided tours with a human guide are 
ofered can elicit momentary engagement, however, educators in 
such contexts often have limited means to personalize explanations 
to heterogeneous audiences (e.g., diverse age groups), assess what 
visitors take away, or support learning beyond the visit [1]. While 
plant identifcation apps are widely available (e.g., iNaturalist [14]), 
they are typically designed for general-purpose use and ofer lim-
ited site-specifc contextualization [11, 23]. In addition, these tools 
rarely allow educators to author or adapt content to align with 
local tour narratives and learning objectives. As a result, guided 
tours frequently rely on generic materials and ofer limited support 
for revisiting content, which can constrain sustained interest and 
follow-up learning. 

To address these aspects, we built BotaXplore. BotaXplore is a 
mobile Android application that supports plant exploration through 
photo-based identifcation, on-the-fy generation of concise edu-
cational content including quizzes, and three levels of guidance 
(Exploratory, Semi-Guided, and Tour Mode) that accommodate dif-
ferent visitors’ preferences. The system additionally supports con-
tinued engagement by maintaining a personal collection of scanned 
plants. To develop BotaXplore, we initially conducted an expert 
focus group with fve staf members responsible for the educa-
tional curriculum and tours at our institution’s botanical garden 
and greenhouses. The focus group revealed challenges encountered 
during tours and expectations for an interactive mobile learning 
system, given contemporary capabilities in computer vision and 
generative technologies. 

In this work, we describe the design rationale for BotaXplore 
based on our collaboration with educators at our botanical institute, 
present the current prototype and its key interaction mechanisms, 
and outline planned deployments within the institute’s educational 
facilities. We also discuss how these deployments will examine 
integration into guided and self-directed visits, and how the system 
may support learning and sustained engagement beyond the on-site 
experience. 

2 Related Work 

2.1 Nature Engagement Through Technology 
Prior HCI research has examined how interactive systems can sup-
port various forms of nature engagement and environmental aware-
ness [31]. This work includes technologies that help individuals 
observe (e.g., [8, 30]), interpret (e.g., [27]), and interact with natural 
environments (e.g., [34]). In their recent literature review Webber 
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et al. [31] report that most prior work proposing technology as a 
medium for interacting with nature can be aligned along the axes 
of distance and directness. Here, directness denotes the degree of 
interaction with nature and ranges from direct, real interactions to 
indirect representations enabled by technology [31]. This can be 
achieved through sensing and data capture that makes non-human 
activity more legible and personally meaningful [24, 31]. Among 
existing plant and nature exploration applications iNaturalist [14] 
is one of the most popular platforms that use citizen science and so-
cial learning. It enables observers to make observations about living 
things, receive species recommendations through image identif-
cation, and narrow down identifcations via community feedback. 
The platform also incorporates gamifcation elements, such as ob-
servation counts, leaderboards, and progress tracking, which have 
been shown to positively impact user engagement and curiosity 
[22]. While platforms such as iNaturalist support open-ended dis-
covery and user contributions, they do not embed pedagogically 
structured frameworks. Instead, they can primarily be used as in-
formational dashboards. Educational content is largely determined 
by what a user encounters, and educators have limited ability to 
personalize or sequence learning content toward specifc objectives. 
Incorporating these capabilities in ways that foster curiosity and 
sustained engagement remains challenging, as prior work cautions 
that poorly integrated technology can distract from, or diminish, 
nature experiences [24, 31]. Accordingly, designs should preserve 
and extend attention to the environment rather than shifting it to 
the device [4, 6, 15]. 

2.2 Technology-supported Learning 
Prior work in technology-mediated learning has long leveraged 
everyday devices such as smartphones, tablets, and laptops [18]. 
Mobile systems, in particular, have been used to support learning in 
the moment by providing contextual explanations and interactions 
at the point of encounter [13]. This has proven efective for contexts 
beyond the classroom, such as museums [26], feld trips [16], and 
other public environments [12]. More recently, immersive learning 
approaches in augmented and virtual reality have aimed to deepen 
experiential understanding by embedding instructional overlays, 
spatial cues, and interactive simulations into learners’ environments 
(e.g., [10, 20]). 

Across these technologies, previous studies have established 
that features such as quizzes, achievements, and task-based pro-
gression, for example, scavenger-hunt-style activities, can improve 
intrinsic motivation and knowledge retention [3, 5]. These mecha-
nisms encourage learning of personally meaningful interests [9]. 
Recent advances in natural language processing, particularly large 
language models (LLMs), broaden these opportunities by enabling 
on-demand generation of instructional content, questions, feedback, 
and prompts tailored to learning goals [17, 19, 21]. Prior systems 
also illustrate the benefts of AI-mediated quizzing and conversa-
tional support for learning and self-regulation [25, 32]. 

3 Design Rationale 

3.1 Expert Focus Group 
Prior research on technology-mediated learning proposes mech-
anisms such as gamifcation [29], adaptive question sequencing 

https://doi.org/10.1145/3772363.3799272
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[25], and visual highlighting [7] to support learning and stimu-
late curiosity. However, it remains unclear to what extent these 
approaches are currently adopted in informal educational settings, 
how educators perceive their efects in practice, and where their 
limitations lie. To investigate these aspects, we conducted a focus 
group with staf from the Institute of Botany at our institution 
(� = 5). The Institute of Botany ofers guided educational tours in 
its greenhouses and botanical garden, aiming to raise awareness of 
endangered plant species and their roles within broader ecosystems. 
Participants included two botanical researchers and three horticul-
turists who collectively design and deliver educational programs 
for students and external visitors. Three participants self-identifed 
as male and two as female. In terms of age, one participant specifed 
to be between 18 and 29, and the remaining specifed 40 and 59. The 
session began with a brief overview of technology-supported learn-
ing mechanisms found in prior work (see Section 2.2). Participants 
were then asked to (1) describe their roles in the institution’s edu-
cational activities, (2) how they currently use technology in these 
contexts, and (3) what limitations they perceive. One author docu-
mented responses during the session and requested clarifcations 
as needed. The focus group lasted approximately one hour. 

3.2 Results 
The documented responses were inductively coded by one author 
and then clustered into themes (T). 

T1 Designing Tours That Foster Curiosity for Everybody Is 
Challenging. Participants described substantial difculty in de-
signing tours that reliably foster curiosity across heterogeneous 
visitor groups. Diferences in age, prior knowledge, interests, and 
motivations required educators to continuously improvise during 
tours, often prioritizing breadth over depth. While interactive el-
ements and storytelling were perceived as efective for engaging 
some audiences, participants noted that these approaches could 
be of-putting for others who preferred factual or self-directed ex-
ploration. As a result, tours were frequently designed around the 
minimum content that could be interesting to the largest audience. 

T2 Uncertainty About Lasting Impact on Interest Beyond 
the Tour. Educators expressed uncertainty about whether tours 
successfully sparked sustained interest beyond the immediate expe-
rience. Although visitors often appeared engaged during tours, par-
ticipants lacked mechanisms to assess longer-term outcomes such 
as follow-up learning, changes in attitudes toward plant conserva-
tion, or subsequent information-seeking behavior. This absence of 
feedback made it difcult to evaluate the efectiveness of specifc 
pedagogical strategies or to iteratively improve tour design based 
on evidence of impact. 

T3 Customizing Education Material. Participants reported that 
authoring and maintaining educational materials was time-intensive 
and largely manual. Content creation relied heavily on individual 
expertise, with limited support for reusing, adapting, or personal-
izing materials across audiences. While participants already used 
existing tools such as iNaturalist to support species identifcation 
and engagement, these tools were described as insufcient for struc-
tured educational goals, as they ofer limited control over content 

CHI EA ’26, April 13–17, 2026, Barcelona, Spain 

framing, pedagogical sequencing, and alignment with tour narra-
tives. Balancing scientifc accuracy with accessibility remained a 
persistent challenge. 

3.3 Design Goals 
Based on our focus group fndings, we derived the following high-
level design goals (DG) to guide system implementation. 

DG1 Personalization and Content Generation. Support edu-
cators’ need to address heterogeneous audiences by dynamically 
generating plant-specifc learning content and lightweight assess-
ments that adapt to individual exploration and enable refection on 
learning progress (addressing T1+3). 

DG2 Flexible Guidance Modes. Provide fexible levels of guid-
ance that scafold exploration without constraining autonomy. In 
particular, facilitate following structured routes, receiving contex-
tual recommendations, or completely free exploration according to 
visitors’ personal preferences (addressing T1). 

DG3 Collecting Artifacts. Encourage sustained engagement be-
yond the tour by enabling visitors to collect, revisit, and refect on 
the plants they encounter (addressing T2+3). 

4 BotaXplore 
BotaXplore is an Android application for exploring and learning 
about plants while visiting educational facilities such as green-
houses or botanical gardens. Upon launching the app, users can 
take a photo of a plant they want to explore (see Fig. 1 (1)). The 
app analyzes the image using the PlantNet API1 and matches the 
result against a Firebase database containing only plants present in 
the botanical garden (see Fig. 1 (2)). This database can be edited by 
educators to restrict results to the local collection. In doing so, Bo-
taXplore supports in-situ exploration with fewer irrelevant matches 
and facilitates discovery during guided or self-directed visits (DG2). 

Once a plant is identifed, its Wikipedia summary is retrieved, 
from which key facts are presented to the user. To generate plant-
specifc quizzes, GPT-4o mini2 is prompted with Wikipedia-retrieved 
information, grounding the model’s response in community-curated 
and plant-specifc content (see Fig. 1 (3–4)). This directly supports 
DG1 Personalization and Content Generation by providing concise 
educational content that adapts to a user’s individual exploration 
history and enables refection on learning progress through re-
peated quizzes across encountered plants. All scanned plants are 
automatically stored in a personal collection that users can browse 
and flter. This enables refection during or after the visit (see Fig. 1 
(5)). With this feature, we operationalize DG3 Collecting Artifacts 
by turning plant encounters into persistent artifacts that can be 
revisited beyond the tour. 

To accommodate diferent information-seeking styles, BotaX-
plore provides three guidance modes in line with DG2. Tour Mode 
supports structured routes through progress indicators and contex-
tual hints that guide users along a predefned path. This path can be 
set by educators themselves. Semi-Guided Mode ofers contextual 
recommendations by suggesting related plants based on previously 
scanned species. This mode balances exploration while preserving 
1PlantNet API, accessed 22.01.2026 
2OpenAI API GPT-4o mini, accessed 25.02.2026 

https://my.plantnet.org/
https://developers.openai.com/api/docs/models/gpt-4o-mini
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autonomy, similar to hybrid interaction modes proposed in prior 
technology-mediated Human-Nature concepts in HCI (e.g., [34]). 
Exploratory Mode supports completely free exploration by allowing 
users to scan any plant without guidance on what to engage with 
next. Across modes, facts and quizzes provide plant-specifc con-
tent and assessment (DG1), while automatic collection preserves 
artifacts for later revisiting (DG3). 

5 Initial User Evaluation 
We conducted an initial in-situ user evaluation to investigate which 
guidance mode promotes engagement and to gather feedback on the 
current set of features in BotaXplore. Ten participants used the app 
during a visit to the botanical garden’s three public greenhouses. 
Of the participants, seven selected ‘man’ as the label that best 
described their gender identity, two selected ‘woman’, and one 
preferred not to disclose. The mean age was 26 years (��� = 21, 
��� = 51, �� = 8.42). Seven participants were students, two were 
employed, and one was unemployed. They were frst assigned one 
of a specifc guidance mode (Tour, Semi-Guided, or Exploratory) and 
then asked to explore three educational greenhouses using the app. 
This included scanning plants of interest and engaging with the 
provided facts and quizzes during the visit. Afterward, participants 
completed a short questionnaire focused on usability and provided 
open-ended comments. We also recorded brief observations and 
participant remarks during use. 

5.1 Measures 
Participants’ engagement was assessed by collecting number of 
photos taken and time spent in the botanical garden (i.e., time dif-
ference between frst and last photo taken). To gather feedback on 
BotaXplore, we asked for qualitative feedback on their experience, 
perceived usability, and suggestions for improvement after their 
visit. 

5.2 Findings 
Engagement. Participants engaged with the app throughout their 

greenhouse visit. Participants in Exploratory (� = 47.75 minutes) 
and Tour Mode (� = 46.33 minutes) spent similar time on-site, while 
Semi-Guided users spent less time overall (� = 29.33 minutes). 
Plant scanning activity showed a similar pattern, with participants 
in Exploratory (� = 23.25) and Tour Mode (� = 23.00) scanning 
more plants on average than Semi-Guided users (� = 11.67). 

Qualitative Feedback. Across conditions, participants frequently 
described the interface as visually clear and “minimalistic” or “clean”, 
and several highlighted that scanning plants was intuitive to use 
and receiving immediate feedback felt engaging during the visit. In 
addition to these positive impressions, participants ofered concrete 
suggestions for refnement in the next iteration. These included 
providing more precise hints when users are searching for specifc 
plants, ofering optional cues when quiz items feel difcult, and 
improving the clarity of a small number of navigation elements to 
make progression more self-explanatory. 

Zeqiri and Wagner et al. 

6 Conclusion and Future Work 
In this poster, we presented BotaXplore, a work-in-progress mo-
bile application for supporting plant exploration and learning in 
botanical greenhouses. Grounded in educator input, BotaXplore 
integrates plant-specifc learning with quizzes (DG1), multiple guid-
ance modes for diferent visiting styles (DG2), and a personal collec-
tion to enable revisiting encountered plants beyond the visit (DG3). 
An initial in-situ user evaluation suggests high perceived usability 
of BotaXplore and active engagement with both fully-guided and ex-
ploratory modes. The present insights provide actionable guidance 
for subsequent design iterations and suggest that efects of BotaX-
plore on engagement warrant further empirical evaluation. Building 
on the current prototype, we will extend BotaXplore with adaptive 
learning paths (i.e., learning content that adjust dynamically based 
on a learner’s progress, performance, and prior knowledge) and 
optional real-time multiplayer features to support collaborative 
exploration. We will also refne the challenge structure in Tour and 
Semi-Guided modes by simplifying tasks and improving the speci-
fcity and timing of hints. To further support sustained engagement, 
we plan to add progression mechanics, such as achievements, mile-
stones, and personalized badges, to make progress visible. Finally, 
we will evaluate these additions through a larger feld deployment 
in collaboration with our botanical institute to assess in-situ use, 
learning performance, and engagement beyond the visit. 
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