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Practical Note

Plant Identification Mobile Apps: Users’ Difficulties
and Impressions
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In this study, four plant identification mobile apps, namely LeafSnap, PictureThis,
Pl@ntNet, and PlantSnap, were tried by volunteer participants who are students,
teachers, and plant enthusiasts. The participants were asked to take images of at least
four plants and upload them to these apps for their identification. The participants
were then asked about their impressions of and difficulties with the use of these mo-
bile apps by a questionnaire. Their responses reveal that they found the use of mobile
apps interesting, enjoyable, and very useful. It could add to their knowledge of plants,
help them connect with nature and the world, and provide data for research purposes.
There were, however, difficulties that they encountered with the use of the mobile
apps, such as the slow Internet connection, some inconsistencies in identification, and
the need to purchase the apps after the trial period. Despite these difficulties, the satis-
faction of the users supports the need to explore the idea of using mobile apps in
teaching taxonomy or systematic biology among students or even as citizen’s science
tools.
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INTRODUCTION

Plants play significant roles in the ecosys-
tems and human lives. Unfortunately, some in-
dividuals show a lack of interest and apprecia-
tion of plants regardless of their ecological and
economic relevance (Weigelt et al., 2021).
Wandersee and Schussler (1999) considered this
"plant blindness," referring to the lack of recog-
nition among people of the plant’s presence in
the environment, its significance to the bio-
sphere, and its aesthetic and biological features.
Also, Balas and Momsen (2014) showed that

most students prefer studying animal species

compared to plants. Many people find plant
identification much more complex than animal
identification (Wang, 2017). Identifying plants
through conventional methodologies is demand-
ing, laborious, time-consuming, and requires
botanical expertise, making it frustrating for be-
ginners (Go&au et al., 2012; Yanikoglu et al.,
2014; Waildchen et al., 2018; Perera and Arud-
chelvam, 2021).

The utilization of automated plant identifi-
cation systems, image recognition technology,
apps, and curation of digital plant images have

become functionally significant (Yanikoglu et
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al., 2014; Zhu et al., 2016; Boho et al., 2020;
Jones, 2020). In Serbia, Iskrenovic-Momcilovic
(2020) compared the use of mobile identification
apps with multimedia teaching using digital her-
barium in botanical fieldwork. The results
showed that the contribution to the quality and
durability of students’ learning at cognitive lev-
els of analysis, evaluation, and synthesis is high-
er in using the mobile application than in multi-
media teaching. In China, Wang (2017) also
found that plant identification mobile apps in
outdoor learning can significantly make the di-
mension of natural science learning interest and
attitude higher than that of non-use of the apps.
Several factors, however, affect the efficiency of
automated plant identification systems. One is
the basis for plant identification by the plant leaf,
the most often used plant part and considered the
most reliable (Sachar and Kumar, 2021). The
leaf is the easiest part of the plant to collect dur-
ing field studies, and it can provide plenty of
data (Perera and Arudchelvam, 2021). The iden-
tification of the plant by its leaf depends on
shape, color, texture, and venation (Sachar and
Kumar, 2021). However, using the leaf as the
basis for identification is not always functional
due to its diversity and differences in features
(Zhang et al., 2018). Flowers and fruits may also
be used but they have a short span of production
(Perera and Arudchelvam, 2021); hence, one has
to wait during the flowering season. Whatever
plant organ to use, problems in plant identifica-
tion by mobile apps may be caused by the lack
of data presentation and depiction of the organs
of the plant (Boho et al., 2020), and the quality
of the images to be uploaded, and the rareness of
some species (Jones, 2020).

Filtered searches in Google Scholar re-
vealed that in the Philippines articles on mobile

plant identification apps are mostly related to
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app development and less focused on its impli-
cation for science education. No study has been
done on the use of existing plant identification
mobile apps in the classroom. Consequently, this
study was conducted to test the use of four plant
identification mobile apps: LeafSnap, Picture-
This, Pl@ntNet, and PlantSnap. These mobile
apps are readily available online and free to use
(at least within a trial period for some of the
apps). This study intended to explore the possi-
bility of their use to facilitate classroom learning,
particularly on plant taxonomy, by identifying
difficulties encountered by the participants with
their use of the plant identification mobile apps,
their impressions of the use of the apps, their
most preferred app, and the reason for their
choice. In addition, to determine the potential of
plant identification mobile apps as basic taxon-
omy teaching tools for citizen, plant enthusiasts
who are not professional botanists were invited

to participate in the study.

MATERIALS AND METHODS
Research Respondents
The participants in this study were 235 sen-
ior high school students and undergraduate col-
lege students 18 years old and above, and 50
biology teachers and plant enthusiasts. They sig-
nified their voluntary participation through an
informed consent form after being explained the
nature and objectives of the survey.
Research Procedures and the Questionnaire
The participants were instructed to down-
load and install four mobile apps, LeafSnap 2.21,
PictureThis 3.9, Pl@ntNet 3.8.1, and PlantSnap
5.00.6, on their smartphones or tablet computers.
Next, they were asked to choose at least four
plants they would like to know their scientific
names and take their clear photos, giving special

attention to the details of their leaves and flow-

Asian Journal of Biology Education Vol. 16 (2024)



Usability of plant identification mobile apps

ers if present. Then, they uploaded the plant
photos individually to each plant identification
mobile app and waited for the identification re-
sult provided by the app. They were requested to
take screenshots of the results of plant identifi-
cation for recording purposes. After using the
apps, they were asked to answer a questionnaire
on Google Forms.

The following data were gathered from the
participants through the questionnaire: (1) their
profile which included gender and category
(whether they are students, teachers, or plant
enthusiasts), (2) the difficulties they encountered
when using the mobile apps, (3) their impres-
sions of the use of the mobile apps, and (4) the
mobile app they preferred the most and why. Six
choices were given for the difficulties (Table 1)
and eight items for the impressions. Choices
were open-ended to allow the participants to add
other difficulties encountered and impressions.
For the difficulties, the participants were asked
to choose all those that they encountered. For the
impressions, the participants evaluated each item
using a 5-point Likert scale: 1 = strongly disa-
gree; 2 = disagree; 3= neutral; 4 = agree; and 5 =

strongly agree.
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The responses of the first fifty participants
were subjected to Cronbach's alpha to determine
the internal validity and reliability of the ques-
tionnaire. The result (o = 0.93) showed excellent
internal consistency of the questionnaire
Data Analysis

Frequency counts (f) and percentages were
computed for the responses on the difficulties
encountered and preferred mobile apps, and the
median was used to determine the central ten-
dency of participants’ impressions.

Ethics Statement

All participants declared their voluntary
participation in the study through a prior in-
formed consent form. Participants, especially the
students, were given sufficient time (two weeks)

to do the activity at their most convenient time.

RESULTS AND DISCUSSION
Problems Encountered

As shown in Table 1, the students, teachers,
and plant enthusiasts encountered similar prob-
lems or difficulties when they used the plant
identification apps. The foremost encountered
problem was the slow network connection, the

second was the limited number of shots to be

Table 1: Difficulties encountered by the respondents in the use of the mobile apps

Teachers and Plant

Difficulties encountered

Enthusiasts (n=50)

Students (n=235) Total (n=285)

f* * % f* %

1. SlOV\{ network connection affects the use of 34 150 63.8 184 64.6
mobile apps.

2. The mobile apps have a limited number of 19 105 44.7 124 435
shots per day.

3. We _need to purchase the apps after a period 16 51 217 67 235
of trial.

4. Plant identification varies among the mobile 15 46 19.6 61 214
apps.

5. The mo_bile apps_require a more sophisticat- 6 33 14.0 39 13.7
ed mobile operating system.

6. The mobile apps are too complicated to use. 5 15 6.4 20 7.0

*f: frequency counts
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taken per day, the third was the need to purchase
the apps, and the fourth was the inconsistency in
the names of the plants provided by the apps. A
small number of participants considered the mo-
bile phone operating system as a problem or
complicated to use.

The slow network connection that primarily
affected the use of the plant identification apps
among all the users (Table 1, item No. 1) re-
flected the poor Internet connection in the coun-
try (Natividad, 2021 Feb. 22). The poor and de-
clining performance of Internet services is an
unfortunate reality due to the country's weak
telecommunications infrastructure, a lack of
good information and communications technol-
ogy (ICT) tools, low engagement of the citizens,
insufficient capacity and training, the country's
archipelagic and geographic environment (Salac
and Kim, 2016), and the high cost of Internet
services and subscriptions (Albert et al., 2016;
Natividad, 2021 Feb 22). The limited number of
shots per day (No. 2) and the need to purchase
mobile apps (No. 3) are dependent on each of
the app's features. Varied plant identification

among the apps (No.4) could be due to the clari-
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ty of the photos taken, the rareness of the plant
species, and whether the plant is included in the
app’s database. A few participants may have
used phone models that lack the more sophisti-
cated operating system required by the plant
identification apps (No. 5) indicating that the
app may not work efficiently on some phone
models, especially the older models. However,
similar to app operation complexity (No. 6), sys-
tem sophistication requirements could be due to
a lack of understanding of the instructions for
the use of the apps.
Impressions on the Use of the Plant ldentifica-
tion Mobile Apps

Despite these difficulties, the participants
gave favorable impressions of their use of the
plant identification mobile apps (Table 2). Eight
items were presented to the participants (No. 1 -
8), but two items (No. 9 - 10) were added by the
participants. The median response for almost all
items was 5 (strongly agree). The only response
that was not given a median score of 5 by both
the teachers and plant enthusiasts, and students
was item No. 6, and those by teachers and plant

enthusiasts were item No. 1 and No. 5.

Table 2: Impressions of the Participants on their Use of the Mobile Apps

Respondents’ reactions

Median of Reactions*
Teachers and

Plant Enthusi- Students
asts
1. | find the mobile apps interesting and enjoyable. 4.5 5
2. It is user-friendly. 5 5
3. The mobile apps are content-rich, and | learned a lot about the 5 5
plants.
4. | find the mobile apps useful in plant identification. 5 5
5. The mobile apps are easily accessible. 45 5
6. The plant identification is consistent in all four mobile apps. 4.5 4
7. The mobile apps are collaborative citizen science tools. 5 5
8. The mobile apps help me connect with nature and the world. 5 5)
9. The mobile apps can be good sources of research data. 5 5
10. | will recommend its use to friends/colleagues/classmates. 5 )

*5-point Likert scale: 1 = lowest score (strongly disagree) and 5 = highest score (strongly agree).
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Not only did the students find the mobile
apps interesting and enjoyable but they also
learned a lot about the plants. They may even
have gained information not usually presented in
their textbooks. The students' and teachers’ im-
pressions regarding the use of the plant identifi-
cation mobile apps indicate that the teachers can
adopt the use of these plant mobile apps in their
teaching. The plant enthusiasts also found enjoy-
ment in the activity while acquiring knowledge
about the plants.

With the evolution of technology and the
Internet, mobile learning has become a new field
in educational applications (Fu and Li, 2010 as
cited by Wang, 2017). The results of this study
showed the great potential of the use of the four
mobile apps LeafSnap, PictureThis, Pl@ntNet,
and PlantSnap as a classroom teaching tool in
plant taxonomy and even as a citizen’s science
teaching material. The use of plant recognition
and learning mobile apps based on an expert
system can allow students to flexibly and fully
understand different plant genera and species
and enable them to learn about these plants more
actively and excitingly outdoors. Automated
plant identification systems provide potential

users with powerful tools to record, collect, and

share images of plant species (Boho et al., 2020).

The use of these mobile apps is e-learning that not
only allows the students to widen their knowledge,
skills, and experiences but also provides opportuni-
ties for interactive learning and collaboration. Most
of all, learning can be enjoyable. All these ad-
vantages that mobile apps provide may contribute
to diminishing the so-called “plant blindness” that
many manifest; instead, a greater appreciation for
plants would develop.
Preferred Plant Identification Mobile Apps
Based on their learning and user satisfac-

tion, the participants preferred one or two plant
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identification mobile apps. For the students, the
most preferred app was LeafSnap (37.4%), next
was PictureThis (31.3%), Pl@ntNet came next
(19.8%), and last was PlantSnap (11.5%). The
teachers and plant enthusiasts had the same or-
der of preference: LeafSnap (36%), PictureThis
(28%), Pl@ntNet (20%), and PlantSnap (16%).

According to the respondents LeafSnap was
the most user-friendly because it has no limit on
the photos to upload per day, provides the fastest
identification and most accurate plant identifica-
tion, and describes other interesting features
about the plant. The most stated reason for the
choice of PictureThis was the richness of infor-
mation about the plant. It includes the plant's
name story, its exciting facts, and its symbolism.
In addition, it also gives users tips and simple
instructions on how to take care of the plant.
Most importantly, compared to the other apps,
PictureThis blocks unnecessary ads. Some re-
spondents liked PlantSnap because it is user-
friendly and very informative. Others chose
Pl@ntNet because of its high accurate identifica-
tion rate and the inclusion of the author’s infor-
mation in the species name. A few participants
chose all apps because they believe all are im-
portant in plant identification and are easy to use.

The fact that many participants prefer apps
that provide more information about the plants
suggests that existing apps should consider this
when they upgrade or develop other versions. In
addition, enrichment of the database of these
apps, especially adding the profiles and IDs of
wild and rare plants is essential. Contributions
among the users are, therefore, necessary for the
structured observations of species, which en-
hance the future improvement of these automatic
plant identification systems (Rzanny et al.,
2019).
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Despite some limitations, exploring plant
identification mobile apps to enhance the learn-
ing of plants and plant taxonomy is advisable,
timely, and relevant. Almost every student has a
smartphone or a tablet and can be connected to
the Internet at any time. Since the apps used in
the present study were shown to be interesting
and enjoyable to use besides being informative,
their use can supplement traditional methods in

teaching plant taxonomy.
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MOBILE APPS

LeafSnap: http://leafsnap.app/
PictureThis: http://www.picturethisai.com/
Pl@ntNet: https://pl@ntnet.or/en/
PlantSnap: https://www.plantsnap.com/
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