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SYSTEMATICAL OVERVIEW OF GOOGLE LENS EFFICIENCY
DURING STEM CLASSES

Today the most of the studies devoted to theory of education, but only very few
of them are devoted to providing of practical usage of them. Also, today, STEM-
approach in education is a trend. To provide it, a lot of tools were recommended. For
example, VR, AR tools, LMSs, VR tools, semantic and cognitive ontology tools,
virtual modeling and calculation tools. Very perspective tools to provide immersion
are AR tools. It was proved that Google Lens and Google expeditions are perspective
tools to use under STEM education [1, 2]. Google Lens is a tool of AR that can be
used during biology that of unique tools that are very effective. It can involve
students to provide in studies during classes and after school time. Also, Google lens
can be used in history, architecture, mineralogy, geology, engineering.

As alternatives, can be used also other android apps such as plant identifiers
that can analyze photos (Google Lens, for example, PlantNet, Flora Incognita,
PlantSnap, Picture This), plant classificatory that provides possibility to identify
plants manually (for example, FloristX and What is a flower) and plants-care apps
that remind to water up the plant or change the soil, which by the lower potential
compared to other types of application (for example Manager of houseplants).
However, the most student’s immersion is provided by plant identifiers. Therefore,
the study is related to analyze the efficiency of image processing by plant identifiers
apps and its comparing.

Google Lens was characterized by the highest mark of usability compare to
PlantNet and Flora Incognita. Flora Incognita correctly identified plant species in

71% case and PlantNet correctly does this in 55 % cases. Google Lens has provided
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93 % successfully identifications. Therefore, Google Lens is the most recommended
app to use during biology classes. However, for those students and teachers who do
not like the Google Lens app, it is possible to use Flora Incognita.

The detailed analysis Google Lens image processing efficiency has been
provided. Efficiency of the processing is growth with quality growth. However, even
the low-quality photos still have a very high chance to be successfully identified. 85.7
% of photos with low quality were successfully recognized compared to 95.8 % of
incorrect results in the case of high-quality photos. Google lens provided 80.8 % for
high quality photos, 72.7 % for medium quality photos and 62.6 % for high quality
photos.

It may be summarized that algorithms provided by Google Lens can efficiently
process even low-quality photos enough fine. It means that Google Lens can be used
for each school.

Google Lens algorithms better analyze flowers than other plants parts. Flowers
identifications accuracy was 92.9 %. Worst results of the Google Lens analysis were
under fruit analysis. It may be related different plants fruits similarity. Using fruits for
identification was characterized by accuracy of 83.8 %. Totally correct recognition
for leaves and fruits of the plants was 70.9, 70.5, 70.3 %, respectively.

Therefore, it seems relevant to provide analysis of the flowers of the plants to
get better results.

Much worse Google Lens results were characterized for bushes. Google Lens
totally accurate analysis was provided for 74.4 of grass samples, 76.4 of trees sample.
The inaccuracy of it was 10.4 % and the quantity of totally correct results was
64.6 %.

It worth note that, a method of usage of Google Lens during STEM-education
1s available on stemua.science web-page [3—-5]. However, Google lens is limiting by
both, pedagogical aspects and technical problems. Pedagogical aspects are a lack of
teacher's awareness of this instruments, lack of the methodical achievements and their

absence of Ministry of science and education recommendation about it. The main
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technical problem is high equipment cost of the Lens supported stuff, there some
mistakes of under working.

Today, the study’s results are widely used today for both, providing of
education [6] and biology studies [7-10]. Generally, the tendencies noted before is
useful to provide realization of STEM approach and be knowledgeable during

choosing of image processing tools to use during classes and after class time.
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TEOPETHUYHI ACIIEKTU ®OPMYBAHHS TA PO3BUTKY
IHHOBAIIHHOI EKOCUCTEMHM CYYACHOI'O YHIBEPCUTETY
AKTHBI3aIlisl 1HHOBAIIMHOI AISJIBHOCTI B YKpaiHl PO3TJIAIA€TbCs Hapasi sK
HAWBaXUIMBIIIMKA YMHHUK €KOHOMIYHOTO 3POCTAHHSA 1 TEXHOJOTIYHOTO OHOBJICHHS
BUPOOHUIITBA Yy BITYM3HSAHIA EKOHOMIlll, CTPATEriYHOTO HAMNPSAMKY pPO3BUTKY
€KOHOMIKH 1 KpaiHU B LIJIOMY.
VY cyuacHOMY CBITI YHIBEPCUTETH 3a3HAIOTH (PyHIAMEHTAIbHY TpaHC(HOpPMALIiio
SK Y BHYTPIIIHHROMY Ta 30BHIIIHbOMY CEPEJIOBHIII, TaK 1 3 METOI iX JiSJIBHOCTI.
XapakTep CydyacHUX 3MiH BUMarae HOBOTO TOTJISTy Ha MOJIeTTb YHIBEPCUTETY.
CphorofHi «€KOCHUCTEMH» BITHOCATHCS 1O HaWOUIBII MOMYJSIPHUX O0'€KTIB
HayKOBHUX JOCHTIpKeHb. Teopist Oi3Hec-eKkocucTeM Moxke OyTH 3acTocoBaHa 1 JI0

MOJIETIIOBaHHS PO30y10BU KOHKYPEHTOCIPOMOXKHOTO YHIBEPCHUTETY.
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