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Abstract: due to the improvements in science and technology, a lot of information today contains specific terminology
that may be unfamiliar for students. The lack of scientific terminology causes difficulties in mastering scientific
language as well as assimilating the material in disciplines such as physics, chemistry, biology, and computer science.
Surveys among learners were done based on the project's focus, and the students' development in learning scientific
terminology in English was examined.

In the project:

- The problems in learning themed vocabulary in English among students were identified.

- Terminologies and associated assignments were gathered and organized so that students were able to effectively learn
sciences in English.

- The results of the students after the experiment were collected and analyzed to summarize and determine the
effectiveness of the chosen methodology.

In the project, the students’ problems in studying scientific terminology and using it in their studies were identified and
solved with the help of numerous research methods.

The aforementioned research methods include, but are not limited to surveys, statistics, exercises created specifically for
the project.

Keywords: specialized vocabulary, CLIL methodology, Bloom’s taxonomy, scientific thinking, website, English,
scientific vocabulary, statistics.

Literature review

1.1.1 Scientific thinking

It is estimated 98% of all scientific publications being produced, English is beyond a doubt the primary language of
contemporary scientific communication of international science. English has successfully cemented its position as the
language of science by the middle of the 1990s. Anyone who wishes to express the ideas they have now publish mostly
in English. Studying science in English is an effective way to get prepared for a career in science, partially because the
terms can often be unavailable in other languages [1]. The way that contemporary society perceives the world has been
greatly impacted by the development of science and technology. From a linguistic perspective, the public has a continual
need for understanding of the language of science, which is primarily spoken in English, as a result of the ongoing
expansion of scientific research [2].

The peculiar nature of the language learning process, however, is one of the main challenges because as students
advance, their pace of growth appears to slow down. Many students find it easier to learn in bursts compared to in a neat
and step-by-step approach. This phenomenon is called plateaus [3]. Students who regularly study a language but do not
make any additional improvements in their studies appear to remain at the same level. This is why it is essential to learn
scientific terms. Students can develop from a daily and intermediate level to an advanced and scientific one.

Nevertheless, some students can struggle with using new terminology while studying a subject. This may occur if a
word has several meanings or if students interpret a word differently than they ought to.

For instance, students are often required to "estimate," "measure,” "observe," and "describe" things in scientific
studies. Not all students comprehend exactly what these phrases demand them to perform or have developed linguistic
skills that make this possible. Also, words “weight” and “mass” do not have the same meaning [4].

In order to avoid misunderstandings in the future and effectively accomplish research, students should better
comprehend the terminology that will be valuable for them in the learning processes.

1.1.2 CLIL methodology in enrichment of scientific vocabulary range

CLIL is a method for teaching and learning language and content jointly. By assuming that students would study
various disciplines in English rather than their native tongue, CLIL enables them quickly to recall the terminology and
other vocabulary required for the course of study. Consequently, students are immersed into the scientific environment
while also improving their language skills without any difficulty in comprehending the subject matter. For instance, it is
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necessary to be familiar with simpler phrases which are related to the subject of biology to study medical terms that are
on the list of the most frequently used. The term as “Gland” is defined by the sentence “A tissue or organ which
produces a liquid for a certain purpose.” [5]. To understand the meaning of the word “Gland” which may be used during
medicine classes, students should understand what “Tissue” and “Liquid” words mean. Therefore, students that work
and study in scientific fields need to acquire specific terminology, which is incorporated into the subject matter
processes.

CLIL method has many benefits for both students and teachers. Students' motivation is increased by CLIL, because
they consider language as a way to learn new, fascinating information. Through the acquisition of new vocabulary and
cross-cultural communication abilities, this approach also helps students improve their language skills. Additionally, it
provides a "real-life" experience [6].

According to Coyle, Hood, and Marsh, the development of knowledge, skills, and content understanding results in
the integration of the four components of learning—content, communication, cognition, and culture [7]. Future language
learning will require the learner to comprehend and apply the four main elements (or "4C").

Content: skills, knowledge, and comprehension development in connection to curriculum elements.

Communication is the process of acquiring a language while also using it to communicate.

Cognitive development is the method by which thinking skills link language, comprehension, and the formation of
abstract and concrete notions.

Culture: exposure to conflicting ideas and common convictions that deepen one's awareness of self and other [8].

However, some teachers may experience difficulties while applying this method in class. While teaching students the
subject might be confusing for language teachers, it can be challenging for content teachers to teach students in a foreign
language [6].

In this situation, it is necessary to create a useful integrated learning system that is applicable for both students and
teachers in order to facilitate quick and effective acquisition of the material.

1.1.3 The effectiveness of CLIL

In a thorough study conducted with 1033 CLIL students and 991 EFL learners in 53 public, private, and charter
schools situated throughout twelve Spanish regions, Perez Canado concluded that there is unquestionably a difference in
the language proficiency between CLIL and non-CLIL learners. At the last year of primary school, CLIL students
succeeded in significantly higher test scores. By the end of middle school, the CLIL learners had significantly improved
results in all linguistic domains, including writing, reading, speaking, and others.

Further investigation by Graaff et al. revealed that all students benefit from the growth of language compensating
techniques as a result of the CLIL teaching approaches. A study written by Varkuti has confirmed similar aspects of the
application of CLIL. According to a review of the data gathered for that study, the group using CLIL achieves language
fluency outcomes 24% more favorably than the group that did not use CLIL, both in terms of academic and everyday
vocabulary in English [9].

1.1.4 Bloom’s taxonomy

A framework called Bloom's Taxonomy divides human cognition into six categories. These domains are listed in
order of difficulty increasing, starting with the most basic level remembering information and ending with the most
abstract and hardest level evaluating and making conclusions. The six levels are remembering, understanding, applying,
analyzing, evaluating, and creating. Using Bloom's Taxonomy, teachers are able to create successful lesson plans and
evaluations that will encourage students to learn and think critically.

Based on studies by Bloom and his team, 95% of the exam questions that students are given merely ask them to think
at the most fundamental level. They consequently developed the taxonomy to provide guidance to teachers on how to
aid students in the development of their cognitive capacities. The application of knowledge and abilities to a range of
tasks and situations is encouraged by the usage of Bloom's taxonomy. This is because of its distinction between
cognitive abilities and attraction of concentration to learning goals requiring higher order thinking abilities [10].

Universities and businesses that provide educational or employment opportunities expect their applicants to possess
advanced abilities and knowledge of terminology that will be used in the areas they work in. Students must get started
learning as soon as possible in order to develop them to a level that is sufficient.



Bloom's Taxonomy

Produce new or original work
CREATE Design, assemble, construct, conjecture, develop, formulate, author, investigate

Justify a stand or decision
EVALUATE Appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organise, relate, compare, contrast, distinguish, examine,
ANALYSE expertiment, question, test

Use information in new situation

APPLY Execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch
Explain ideas or concepts
UNDERSTAND Classify, discribe, discuss, explain, identify, locate, recognize,
report, select, translate
REMEMBER Recall facts and basic concepts
define duplicate, list, memorise, repeat, state

Fig. 1. Bloom’s taxonomy [7].

Additionally, Krashen and Swain assert that language must be learned in context by reenacting the themes of the
subject matter and the cognitive processes that go along with it, such as language intake and output [11]. Weizhen (Zane)
Xie, Ph.D., a cognitive psychologist, believes that memories are ingrained in neural connections and are searched after
by the human brain in a way similar to how search engines retrieve content online [12]. These calls for the development
of a system of language instruction through the subjects that includes critical thinking and the context of "real-life"
experience.

1.  Methodology

1.1 Primary survey

A primary survey was conducted to collect information regarding the facts and approaches discussed above, such as
integrated learning and the progressive development of students' skills. This information served as the foundation for
further analysis. With it as a resource, it was feasible to identify the students' knowledge level and problem areas.

Exercises included three levels of skill, in accordance with Bloom’s taxonomy and CLIL methodology in language
learning. Firstly, students had to identify the correct translation for each word. They then had to fill all of the gaps with
the missing terms in order to determine the word's context-specific use. Last questions requested learners to define the
object by image without any help or possible answers.

What difficulties you might face while analyzing scientific articles in English?

21 oTBeT

Terminology 1 (62,4 %)
Content analysis 11 (52,4 %)

Content level 7 (33,3 %)
0,0 25 50 75 10,0 12,5

Fig. 2. Aspects of scientific articles analysis in which students might face problems.



Choose the missing word

Just as the stomach and intestines receive food and it, so the brain
receives impressions, analyzes it and has as its organic secretion, thought.

21 oTBeT

@ Digest
® Force

@ Cache

61,9%

Fig. 3. First task with missing word from biology terminology.

Choose the missing word

During this time he specialized in computer programming and
software courses.

21 oTBeT

@ Slidge

@ Assembler
@ Application
@ Space bar

Fig. 4. Second task with missing word from informatics terminology.

Choose the missing word

A is a push or a pull and a product of the interaction between two
objects. It is a vector quantity, which means it has both magnitude and
direction.

21 oteet

@ Direction
@ Strength
@ Resistance
@ Force

23,8%

Fig. 5. Third task with missing word from physics terminology.



Write the name of the object shown in the picture

21 oter

1 (4,8 14(4.8 14(4,8 14(4,8 14(4.8 % (4,8 16(4,8 14(4,8 16(4,8 14(4.8 14(4,8 14(4,8 14(4,8 16(4.8 11(4,8 11(4,8 14(4,8 1(4,8 14(4,8 U

1

Diskovod SD PLAYER disk hard-disk
CD slot Hd disk cd reader drive He 3Hato

Fig. 6. First task of finding definition of the word by picture.

Write the name of the object shown in the picture

271 oTBer
6
5 (23,8 %)
4
14,8 %1 (4,8 %1 (4,8 %) 1(4,8 %1 (4,8 %1 (4,8 %) 1(4,8 %1 (4,8 %)
0

Dirt Lopata Shovel Sprouts ground shove soil

Fig. 7. Second task of finding definition of the word by picture.

Write the name of the thing shown in the picture

21 oTBeT

1

0
Blood circulation Circulatory system Hz circulatory system
Blood system Heart cardiovascular system human heart

Fig. 8. Third task of finding definition of the word by picture.

Based on the primary survey results, we concluded that students have some foundational knowledge of certain terms,
but they have difficulty with using them in later stages, that require high order thinking. The average score for the
assignment in which students had to find the missing word was 61.9%. (Fig 3, 4, 5) The average score of a task that
required students to identify a term based on picture was only 28.5%. (Fig. 6, 7, 8), including average score on the first
task, average percent on all assignments was 58,6%. Students encounter difficulties with determining objects on their
own without assistance and find it complicated to apply the phrases in context. This shows that their abilities are only at
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the fundamental level of Bloom's taxonomy, or "Remember.” However, most of the time, assignments and
circumstances in educational and professional institutions require a person to employ their critical thinking and
memorization skills. The project's objective is to strengthen both the ability to produce original content and the ability to
use scientific terminology in context.

1.2 Experiment

2.2.1 Scientific thinking methodology

In order to get better results and teach students how to use their knowledge in practice, it was determined to improve
their skills in accordance with Bloom's technique and CLIL approach. Bloom’s taxonomy will allow students to
effectively achieve the result in the form of "4C" skills according to the methodology of CLIL. We named the chosen
combined method a “Scientific thinking methodology”.

Achievement of the "4C" components

Creation of new product

Ability to draw conclusions, criticize

Analysis and synthesis of ideas

Use of terms in assignments

Terms' memorization and comprehension

Fig. 9. Scientific thinking methodology.

This strategy enables students to achieve the requirements they'll need in their future lives and careers. Students will
be educated with the necessary 4C skills through the gradual development of high-order abilities, which will allow them
to think critically and globally. Students initially recall facts and vocabulary from the chosen subjects. Then, in order to
remember the words better, they practice applying terms practically and in context. Students subsequently develop their
abilities until they can finally use language and produce content independently.

2.2.2 Website creation

This website (https://projectnis.vercel.app/) is a project created using a variety of technologies and programming
languages. It utilizes Angular [13], JavaScript (JS) [14], TypeScript (TS), HTML, CSS, Spring Boot, and various other
frameworks. It's designed to be multilingual and incorporates OPENAI's chatbot [15], [16].

To integrate the GPT-3.5 chatbot into the website, we used OPENAI's API and metadata. This allows the website to
interact with artificial intelligence and provide answers to user questions. Users can take tests, and the architecture
ensures scalability and reliability.

The testing section comprises three main routes: Physics, IT, and Chemistry/Biology, where questions progressively
become more challenging from one question to the next. The development phase spanned four weeks, and the research
and preparation for study materials took three months. Overall, it represents a versatile web project for both educational
and entertainment purposes.

Students were first instructed to memorize the topic terms as part of the first phase, "Term's memorization and
comprehension”. Then, multiple-level activities were made for each subject, applying the methodology.



A&A ABOUTUS-  OURMISSION «

CHAT GPT

Enter your message

PHYSICS IT CHEM&BIO

CLIL is a method for teaching and learning language and content jointly. By
assuming that students would study various disciplines in English rather than
their native tongue, CLIL enables them quickly recall the terminology and other
vocabulary required for the course of study. Consequently, students are
immersed into the scientific environment while also improving their language
skills without any difficulty in comprehending the subject matter.

Fig 10. Website’s main page.

A&A ABOUTUS-  OURMISSION -

TASKS

1. Choose the right of the word
) A. CxopocTs/Munpamasi;

) B. Yexopeswe/

€. YacTora/Muinik

2. Choose the righ of the word /
Tuirsiaasic"

' A. Density

) B.Force

O C. Pressure

3. Choose the righ the word

' A. MowroeTs/Kyar

O B. Hamepenne/Snwey

01 £ Mauss sanuu/Tansvuuuusn s L

AS&A ABOUTUS.  OURMISSION~

P

Q
) A. Vessel is artery, flow direction is P to Q
) B. Vessel is artery, flow direction is Q to P

©) C. Vessel is vein, flow direction is P to Q

) D. Vessel is vein, flow direction is Q to P

Fig 11. Examples of tasks on the website.

Five test questions pertaining to the "Use of terms in assignments™ stage were included in the first level. Next five
questions required students to identify missing words in sentences about the topic, thus, developing their second skill-
“Analysis and synthesis of ideas”. Many people firmly believe in the method known as "sentence mining"—Ilearning
collections of complete sentences. People assert that since they memorize the grammar and typical applications from the
beginning, it helps them employ new words more quickly [17], [18]. Last five are questions on subject itself. They refer
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to “Ability to draw conclusions, criticize” step. These assignments, which were based on the academic school
assignments [19] allow students to practice their knowledge in integration with the subject matter.

The Chat GPT bot is the final component of the structure. Due to the last step of the scientific thinking method, it
enables students to practice their knowledge at a high level, engage in critical thinking, as well as create new content.

In addition, the website’s layout satisfies the requirements for using colors most effectively in learning process. Ball
State University students claim that blue is a color that can make people more likely to engage in imaginative activities
and strive for success [20]. Wilson suggested employing passive colors (cool colors like blue and green) to relax
students [21].

2.2.3 Experiment process

We assembled students from various classes, schools, and cities to conduct the experiment in the most honest and
efficient way possible. Their level stayed the same, despite the age gap, making it feasible to observe them learn
scientific terms throughout the study.

Students were given a week to study and memorize terminology. This amount of time was sufficient for them to
retain these concepts in their short-term memory because it takes the average individual up to a minute to memorize a
word. The exercises that students performed helped them to remember the terminology for a long time, by executing the
precise repetitions and context usage of the word that are necessary for its retaining [22].

In order to compare the final results with the initial research, students were also given a comprehension test after the
assignment's completion.

2. Findings

2.1 Control tests

The exercises in the control test were identical to those in the initial test, with the exception that there were now five
exercises per level and level 3's objectives required students to employ critical thinking skills rather than only their
comprehension of the "Use of terms in assignments" level. This test, which students took after finishing tasks on the
website, allowed us to assess whether students had advanced or, conversely, regressed in their skills and knowledge.

Choose the right translation of the word "Reflection’ *

Control test PHYSICS&INFORMATICS

Please answer to the questions HONESTLY, without using any recourses. It is impertant 1o determine your real

CropocTs/Henaamasis,

knowledge. If you DO NOT know the ans:

= & dash " First three questions are aimed for your feedback [ N SESERNS

Orpamenve/WareinTy
Nys/Cayne
Was the website structure convenient for you? If no, what would you like to improve?

Yes, | like everything Choose the right translation of the word “Velume

Structure Db mem/Henem

Exercises DPOHT BOMHL TONKBIHASIK, HPOKT

Design Bonta/Tonkein

YactoTa/Huinik

Was the website helpful in acquiring scientific terminoiogy? Choose the right translation of the word *[smkerne/Kosranoic’

Power
Yes
Mation
No
Speed
Not really
Density
Difficult to answer

Choose the right translation of the word *Setting

Would you centinue ta learn the scientific terminology?

Kabenb anekTponuTaHun/Kyat kabeni




Choose the missing word

It will use Times new Roman, and if that's not installed either (very unlikely) it will display in
whatever Sans-serif is installed

Fom
Database
Layeut

Spreadshest

Choose the missing word

A comprehensive movie lists every film ever made with statistics, actors, and other
key information.

Output
Sertings
Database

Backing storage

Choose the missing word

You probably have a such as a smart phone, that has an Internet connection and a
GPS.

Device

Setting

The speed-time graph represents the motion of a car travelling along a straight level road

Choose the right answer

Accelerating

Distance (m)

Time (s)

Itaccelerates and then reaches a constant speed
It accelerates and then stops moving
It decelerates and then reaches a constant speed

It accelerates all the time

An athlete runs 200 metres at a steady speed of 4.0 m/ s. She then immediately runs the
same distance up a hill at a steady speed of 3.0 m/ s. What is her average speed for the 400
metre run?

Fig. 12. Physics & informatics test pages.

Control test CHEMISTRY&BIOLOGY

Please answer 1o the questions HONESTLY, without using any recourses. It is important to detemine your real
knowledge. If you DO NOT know the answer, write a dash ™" First three questions are aimed for your feedback

B 370/ GOpME SETOMATHECKH BLINONHASTCR CBOP PECOB 3MEKTPOHHGH NOTS! BCEX
PEGTIOHAEHTOR. WSMEHUTS HACTPORKN

Was the website structure convenient for you? If no, what would you like to improve? *
Yes, | like everything
Exercises
Structure

Design

Was the website helpful in acquiring scientific terminology? *
Yes
No
Not really

Difficult to answer

Would you continue to learn the scientific terminology? *
Yes
No

Not really

Chaoose the right translation of the word "Heat" *

Bewecrao/3aT

HHAKOCTH/CiibIKTHIK

Harpes/Keiny

YscTaus/Benwex

Choose the right translation of the word “Solid state” ™

Teepgoe cocTosHmue/KaTTbl ky#

TasooBpaskoe cocToAnue/Tas Tapiaai kyit

HNEKOCTL/CybIToIK

CyBeranuig, BelecTao/3aT

Choose the right translation of the word "Coeguexmne/Kypama Gaiinaqbic™

Compositien

Compound

Matter

Substance

Choose the right translation of the word "MepeBapuBats/KopbiTy" *

Evolve

Eurrata




Choose the missing word

As part of their feeding and
cxygen and carbon dioxide.

processes, terrestrial plants exchange gases containing

Reproduction
Division
Respiration

Propagation

Choose the missing word

A called uric acid exists in both your body and food, and it typically breaks in the
bloodstream.

Compound
Substance
Composition

Alloy

Choose the missing word

Many periodic tables include the atomic number (number of pratons) and
depends on protons and neutrons).

(which

Atomic weight

Matter

Particles

Name the picture: *

KpaTkwit oTBeT

What is not a part of circulatory system? *
Blood vessels
Heart
Blood cells

Carbohydrate

What is the name of this process? *

MITOSIS
a— A
"
PB2Z -
owntcan /\‘\
b
Cell division

Fig. 13. Some questions from chemistry & biology test.

3.2 Results&Statistics

Would you continue to learn the scientific terminology?

12 oTBETOB

® ves

@ No

@ Mot really

@ Difficult to answer

Fig. 14. Answer to the question "Would you continue to learn the scientific technology?"




Physics&Informatics tasks (average 86,7%)

100,00%
90,00%

80,00%
70,00%
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Fig. 15. Results of a group of students who chose physics and computer science.

Chemistry&Biology tasks (average 83,5%)

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%
N3

0,00%
S S R 9 &
F FE &£ b¢° & b“*’? & & é‘” & a‘ & & &
o o o Y S %&bc}\}b r_}b q&b .‘.,&6 5 @b o Qb .‘.,&‘}6

Fig. 16. Results of a group of students who chose chemistry and biology.

3. Evaluation

Having compared primary study and experiment outcomes made by students showed major improvements.
Considering that the primary assignments were less difficult than on the website and that there were solely three
questions per level, the results of solving assignments including scientific terminology for students with no prior training
came to a total of 58.6% of correct solutions. After completing the practice exercises, students' test scores after finishing
the practice tasks averaged 86.7% and 83.5%. These results demonstrated that the website had a great impact on
students' knowledge and higher order thinking abilities, indicating that it can be utilized for educating people in the
usage of scientific language.

The mean score for the task in which students were required to find the word that was missing rose from 61.9% to
76.46%. The average grade for a task in which students had identified a term from a picture and solve subject-matter
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tasks rose from 28.5% to 85.89%. This demonstrates how more sophisticated abilities like "Ability to draw conclusions,
criticize" can be significantly enhanced with the right education in specialized vocabulary.

The sole aspect that might require improvements is more particular terminology, which will be added to the website
with its future development.

4. Conclusion

The major aim of this project was to use a particular website to help people develop their ability to work efficiently
in the scientific field and to prepare them for lifelong learning.

The project's goals were all accomplished, data for the website's design was acquired and reviewed, and a website
with an understandable layout and useful practice tasks was created. The outcomes of the students and their
advancements in specialized vocabulary knowledge have demonstrated the effectiveness of the website integration into
the learning processes. The results of the study showed that with the help of the website and the selected vocabulary
approach, the established problem—a lack of resources required to study specialized terminology and the need to
develop scientific thinking skills could be solved partially. As a result, we can claim that the project hypothesis was
confirmed based on all the research that was conducted.

There will always be a need for new ideas and techniques to improve scientific thinking, the development of research
platforms, and the extension of specialized vocabulary. The process of learning a language requires constant
improvement and engaging activities. The study of scientific vocabulary and the scientific thinking technique are
highly helpful in the processes of learning language and subject matter. This research is awaiting additional development
since the findings of this investigation and the techniques employed are encouraging.
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