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Abstract

The Republic of Azerbaijan responds to international challenges in the field of education and continues measures
to increase the quality of the content in education, which serves to form vital competencies in students. One of them
is the "Reserve textbook" project. In the framework of this project, international experience is studied and a new
generation of textbooks is prepared. Among these textbooks, the integrated 5th and 6th grade science textbooks are
new for our country. The term science has been adapted to the Azerbaijani language as "nature".

In the VI class "Science" textbook, learning materials are presented in the inquiry-based SE model.

It should be noted that any stage of the lesson built on the basis of this model creates favorable conditions
for the formation of scientific literacy skills in students. In the article, the possibilities of using situational tasks in
the formation of scientific literacy in the first stage of this lesson model called "Engage" were investigated. In the
process of monitoring the implementation of the textbook "Science 6" in the pilot classes, a short-term written survey
consisting of open-type situational tasks was conducted among 241 students at the stage of engaging the lesson. The
statistical analysis of the results of the survey revealed that at this stage of the lesson, it is possible to determine the
extent of initial knowledge and misconceptions by presenting students with familiar situations from everyday life and
natural phenomena while arousing their interest in the subject. In addition, an online survey was conducted among
teachers teaching science in pilot classes regarding the effectiveness of science teaching and skill formation, and 81
teachers participated in this survey. As an example, the article provides an analysis of two situational tasks and the
results of a survey among teachers.
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Insxu (popMyBaHHS HAYKOBOI FPAMOTHOCTI YYHIB Ha ypoKax
NMPHUPOI03HABCTBA y 6 KJaci

Aoaypasaros Pacum, Aragxani Aji Xynasepai
Incmumym oceimu Azepoaiioryncancokoi Pecnyoniku (baky, A3epoaitoycan)

AHoOTaLUiA

Azepbaiimkanceka PecrryOika pearye Ha MDKHApOAHI BUKIMKH y c(epi OCBITH Ta MPOAOBKYE 3aXOIU IIONO0
IIBUIIEHHS SKOCTI 3MICTY OCBITH, IO CJIyrye (POPMYBAHHIO XHTTEBO BAXIIMBHX KOMIIETEHIIH B y4HiB. OauH i3
HHUX — NPOEKT «Pe3epBHUIl Minpy4yHUK». B paMKax 1bOro NpOEKTy BHBYAETHCS MDKHAPOIHUIT JOCBIJ Ta TOTY€ETHCS
HOBE TOKONIHHA MiApydHuKiB. Cepen IMX MiAPYyYHHUKIB € HOBUMH JJIS HAIIO! KpaiHW IHTETPOBaHI MiAPYYHUKU 3
NIpUpOJ03HaBCTBA ISl 5 Ta 6 kiaciB. Tepmin Hayka Oys0 aganToBaHo 10 azepOaiipkaHcbkoi MoBH siK «[Ipuponay.

VY ninpyunuky VI Kyiacy "Ilpupona" HaBualbHI MaTepiay NPECTABICH] B HAyKOBO-N0CHiAHIH Mogeni SE. Crixn
3a3HAYMTH, IO AOBUIBHMI €Tall YPOKY 3 IaHOi MOJEII CTBOPIOE CIIPUATIMBI YMOBH Ha (DOPMYBAHHS B Y4HIB HABUOK
HAYKOBOI IPaMOTHOCTI. ¥ CTaTTi ZOCII/KEHO MOXKIMBOCTI BUKOPHCTAHHS CHTYALlliHNX 3aBIaHb Ul HOPMYyBaHHS
HAyKOBOI IPaMOTHOCTI Ha MOTHBALIHHOMY €Talli JAHOI MOZEI yPOKY. 3 Li€X0 METOKO B XO/Ii MOHITOPHHTY B ILIOTHHX
KJlacax, A€ 3acTocoByeThcs miapyyHuk «[Ipmpoma 6», Ha MoTHBamiiiHOMy erami ypoky cepen 241 yuniB Oymo
MIPOBEZCHO KOPOTKOCTPOKOBE IMUCHMOBE OIUTYBAaHHS, SIKE CKJIAJA€ThCs i3 CUTYaI[IfHUX 3aB/IaHb BIJKPUTOTO THITY.
MareMaTH4YHO-CTaTUCTUYHUN aHaJli3 pe3y/IbTaTiB ONUTYBAHHS BUSBHB, IO HA IIbOMY €Talli YPOKY MOXKHA BU3HAYUTH
o0csAT BUXITHUX 3HAHB 1 OMaH, MPEIACTABIIIIOYH YIHAM 3HAMOMI CUTYyamii 3 MOBCAKICHHOTO KUTTS Ta SBUII TPUPOAH,
OJJTHOYACHO BHKJIMKAIOUM B HUX 1HTepec A0 TeMH. KpiMm Toro, cepe BUMTEINIB, SIKI BUKIAJAAIOTh MPUPOJHNYI HAYKH
B MUIOTHHUX KiacaX, OyJlo NMPOBEACHO OHJIAMH-ONMUTYBAHHS II0A0 e(PEKTHBHOCTI BHKJIAJaHHS MPUPOIHHYMX HAyK
Ta (OpMyBaHHA HABHYOK, B ONMUTYBAHHI B3SJIHM y4acTh 81 yunTens. SIK mMpHKiIan y CTaTTi HABOAUTHCA aHAJI3 JBOX
CUTYalIfHUX 3aBJaHb Ta PE3yJIbTaTH ONMUTYBAHHS BUMTEIIB.

Knro4oBi cnoBa: HaykoBa rpaMOTHICTh, HAyKOBa OCBITA, 3aJTyUCHHsI, CUTYAI[ii{HI 3aBIaHHs, MOTHBAIIHHHIA €TaIl
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Introduction.

In order to make the Republic of Azerbaijan a
stronger and more stable state, it is implementing reforms
that meet global challenges in the field of education as
well as in many other fields.

One of these innovations is the development of new-
generation textbooks that serve to accelerate integration
into international education systems and develop
knowledge and skills related to science and technology.
During the preparation of new generation textbooks,
cooperation with international and prestigious publishing
houses is carried out, and framework documents of
international research programs on the assessment of
student achievements are analyzed in terms of content and
structure. Prepared textbook sets (textbook, workbook,
and methodical materials) are tested in selected pilot
schools for 1-2 years, depending on classes and subjects,
before being widely used. The goal here is to further
improve the textbook set during the trial period due to
monitoring and feedback from teachers and the public.
Also, the textbooks in the trial period are shared on the
official website, which is open to everyone, where any
person can get acquainted with the textbook and write his
comments and suggestions. The prepared new-generation
textbooks include the Nature 5 and Nature 6 textbook
sets.

Formulation of the problem.

The content of Nature 5 and 6 textbooks is based
on the 5E model, which has been applied in textbooks
of applied subjects (physics, biology, chemistry, and
geography) since 2013 in grades 6-9 of the secondary
level of general education in our Republic (Murguzov,
& Abdurazagov, 2013a; 2013b). This lesson model is a
constructive learning theory and consists of organizing
training in five consecutive stages (Islamzadeh, 2022, p.
4-5). These are:

1. Engage

2. Explore

3. Explain

4. Elaborate

5. Evaluation (Evaluate) (Bybee, & Landes, 1990).

If we accept that constructivist theory is the best
way to describe the learning process, then it is necessary
to create learning environments that directly introduce
the material being studied to advance students' learning
because students experience the world directly. This
confirms the idea that constructivist learning takes place
in an appropriate constructivist learning environment
(Kibici, 2022). Different teaching methods, such as
4E, SE, and 7E, are used in science teaching to create
a constructivist learning environment. The most
appreciated and used of these methods is the 5E training
method. The constructivist approach was first proposed
by Atkin and Karlplus in the 1960s and elaborated in
1997 (Polgampala, Shen, & Huang, 2016).

In the attraction stage, students are presented with
qualitative situational questions related to domestic,
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natural, or technological processes, and the key words
of the answers given in the form of hypotheses are
recorded without giving an attitude. The purpose here is
to establish possible connections between the educational
results of the subject studied on the basis of the students'
previous knowledge, to arouse interest in the solution
of the new educational problem formed in the students,
and to provoke them to do research. Such an approach is
expected in the nature textbook, not only in the topics but
also at the beginning of the each chapter. (Islamzadeh,
2022, p. 4-5).

In the engagement phase, diagnostic assessment
of students is also carried out through situational tasks.
Thus, as a result of the discussion of situations selected
on the basis of the principle of intra-subject and inter-
subject integration, the knowledge gained by students
is evaluated, and their possible misconceptions are
determined. Note that this stage is not intended for the
teacher to lecture, define, or explain terms (Duran, &
Duran, 2004).

Methods.

Research-based teaching methods have an effective
role in the formation of scientific literacy. Research-
based learning allows students to think creatively and
critically by presenting situations they may encounter in
everyday life to students at different stages of the lesson
and creating discussions based on questions.

Main part. What is scientific literacy?

The concept of scientific literacy was first developed
by Paul De Hbart in the 1950s of the 20th century: "One
of the main problems of education is to fill the gaps
between the richness of achievements in science and the
competence of scientific literacy" (Hurd, 1958; Aghajanli,
2023). Scientific literacy as a concept has been one of the
most relevant issues studied by educational researchers
in the international sphere since it was introduced into
the world of science. Scientific literacy competence
requires students to have a certain level of understanding
in order to create reliable knowledge about the purpose of
scientific research and nature (Aghajanli, 2023; Ziman,
1978). One of the main requirements of the modern era
is to train individuals who follow rapid development
and have a productive role in social and technological
issues. The formation of knowledge and skills on the
basics of science and technology and scientific literacy
competence in such persons is one of the main factors
that create a foundation for the development of countries
and societies. The formation of scientific literacy has
become the main goal of many educational systems and
national curricula. (Roberts, & Bybee, 2014). There is
a considerable amount of international research on the
formation, development, and assessment of students'
scientific literacy competence. The concept of scientific
literacy is a widely recognized concept of education
and has become the main goal of education (Aghajanli,
2023; De Boer, 2011; Hodson, 2011). In the studies of
prestigious international evaluation programs on the
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evaluation of student achievements, the weak indicators
of scientific literacy of our students are one of the main
issues that make the problem of the formation of this
competence relevant.

The framework document for science in the PISA
research program states that scientific literacy plays an
important role as a basic structure for the assessment of
acquired knowledge and skills in the fundamentals of the
natural sciences. This framework document outlines the
content, domain of knowledge, and type of competency
reflected in the structure of instruments used to measure
scientific literacy.

PISA studies test students' reading, math, and science
literacy skills. These are:

*  explain events scientifically;

»  evaluate and design scientific research;

e interpret data and evidence scientifically
(OECD, 2019).

Development of students'
through situational tasks.

It is known that the assessment of students' scientific
literacy is based on the international PISA program.
Scientific literacy is defined as several competencies in
the program's science framework document. One of those
competencies is "explaining events scientifically". Here,
the solution and evaluation of the problems presented
on the basis of the integration of natural, technological,
social, and household phenomena are envisaged. These
problems are presented to the students in the form of both
closed and open-ended tasks, and they are required to
express the following attitude:

* apply relevant academic
knowledge;

* to make appropriate scientific forecasts, to
justify their necessity, and to determine solutions.

Such an approach can be seen in some qualitative
tasks presented by PISA:

Why does water evaporate faster on a hot day?

How can the introduction of a new creature into the
habitat disrupt this environment?

Give examples of the cases you come across in
everyday life where gases can be compressed and liquids
cannot be compressed, etc.

In order to solve such simple, open-ended problems,
it is necessary to imagine some events, build a description
of some, and predict others. For the implementation of
this process, the student is required to use academic
scientific models (PISA, 2023).

In order to study the students' ability to apply the
acquired declarative knowledge to the explanation of
familiar situations related to life and the implementation
of simple activities they perform in class, we organized a
pedagogical experiment during monitoring. A total of 267
students from six schools were involved in the experiment.
Of these, 129 students were experimental class students,
and 138 students were control class students. The classes
were selected in such a way that the same subject teacher

scientific literacy

and scientific
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taught both the experimental and control classes in the
respective schools.

During this experiment, —the students of the
experimental and control classes were presented with
the same tasks on the topics taught to them until that
period. The statistical analysis of two tasks with situation
content from those tasks is given below. Two open-ended
questions were asked in both tasks. The maximum score
for the first task was 3, and for the second task it was 6.

Table 1.
General average indicators of students by classes

Schools The overall average of

the students

Pilot Control
Agjabadi 11 Ne 4.25 1.46
Aghdash 1 Ne 2.76 1.8
Aghdash Laki 6 Ne 5.19 2.3
Beylagan 1 Ne 5.43 1.89
Mingachevir 11 Ne 4 2.96
Mingachevir 16 Ne 2.98 2

Table 1. shows the general average of students from
each school on tasks. It can be seen from the table that the
general average indicators of all pilot class students are
ahead of the indicators of control class students.

The 5E teaching method was used during the
preparation of the 5th and 6th grade nature textbook sets.
In the 5th grade, all 5 steps followed in the 5E teaching
method were used in the teaching of a chapter rather than
in the teaching of a each topic. In the 6th grade, all these
five stages were used in the teaching of each topic. Each
lesson was divided into five stages.

Physics, biology and life science were taught instead
of natural science in the 6th grade control classes. When
analyzing the textbooks of these subjects, it can be seen
that the SE stages are used in the textbooks. Based on the
obtained results, the control shows that these stages are
not properly and effectively organized in the textbooks.

An online survey was conducted among 130 teachers
who taught this subject for the first time in pilot schools,
whether the implementation of the textbook and workbook
on science was effective. 81 teachers participated in the
survey. We asked about the effectiveness of the textbook
and workbook in the formation and development of the
mentioned skills. In the assessment, between 1 and 5, 1
means least and 5 means the most effective. According to
the results of the survey, more than half of the teachers
said that the textbook set is highly effective in forming
research and collaboration skills. More than thirty
teachers said that the textbook set is highly effective in

£ GRAN/



PEDAGOGY

GRANI 27 (1) 2024

forming the skills of "application" and "communication"
of what they have learned. According to teachers, the
number of teachers who say that they are highly effective

in developing the skills of "critical thinking/problem
solving" and "being able to explain things scientifically"
is less than other skills.
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Question 1. Estimate the effectiveness of the science textbook and workbook in forming the following

skills in students with appropriate numbers.

Critical thinking/problem  Application Communication Being able to explain

to be able to
apply what they
have Learned

things scientifically

The fact that the textbook is effective in the formation
and development of these skills also shows that it has
an important role in the formation of scientific literacy
competence.

Structure and content of the engagement phase in
the textbook.

Unlike other stages of the lesson, no explanation or
evaluation is provided in the stage of emgagement, if it
is properly organized, it ensures an effective transition to
other stages. Therefore, the correct construction of the
first stage is very important for the effective passing of
the lesson as a whole. At this stage, providing students
with daily familiar situations is a necessary element that
was unanimously accepted as mentioned above.

The phase of interest can be given in two different
places in the textbook, at the introduction of each chapter
and each topic.

The following requirements can be defined for the
situation given on the first page of the chapter:

- The situation should cover the main topic or topics
that attract attention to the whole chapter;

- It should cover the historical facts or modern
achievements of the science or discipline;

- It should be in a global or national context;

- A picture, text and a few appropriate questions
should be given reflecting the situation;

- The section should be concise and clear.

Situational requirements given in the engagement
section of the 5E instructional manual:

- It should be related to everyday life;

- It should be in national and individual context;

- The text of the situation should be short and clear;

- It should be able to ensure an effective transition to
the next stage;

- It should create more interest in the subject to be
studied;

- Asking questions should require reasoning in
answering;

- It should allow teachers to identify students' prior
knowledge and misconceptions about the subject.

Giving situational tasks related to daily life in other
stages of the lesson, not only engaging, plays an effective
role in the formation of students' skills. Therefore, in
the survey we conducted among teachers, we asked
to what extent they were satisfied with the amount of
sitiasuya tasks in the textbook. As can be seen from the
diagram, when evaluating 5th grade textbooks, teachers
mostly chose 4 and 5, which indicates that there are
enough situational tasks, although not to a high degree.
In the 6th grade, teachers mostly chose 3, 4 and 5 when
evaluating. According to the opinions of the teachers,
it can be said that in the textbook of the 6th grade,
the situation tasks were given less attention to the 5th
grade.

R
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In the 5th grade

Question 2. Are you satisfied with the amount of situational tasks in the textbook?

In the 6th grade
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We asked to what extent the students were able
to apply their knowledge in solving the situational
tasks given in the textbook. The answers given by the
teachers in question 3 show that they were able to apply
the knowledge gained by students in the 5th grade to
the solution of situational tasks at an average and high
level, and in the 6th grade more at an average level
As can be seen from the teachers' answers to the Ist
question, the textbook set is moderately, if not highly,

effective in forming the ability to apply what they have
learned as many skills. There can be various reasons
why students have difficulty in solving situational
tasks, such as difficulty in understanding what they
read, and their tendency to memorize because they
are used to the test method . These mentioned reasons
create fundamental obstacles for students to freely and
creatively express their opinions on the problems and
propose solutions.

[ Zif M Orta Yiksak
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Question 3. To what extent were the students able to apply the acquired knowledge to
solving situational issues?

In the 5th grade

in the 6th grade

The role and importance of situational tasks at the
stage of interest.

The situation in the stage of curiosity given in the
introduction of the topic should be related to everyday
life. It is important to understand what is meant by daily
life. Daily life in the teaching of natural science does
not mean everyday activities at school. Everyday life
in nature classrooms is more of something outside the
classroom. Science needs to be connected to someone's
everyday life in the real world, a world without school
(Andrée, 2005).

When students are presented with familiar situations
in the engagement stage, they are very interested, and
because they do not think about the regularity between
the events in the situation in advance, or in some cases,
they cannot find an answer, the current situation focuses
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