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PROMOTING STUDENTS’ WORLDVIEW THROUGH INTEGRATIVE EDUCA-
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Abstact. The modern education system is aimed at the formation of a highly ed-
ucated, intellectually developed personality with a holistic view of the world, with an un-
derstanding of the depth of connections between phenomena and processes. Integration in 
modern society explains the need for integration in education. Integration provides an op-
portunity for self-realization, self-expression, creativity of the teacher, promotes the dis-
closure of abilities. The use of an integrative approach in teaching is determined by the 
complex needs of modern education.Integration is a multi—valued concept, and a leading 
trend in modern education, and a real need of the time. Integration is the central concept of 
the integrative approach. The purpose of this article is to reveal the essence and possibilities 
of using an integrative approach in creating chemistry courses. Today, the use of computer 
technology in education seems necessary, therefore, an important task of a modern teacher 
is to show students the possibilities of ICT. The availability of such courses will increase 
the productivity of the learning process. And so, integration is a necessary condition for the 
modern educational process. It is necessary to identify functional components characteriz-
ing the dynamics of educational technology integrated into structural components. The main 
functional components that correspond to the structural components are: goals, tools, effec-
tive products - as goals, organizational, managerial and performance evaluation capabilities. 
The teacher should be aware of the patterns of integration processes used in chemical and 
pedagogical educational technologies.

Keywords: global citizen, stem, biology, high-school, worldview, integrative edu-
cation
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Аннотация. Қазіргі білім беру жүйесі құбылыстар мен процестер арасындағы 
байланыстардың тереңдігін түсіне отырып, әлемге тұтас көзқараспен жоғары білімді, 
интеллектуалды дамыған тұлғаны қалыптастыруға бағытталған. Қазіргі қоғамдағы 
интеграция білім берудегі интеграцияның қажеттілігін түсіндіреді. Интеграция 
мұғалімнің өзін-өзі жүзеге асыруына, өзін-өзі көрсетуіне, шығармашылығына 
мүмкіндік береді, қабілеттерін ашуға ықпал етеді. Оқытуда интегративті тәсілді 
қолдану қазіргі білім берудің күрделі қажеттіліктерімен анықталады.Интеграция-бұл 
көп құнды ұғым, қазіргі білім берудегі жетекші бағыт және уақыттың нақты қажеттілігі. 
Интеграция-интегративті тәсілдің орталық тұжырымдамасы. Бұл мақаланың мақсаты-
химия курстарын құруда интегративті тәсілді қолданудың мәні мен мүмкіндіктерін 
ашу. Бүгінгі таңда білім беруде компьютерлік технологияны қолдану қажет болып 
көрінеді, сондықтан қазіргі заманғы мұғалімнің маңызды міндеті студенттерге АКТ 
мүмкіндіктерін көрсету болып табылады. Мұндай курстардың болуы оқу процесінің 
өнімділігін арттырады. Сонымен, интеграция қазіргі білім беру процесінің қажетті 
шарты болып табылады. Құрылымдық компоненттерге интеграцияланған білім 
беру технологиясының динамикасын сипаттайтын функционалды компоненттерді 
анықтау қажет. Құрылымдық компоненттерге сәйкес келетін негізгі функционалды 
компоненттер: мақсаттар, құралдар, тиімді өнімдер - мақсаттар, ұйымдастырушылық, 
басқарушылық және тиімділікті бағалау мүмкіндіктері. Мұғалім химиялық және 
педагогикалық білім беру технологияларында қолданылатын интеграциялық 
процестердің заңдылықтарын білуі керек.

Түйін сөздер: жаһандық азамат, STEM, биология, орта мектеп, дүниетаным, 
интегративті білім
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Аннотация. Современная система образования направлена на формирование 
высокообразованной, интеллектуально развитой личности с целостным взглядом 
на мир, с пониманием глубины связей между явлениями и процессами. Интеграция 
в современном обществе объясняет необходимость интеграции в образовании. 
Интеграция способствует самореализации, самовыражению, творчеству учителя, 
способствует раскрытию способностей. Использование интегративного подхода 
в обучении определяется сложными потребностями современного образования.
Интеграция-понятие многозначное, ведущее направление в современном образовании и 
реальная потребность во времени. Интеграция-центральная концепция интегративного 
подхода. Цель этой статьи-раскрыть сущность и возможности использования 
интегративного подхода при создании курсов химии. Сегодня использование 
компьютерных технологий в образовании представляется необходимым, поэтому 
важнейшей задачей современного учителя является демонстрация учащимся 
возможностей ИКТ. Наличие таких курсов повышает продуктивность учебного 
процесса. Таким образом, интеграция является необходимым условием современного 
образовательного процесса. Необходимо определить функциональные компоненты, 
характеризующие динамику образовательной технологии, интегрированной в 
структурные компоненты. Основные функциональные компоненты, соответствующие 
структурным компонентам: цели, инструменты, эффективные продукты - цели, 
организационные, управленческие и возможности оценки эффективности. Педагог 
должен знать закономерности интеграционных процессов, применяемых в химических 
и педагогических образовательных технологиях.

Ключевые слова: глобальный гражданин, STEM, биология, средняя школа, 
мировоззрение, интегративное образование
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Introduction
For the purposes of this study, worldview is defined as a view which is broader than 

the country of Kazakhstan, allowing students to see the significance of their scientific contri-
butions to the world as global citizens (Argyri and Smyrnaiou, 2020). The contextualisation 
of worldview understands that most students have never travelled outside of their city or 
region within Kazakhstan. In order to broaden student understanding, it is imperative that 
students are exposed to different world views and contrasting ideas within the educational 
setting of Biology as the science being used for the research. This exposure promulgates 
understanding the significance they have as global citizens alongside the obligations which 
would rest on them as scientifically minded global citizens (Argyri and Smyrnaiou, 2020). 
Integrative learning is conceptualised as combining Science - specifically Biology - Tech-
nology, Engineering in the form of problem solving, and Mathematics to allow improved 
problem solving skills to develop within the students of Nazarbayev Intellectual School 
(NIS) of Kyzylorda, allowing them to realise their role as global citizens and responsible 
community members (Argyri and Smyrnaiou, 2020; Kelly & Knowles, 2016). STEM stands 
for Science, Technology, Engineering and Mathematics and refers to the combination of all 
four subject skills to solve topical problems designed by educators (Kelly & Knowles, 2016) 
(Figure 1).

Figure 1. The integrative learning process (GENESEO, 2023)

Based on Figure 1, the integrative inquiry process starts with asking meaningful 
questions. The questions are formulated by the educators in the form of problem questions 
which already have answers or which already have partial answers. This allows students to 
learn from various problem question approaches to understand how they could also cultivate 
their own unique problem solving approaches (Geneseo, 2023). The second step to integra-
tive learning is application and transfer. This means that students adapt and apply skills, 
theories and methods from all their STEM related subjects to solve the problem at hand. 
These skill adaptations are not only limited to STEM subjects as some students might have 
experience outside the classroom or with their family that could be used for the innovation 
process during the problem solving phase (Argyri and Smyrnaiou, 2020; Kelly & Knowles, 
2016). The focus of this study is for the teachers to make use of STEM principles to initiate 
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integrative learning, but the aim is not to limit the students in using all available resources 
and skills to solve the problem provided. The third step in integrative learning is based 
on reflection (Geneseo, 2023). This focuses on student and teacher reflection, since the 
process of steps one and two could bring about an innovative approach to solving the prob-
lem question. Integrative learning relies heavily on spending time to look over the results 
obtained while solving the problem questions so that students can improve their skills and 
identify areas for improvement. This self reflection generates curiosity and strives towards 
improvement of methods used. Once students strive to improve their skills, they also take 
responsibility for their own learning and thus move closer to becoming responsible as global 
citizens (Geneseo, 2023).

The concept of integratedlearningincludesnotonly a tolerantattitude,butalso the use 
of moderntechnologiesineducation. After all, the transitiontothistype of progressive educa-
tion requires modernizing the entireschoolsystem. Exactly: to attract the necessary special-
ists who will help teachers during teaching; useinnovativepedagogicalsolutionsandideas; to 
adapt the curriculum taking intoaccount the characteristics of allchildrenin an integrated-
classroom; tofocuson the development of creativeandcognitiveabilities; activelyinvolvepar-
entsin the educationalprocess.

Integrated learninghasits own principles and features: develops the individual char-
acteristics of eachchild; createsconditionsforcloseinteraction between schools, teachers, 
specializedspecialistsandparents; teaches a certainculturethathelpschildrenrespectchildren 
who aredifferent from themandacceptdifferenceswithoutoffendingothers; creates a support-
ivespacewhereeverychildfeelsvaluedandable to copewithalltasks.

The parameters of integrative learning link closely to establishing a more global 
student worldview through using STEM based lessons in Biology. STEM promulgates a 
problem based learning method where critical thinking within problem solving is cultivat-
ed (Margot and Kettler, 2019). STEM, chosen as the main integrative education method, 
focuses on the process of connecting concepts and experiences so that information and 
skills can be applied to basic and more complicated topics (Anon, 2023). The context of 
student significance within the global citizenship framework would be covered during the 
process of integrating skills for varied situational or problem based applications. This allows 
students to see how solving a problem could benefit their community or other parts of the 
world, thus instilling a sense of responsibility as a global citizen (Geneseo, 2023). The most 
widely known system which aims to achieve such an integrating approach is STEM. The 
main reason behind the continuous support STEM education has enjoyed is linked to skills 
and knowledge being integrated between different educational disciplines using project and 
problem focused learning (NTSA Board of Directors, 2020). Since personal interest, expe-
rience and enthusiasm for subjects are deemed to be critical to support children’s science 
learning, STEM should be used as a catalyst for creating lifelong learners who are also 
global citizen minded (NTSA Board of Directors, 2020). 

Referring back to promoting broader world views and integrated learning, most 
educators only see Chemistry and Physics at the core of sciences when thinking of STEM. 
Another group would only regard STEM as the stem of a plant or stem cells being re-
searched in Biology classes. Today our research will indicate how Biology has significant 
importance in STEM using its links between Science (Physics and Chemistry), Technology, 
Engineering and Mathematics. The aim is to indicate how all four of these disciplines have 
already improved various subsections of Biology and how these improvements can be fur-
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ther developed through student competitions and international symposiums to improve cre-
ativity, problem solving and global citizen thought (Kelly & Knowles, 2016). The success 
of implementing STEM will, in most opinions, rest on inviting STEM experts to showcase 
their knowledge. Based on this research context it would be more beneficial to identify how 
one could integrate the existing knowledge of subject experts in an effort to promote the in-
tegration of existing resources to design and develop problem based questions for use in the 
STEM matrix (Kelly & Knowles, 2016). All teachers would need to combine efforts in an 
attempt to fully enforce the links between the various STEM subjects and only then will the 
students fully connect the various subjects which they have always seen as separate (Margot 
and Kettler, 2019). This separated, or siloed, approach has been causing a large disconnect 
between subject skills and skills used to uplift, help and develop local communities and 
world wide communities. For STEM one only needs an effective planning framework and 
willing experts to share their time and expertise to achieve STEM implementation (Kelly 
and Knowles, 2016), however the addition of global citizenship thinking directly relates to 
educators emphasising that our solved problems should help world wide communities in 
some way or another. Without this crucial final emphasis the basis of this research study 
would not differ in any way from other STEM studies which have been completed.

Since specialised teaching is prevalent from grades 10 onwards, the higher educa-
tion levels of school already puts significant focus on application, critical thinking, problem 
solving and evaluation of topic content (Margot and Kettler, 2019). With the use of STEM 
one would be able to instil improved application of the aforementioned skills and then as 
a result increase students grades and university opportunities, while also bolstering global 
citizenship and responsibility (Margot and Kettler, 2019; Kelly & Knowles, 2016). 

Methodology
The report will focus on qualitative research methods such as: interviews, focus 

groups and article text analysis. The aim is to establish school STEM readiness from teach-
er’s perspectives and student perspectives. 

All relevant teachers (Science, Technology/ICT, Engineering, and Math) will be 
interviewed and focus groups will be created for students. During the focus groups students 
will take part in short and simple STEM activities to elicit their behaviour changes and 
experiences during the event. One researcher will observe focus group participants using a 
rubric while the other researcher runs the focus group. Each grade will have 2 focus groups 
and then there will also be 2 randomised grade focus groups with a maximum of 8 students 
per group. In order to fill in the research gaps, online research will be done to allow for a 
more rounded concept of what is being observed. The in-depth interview of teachers will 
focus on their knowledge of the STEM ideology and their thoughts on the implementation 
thereof in NIS (Nazarbayev Intellectual School). They will also be asked to share their ideas 
on promoting global citizenship and improvement of higher order thinking skills in educa-
tion. Lastly teachers will be asked to brainstorm with their departments some methods to try 
and initiate the introduction of STEM into NIS.

Obtained Results
This study showed that some departments in NIS are ripe for implementing STEM 

with only a few concerns and adjustments required for the smooth implementation of the 
aforementioned strategy. 

Teacher interview summary: 
Teachers from Biology, Technology, Mathematics and Engineering were inter-
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viewed. Most teachers were aware of STEM and what it stands for. The teachers did not feel 
equipped to create a STEM lesson and indicated that they would prefer some training so 
that they could effectively implement such a strategy. Another interesting finding was that 
teachers felt that they already taught topics from different subjects during their lessons since 
sciences are very interrelated. Some teachers suggested that any overlapping topics should 
be taught by experts from each department related to the topic they are covering to obtain 
maximum benefit for the students. This raised the question of whether teachers should sit 
together with their respective course plans and merge topics so that specific topics can be 
taught parallel to each other. When educators were queried about this, they indicated con-
cerns that they would not be able to finish the prescribed workload with students and they 
also indicated that their lesson time would be wasted on content that is not directly relevant 
to their exams and content. The second question raised was whether educators could form 
topic problem based projects which branch over various subjects and lesson times. Similar 
concerns were raised where educators were worried that subject content would not be given 
to students and students would not be able to answer questions during exams.Based on the 
responses the researchers saw that the trend is only to do exam coaching instead of develop-
ing much needed problem solving and critical thinking skills.

Student focus groups: 
The students from the focus groups in Grade 7, Grade 8, Grade 9, Grade 11, Ran-

domised group 1, Randomised group 2 showed that they have a higher level of creativity 
when grouped together with their peers of the same age group. During the randomised 
groups sessions the older students set the tone for the progress and if they did not include 
the younger students ideas into the problem solving or showed disinterest in the topic, the 
younger students would be influenced and progress was hampered or stagnated. The young-
er groups from grades 7 to 9 showed the willingness to try and work together and figure out 
what to do on their own with minimal guidance from the observing researchers. The grade 
11 students, however, kept asking questions and wanting a formula to implement which 
would help them to complete the activity without their own initiative. This behaviour clearly 
indicates that a very siloed and non critical thinking approach is taken to teaching and the 
students have set aside their own creativity and innovative abilities to adapt to the system. 
The curiosity and willingness to fail or make mistakes is highly prevalent in the young 
groups and this allows them to solve the problems set by the researchers in innovative and 
interesting ways. They also indicated that the problem scenario was interesting and they 
made sure to return to complete their projects of their own volition if time did not allow 
them to complete it the first time round. The grade 11 groups however dwindled and some of 
the students refrained from turning up to complete projects after indicating that they would. 
This section of the project indicated that stimulating the curiosity of students and keeping 
the curiosity alive in students throughout learning is a bigger contributor to participation in 
learning than any other factor pursued during this research.

As for the global thinking, due to the curiosity of students in the younger grade 
groups they all came up with various different ways in which their solved problems could 
assist the local community and their families specifically. After some probing questions the 
students realised that they could develop cheap versions of the solutions and share the ideas 
with students from other countries and work together to improve other communities as well. 
Two students from the randomised groups returned and indicated that they had watched 
some youtube videos on the project which was given to them in order to understand how it 
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worked. Only then were they willing to try and participate in the problem solving activity. 
They did however stop their progress when realising that some of the equipment was defec-
tive or different that what they saw on youtube. Specific pieces of equipment were specifi-
cally altered to be different during the study so that researchers could ascertain how students 
approached and solved this conundrum. After lengthy explanations from the researchers 
that the students could not change their equipment and had to make a plan with what was 
provided, the students seemed to give up all effort and progress for solving the problem halt-
ed. While these students were complaining about the state of the equipment their younger 
counterparts started experimenting with the equipment to see whether they could solve the 
puzzle. When the older students noticed some progress they became reinvested and tried to 
solve the problem with the younger students. This observation was interesting as it indicat-
ed that not stopping and not giving up on solving the problem had initiated the curiosity of 
disinterested participants once more.

Conclusion
The school already has the subject of Global Perspectives, and using this estab-

lished subject would immensely assist in the student readiness to creatively seek solutions 
for problems in their environment and that of the world outside of Kazakhstan. With the 
addition of Biology and other core subject knowledge to global perspective ideas, students 
would be able to apply STEM methods. This can be implemented in an effort to not only 
solve their own ecological or environmental problems, but also research how their progress 
could help people from countries outside of Kazakhstan in an effort to expand their global 
citizen footprint. This context would pave the way for an improved willingness from staff 
and students to move over into STEM. The familiarity of team work and team teaching 
which already exists in the school would further enable the smooth transition. The only ob-
stacle that teachers pointed out is the current curriculum parameters which do not allow for 
such a shift during lesson time, but rather for activities outside of classrooms to start with, 
later to be integrated fully into lesson time. Keeping curiosity stimulated in students is also 
a key to educational success since the continuous problem solving method of STEM inte-
grated learning allows even dissociated students to become engaged in subjects once more. 
Only providing content and theory to students without their own participation in obtaining 
knowledge and skills is not conducive to stimulating curiosity.

The researchers therefore highly recommend that NIS Kyzylorda aims to integrate 
more STEM integrated learning into the curriculum specifically for Biology lessons in order 
to stimulate Biology curiosity and uplevel student problem solving and innovation skills. 
Levelling up problem solving and innovation skills will further allow students to make 
significant contributions to local and international communities as responsible Kazakh and 
Global citizens.
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