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Abstract

The life science course aims to equip students in the first three grades of primary school with
fundamental behaviors such as being a good person and citizen, and adapting to society. This course
plays an important role in developing students' critical thinking, problem-solving, and other skills
necessary for their social lives. It is emphasized that the life science course contributes to the educational
process by establishing strong connections with various disciplines, and particularly that its relationship
with mathematics should not be overlooked. This study, which adopts an interdisciplinary approach,
aims to examine the integration of mathematical concepts in the life science course. Research shows that
the life science course is effective in providing students with various knowledge, skills, values, and
attitudes. The integration of mathematics into life science education allows students to acquire a broad
skill set while enabling the analysis of complex biological data. However, there are some challenges to
this integration, including resistance to curriculum changes and student math anxiety. To overcome
these challenges, it is important to create an inclusive school environment and provide students with
supportive learning experiences. In conclusion, the inclusion of mathematical knowledge in Life Science
courses enables students to gain analytical thinking and problem-solving skills, allowing them to tackle
complex issues. This study highlights the importance of interdisciplinary integration, revealing the role
and benefits of mathematics within the life science curriculum.

Keywords: Life science, mathematics, curriculum.

Introduction

Life science disciplines have particularly benefited from a foundation rooted in
mathematical concepts. These principles significantly enhance quantitative skills, facilitating
comprehensive data analysis and deepening analytical comprehension. The demand for
precise and systematic solutions grows as the study of living organisms and life processes
becomes increasingly detailed. In this context, mathematical principles allow for translating
biological information into quantitative formats that can be examined, compared, and
validated. In modern academia, the role of mathematics in life sciences has become
increasingly significant, creating an essential interdisciplinary approach that bridges
theoretical concepts with empirical research (Kilpatrick, 1918; Varis, 1996). This convergence
has been driven by advancements in computational biology, bioinformatics, and quantitative
research methodologies that have necessitated a deeper integration of mathematical
frameworks. The primary objective of this essay is to elucidate the role of mathematics in life
sciences by exploring its importance, historical context, and current educational practices.
When examining ongoing research, it is observed that the studies have predominantly focused
on the teaching of specific topics. In this sense, this review study aims to synthesize and present
the results of studies on using mathematical concepts in the life science course, thereby
contributing to the field (Leahey, 1999).

Importance of Interdisciplinary Approach

Integrating mathematics into life sciences presents many benefits, emphasising the
importance of an interdisciplinary approach. The complexities of biological systems often
require rigorous quantitative analysis to unravel the intricacies of cellular processes, genetic
variation, and ecological dynamics (Drake, 1993). For instance, mathematical modelling has
become crucial in understanding disease dynamics. The Susceptible-Infected-Recovered [SIR]
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model, a simple yet powerful mathematical framework, has been pivotal in epidemiology for
predicting the spread of infectious diseases. The COVID-19 pandemic highlighted the necessity
for precise mathematical models to predict infection rates and evaluate intervention strategies
such as social distancing and vaccination. Interdisciplinary approaches also facilitate
technological advancements. Bioinformatics, an amalgamation of biology, computer science,
and mathematics, has revolutionised genomics. The Human Genome Project, completed in
2003, was a monumental achievement that relied heavily on computational algorithms and
statistical methods to sequence and analyse the entire human genome. Without the integration
of mathematics, such a complex project would have been inconceivable.

Moreover, education that fosters interdisciplinary learning prepares students for the
evolving demands of scientific research and industry (Yildirnm, 1996). Exposure to
mathematical methodologies equips life science students with the analytical skills necessary
for innovative problem-solving. For example, courses in biostatistics provide students with
essential tools to analyse biological data, make informed decisions based on statistical
evidence, and contribute to research in public health, agriculture, and environmental
conservation.

History of Interdisciplinary Approach

The historical development of the interdisciplinary approach in life sciences
demonstrates a gradual yet profound shift towards synthesising mathematical and social life
knowledge (Bas et al., 2021). The early 20t century he marked the formalisation of statistical
methods in biology, primarily through the work of pioneers like Ronald Fisher, who is
considered the father of modern statistics (Taylor, 2011). Fisher's seminal contribution to the
field of genetic research through his book “The Genetical Theory of Natural Selection”
introduced statistical models that revolutionized the study of evolution and population
genetics.

In mid-century, the emergence of systems biology further cemented the relationship
between mathematics and life sciences. Systems biology aims to understand complex biological
systems as whole entities rather than through a reductionist lens (Yildirim, 1996). This holistic
approach necessitated sophisticated mathematical tools such as differential equations to
model dynamic systems and network theory to explore the interactions within biological
networks (Yalgin, 2013). The latter part of the 20t century saw exponential growth in
computational power, facilitating more intricate mathematical modelling and simulations in
biology. The advent of personal computers and software like MATLAB and R allowed
researchers to perform complex calculations and visualize biological processes in
unprecedented detail (Lindfield & Penny, 2018). The marriage of computational resources with
biological research has led to significant innovations, such as in synthetic biology, where
mathematical models help design and predict the behavior of synthetic life forms.
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Mathematics in Life Sciences Course

When designing an integrated program that aligns with an interdisciplinary approach
for mathematics and life sciences classes at the 3 grade level, it can be stated that these
subjects exhibit a greater overlap in terms of the skills, attitudes, and values they share
compared to other disciplines. Alongside the common skills present in the curriculum, it is also
considered that students establish connections among objects at a physical level during the
concrete operational stage. Consequently, it is known that students develop higher-level skills
related to their mathematical operation skills, as well as the physical relationships between
objects, surface shapes, and spatial appearances (Piaget, 1971).

Specifically examining mathematics and life sciences classes, it can be observed that
acquiring these skills is common in both subjects at the 3 grade level. To achieve integration,
combining the subjects around specific themes is believed to be appropriate based on the
principle of relating the area, topic, and concepts of the disciplines to each other (Karaca,
2020). Thus, it is thought that integrating the 3rd-grade mathematics and life sciences classes
in terms of both content gains and the skills to be imparted would be beneficial (Taylor, 2011;
Vars, 1991). In this study, while making the integration, the principle of associating topics,
concepts, and gains around a theme has been adopted, and the value of tolerance, which is a
common value aimed to be instilled in both disciplines, has been chosen as the main theme
(Yavuz, 2017). In conclusion, the integration of mathematics within life sciences is not only
beneficial but essential for the advancement of scientific knowledge and discovery (Bas et al.,
2021). The interdisciplinary approach fosters a comprehensive understanding of complex
biological systems through rigorous quantitative analysis, historical precedence, and a diverse
educational curriculum. By bridging the gap between theoretical mathematics and empirical
biology, researchers and students are better equipped to tackle pressing health and
environmental conservation challenges and beyond. Through continuous innovation and
collaboration, the symbiotic relationship between mathematics and life sciences will
undoubtedly lead to further groundbreaking advancements in the future.

Importance of Integration in Life Sciences Education

The scope of the life sciences course is considered effective in equipping students with
a multitude of knowledge, skills, values, attitudes, and habits that they can benefit from in their
daily lives (Tay & Unlii, 2014). In this regard, the life sciences course encourages students to
identify themselves, explore their close and distant environments, access social and cultural
values, integrate what they have learned into their lives, be aware of their individual
responsibilities, develop self-care skills, and acquire the necessary knowledge to sustain a safe
life (Sonmez, 2005; Tay & Yildirim, 2013). Moreover, it aims to develop their ability to use
resources effectively, apply scientific process skills, cherish their country's cultural values,
cultivate positive attitudes towards the environment, and efficiently utilize information and
communication technologies (Ministry of National Education [MoNE], 2018). The integration
of mathematics in life sciences education balances the theory and application that effectively
addresses biological questions, environmental issues, and life knowledge, incorporating
calculus, linear algebra, statistics, and computational living skills (Bas et al., 2021). While
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calculus helps to understand growth rates in population dynamics, linear algebra facilitates
genetic data analysis through techniques.

Furthermore,  promoting interdisciplinary  collaboration = uncovers the
interconnectedness of life sciences by fostering problem-solving skills and a holistic
understanding of biological systems. An integrated curriculum develops a versatile skill set,
prepares students to tackle complex real-world problems, and advances progress in health and
environmental conservation (Perkins & Salomon, 1989; Tan, 2015). Life science is where
interdisciplinary collaboration is most important in practice. Few, if any, scientists work
independently; they do so in a multidisciplinary team (Keskin et al., 2012). Integrating
cooperation in the curriculum teaches students to value varied opinions and talents. The same
is true for a computer science project developing algorithms to probe genetic data provides
students with more general skill sets and promotes synergy.

An excellent way to integrate life sciences with other disciplines is by using Project-
Based Learning [PBL]. PBL this allows students to work on long-term projects with the extent
of knowledge that crosses subjects. In a forthcoming draft, a project related to sustainable
agriculture might involve three different departments of study: one that would focus on
botanical studies of farms and gardens, another which would look at the soil chemistry from
those same areas, and another that could look at the scientific solutions for irrigation. The
projects range from traditional 3 to 4 week (or longer) papers, of course profoundly impacting
our majors knowledge but also teaching practical skills and teamwork.

Technology has gained a lot of importance in contemporary education. Digital
simulations, data analysis tools, and online databases can be used to foster learning in life
sciences. Virtual labs enable students to experiment far beyond the physical lab realities, with
access to high-level techniques and learning opportunities (Schwartz, 2012).

Collaborative teaching is having instructors from different fields of study come together
to teach in a unified way. In this view, it spurs teachers to conceive of lessons that cross subjects
and hopefully promote a more holistic approach. One of the most challenging barriers to
integration and teaching EBM is resistance to changing curriculum. Standard curriculums
have their roots firmly in place, and there may be a reluctance among teachers and
administrators to embrace new ways of teaching (Schwartz, 2012; Sahinkaya et al., 2012).
Mechanisms must include pilot programs and models for others to follow, which show the
benefit of implementing an integrated curriculum. Curriculum Integration often involves new
resources, namely a specially trained teacher, doctored materials, and upgraded technology
(Von Glasersfeld, 1998). In underfunded educational systems, getting any funding or resources
secured can be a formidable challenge. Meeting these needs are essential to the development
of an integrated curriculum. Another crucial challenge is teacher training. Teachers have to be
multi-talented and able to work together. The multi-faceted nature of these shifts requires a
variety of professional learning experiences for which teachers will need greater knowledge
and deeper skills. To ensure that teachers can deliver an integrated curriculum
implementation, it is vital for them to receive constant support and training.
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Benefits of an Integrated Life Science Curriculum

Research suggests that an integrated curriculum can increase student engagement.
When students can connect the material they study in the classroom to actual applications,
they find it more relevant and exciting. A lot of researches indicate that students who was acted
in integrated programs are also more engaged and participate at higher rates (Posner, 1992;
Pring, 1971). The main advantages offered by an integrated curriculum are its ability to prepare
students for real-world application. The life sciences are necessarily connected with many
other disciplines—from medicine to environmental science. It is also a comprehensive
approach to make sure that when our students graduate, they have the needed skills and are
prepared to face whatever challenges PFQs might arise in their future career (Selcuk, 2000;
Yolcu, 2013). Indeed, among these, mathematics may be considered the most important
subject. An integrated curriculum also increases understanding and retention of scientific
concepts (Sozer & Yildirnm, 2017). It keeps the subjects connected so that students can
understand how theoretical frameworks that they have previously studied can be used in
practice. Malik and Nelson (2021) uncovered this phenomenon in a study in which students
were tested on long-term retention after the conclusion of an integrated science program
compared to traditional programs. Tapper (2007) elaborated on this phenomenon,
highlighting the importance of mathematical modeling in understanding ecological scenarios.
Including mathematical components in ecology can improve students' capacity to develop and
explore the models behind ecological phenomena, for example population dynamics, species
interaction, and ecosystem functions. For instance, the Lotka-Volterra equations treat
predator-prey dynamics and key ingredients for population stability and coexistence.

A further common use of mathematical modeling in ecological research involves the
development of spatially explicit models to investigate species distribution or movement
(Meydan & Bahce, 2010). This includes things like models of reaction-diffusion, which describe
the way species move across a landscape using dispersal rates and suitability. Students will use
these models to test for species distribution patterns and the impact of habitat fragmentation
on biodiversity (Tapper, 2007). The value of spatially explicit models for insuring success in
gaining insights into the dynamics of ecological systems and helping to make better
conservation decisions was emphasised by many (Tiire & Ersoy, 2014).

Challenges and Solutions

A major hurdle in incorporating mathematical principles into life sciences courses lies
in the fear and loathing towards mathematics held by many students. This apprehension can
block their engagement and learning, making the desired educational outcomes more difficult
to reach to meet this challenge, educators will need to employ approaches that can help bolster
student confidence while demonstrating the applicability and utility of mathematics in the life
sciences. Gradually making students comfortable and confident while learning math can be
achieved by giving a welcoming and an inclusive learning environment, by offering
opportunities for active and shared learning, in addition to presenting the practical application
of mathematical concepts. Through building this learning community in the classroom,
educators can empower students with a growth mindset and view mathematics as an
instrument to facilitate understanding of biological phenomena. Specifically, Shoshani (2021)
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has stressed the significance of developing a positive mathematical identity and mindset,
noting that teachers influence student attitudes towards math content.

Moreover, instructional approaches like group projects and peer-assisted learning can
improve the motivation on one hand (Xu et al.,, 2021) and conceptual understanding of
mathematical content on the other. Being problem solvers and data analysts together allows
students to share their expertise and support each other in their areas of learning. Deslauriers,
et al. the effectiveness of active learning in enhancing performance and also decrease anxiety
among students encountering mathematics is highlighted, suggesting that interactive and
student- centred methods should be used for teaching math concepts in the life sciences
(Ferrari & Cribari-Neto, 2019).

At the undergraduate level, students who take interdisciplinary courses that blend
mathematical concepts with biological content receive a more complete comprehension of the
life sciences (Tan, 2015). In an interdisciplinary course, students can further explore the
interrelationships between mathematics and biology, which is vital for a stronger appreciation
of where and how mathematics fits into solving problems in biology. By the same token,
programs like mathematical biology, biostatistics and systems biology span across disciplines
to prepare students to address more challenging biological questions.

For instance, some mathematical biology courses focus on applying mathematical
techniques to biological systems. PhD and a Level Certificate in Biology These courses cover
mathematical modeling, differential equations, and statistical analysis in order to impart a
broad understanding of how mathematical ideas can be utilized to study biological strategies
Mathematical biology courses have also been recognized as one of the ways to advance students
in interdisciplinary research and careers choices by Kovarik et al. (2013). Biostatistics is
another example of interdisciplinary education, this time concerning the use of statistical
methods in biological data. With a thorough grounding in how to design experiments, collect
and analyze data, and interpret statistical results, these courses prepare students towards
rigorous and reproducible research. The importance of biostatistics education for providing
students with quantitative capacity to meet challenges in contemporary biological research has
been previously discussed (Pagano and Gauvreau, 2018), as well as the importance of
interdisciplinary courses for promoting scientific literacy and especially critical thinking on
problem-solving (Akca & Besoluk, 2021).

Computer simulations, statistical software and online learning allows students to
implement the most sophisticated statistical techniques on real-world data sets. Thus, students
can learn by analyzing actual biological data, improving their understanding of how statistics
is used in the life sciences. Akdeniz (2013) proposed that data science with statistical software
could serve as a cornerstone for the development of training programs in life sciences, giving
students real experience in handling and interpreting data.

Web-based training platforms like MOOCs and virtual labs provide pathways that are
flexible and convenient for grasping mathematics fundamentals, as well their articulation in
life sciences. Interactive tutorials, video lectures and practice exercises to make the students
learn at their pace so they can revisit those tough topics when necessary. These laboratories
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are important in this context for the life sciences course, which plays the most significant role
in equipping students with social life skills (Mahiroglu & Cosar, 2008). It can be said that
online learning platforms can be effective supplements for students to learn mathematical
processes and applications in biology, helping illustrate how technology, more generally, is a
tool and a potential resource to aid in the achievement of student learning outcomes.

Method

This study, which focuses on interdisciplinary approach and mathematics in the life
science course has a review design. Review articles organize studies conducted on a specific
topic or field within the framework of the author's research approach. The aim of review studies
is to summarize the approaches and ideas of other researchers regarding the research topic at
hand and create a synthesis (Herdman, 2006). One of the approaches used in review studies is
the chronological approach, which can be prepared to address the topic from past to present,
encompassing historical developments, or can also be examined within a specific time frame.
Review articles should be organized based on main ideas rather than simply as a list of sources.
Therefore, it can be stated that instead of listing and detailing each source individually, it is
necessary to present the main themes and topics that unite these sources (Karasar, 2008;
Yildirim, 1999). In this context, this article, which is of a review nature, is presented in sections
as follows: (1) The Importance of the Interdisciplinary Approach, (2) The History of the
Interdisciplinary Approach, (3) Mathematics in the Life Science Course, (4) The Importance
of Integration in the Life Science Course, (5) The Benefits of the Interdisciplinary Life Science
Course, and (6) Challenges and Solutions.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of Higher Education
Institutions Scientific Research and Publication Ethics Directive” were complied with. None of
the actions specified under the heading "Actions Contrary to Scientific Research and
Publication Ethics", which is the second part of the directive, have been taken.

Ethics Committee Permission Information:

Since the research was conducted with publicly available documents, it does not require
ethics committee approval.

Conclusion

In short, the assimilation of mathematical ideas is crucial to life science education in
order to improve the skills needed by students -while making standard analysis and problem-
solving easier. The field often requires core mathematics, about statistics, calculus and
algebraic modeling needed to interpret the complex biological data generating from these
datasets. Including these in biology curriculum, such as through case study informed teaching
with the empirical practice of lab interpretation and mathematical modeling in ecology can
offer students a whole picture understanding of life sciences. But to see successful integration,
we must be willing to take on the challenges, like student mathphobia and including more
interdisciplinary courses. To ameliorate these difficulties, we provide instruction on
developing a supportive learning environment in the classroom and encourage active and
collaborative learning, linked to interdisciplinary courses that bridge biology and mathematics.
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It can also make students more interested and increase learning by utilizing technology to
reinforce the understanding, creating interactive and in some cases personalized resources
enabling a diverse learning experience regarding mathematical concepts and interdisciplinary
competences applied to the life sciences.

In conclusion, the inclusion of math in life sciences courses is an essential aspect of
modern education that allows students to be better equipped as they move forward, whether
pursing careers or research in the life sciences field. Mathematical knowledge is essential in
providing ways to develop quantitative skills, analytical thinking and problem-solving
necessary to approach complex biological questions and solve important problems, leading to
scientific progress and innovation.

Recommendations

Interdisciplinary review studies can be conducted on research carried out in different
fields. Indeed, such reviews have the potential to provide important insights by bringing
together studies from various areas. As seen in this review, when mathematics is associated
with the life science course, different integration models can lead to more diverse outcomes.
This can contribute to the more effective teaching of both mathematical concepts and life
sciences.
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Hayat Bilgisi Derslerinde Matematiksel
Kavramlarin Kullanima
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Ozet

Hayat bilgisi dersi, ilkokulun ilk ii¢ sinifinda 6grencilere iyi bir insan ve vatandas olma, topluma uyum
saglama gibi temel davranislar1 kazandirmayr amaclayan bir derstir. Bu ders, 6grencilerin kritik
diistinme, problem ¢c6zme ve sosyal yasamlari i¢in gerekli olan diger becerileri gelistirmelerinde 6nemli
bir rol oynamaktadir. Hayat bilgisi dersinin, cesitli disiplinlerle gii¢lii baglar kurarak egitim siirecine
katki sagladign ve oOzellikle matematikle olan iligkisinin goz ardi edilmemesi gerektigi
vurgulanmaktadir. Disiplinler arasi bir yaklasim benimseyen bu c¢alisma, hayat bilgisi dersinde
matematiksel kavramlarin entegrasyonunu incelemeyi hedeflemektedir. Aragtirmalar, yasam bilgisi
dersinin Ogrencilere cesitli bilgi, beceri, deger ve tutumlar kazandirmada etkili oldugunu
gostermektedir. Matematigin hayat bilgisi egitimine entegre edilmesi, 6grencilere genis bir beceri seti
kazandirirken, karmasik biyolojik verilerin analizine olanak tamimaktadir. Ancak, bu entegrasyonun
oniinde baz zorluklar bulunmaktadir; bunlar arasinda miifredat degisikliklerine direng ve 6grenci
matematik korkusu yer almaktadir. Bu zorluklarin iistesinden gelmek igin kapsayici bir okul ortami
olusturmak ve 6grencilere destekleyici 6grenme deneyimleri sunmak énemlidir. Sonug olarak, hayat
bilgisi derslerinde matematiksel bilgilerin yer almasi, 6grencilere analitik diisiinme ve problem ¢6zme
becerileri kazandirarak karmagik sorunlar1 ele alabilmelerini saglar. Bu calisma, disiplinler arasi
entegrasyonun 6nemini vurgulayarak, hayat bilgisi dersinin miifredatinda matematigin roliinii ve
faydalarimi ortaya koymaktadir.

Anahtar Kelimeler: Hayat bilgisi, matematik, miifredat.

Giris

Hayat bilgisi dersi, ilkokulun ilk ii¢ sinifinda 6gretim goren 6grencilere iyi bir insan ve
vatandas olma, topluma uyum saglama gibi davranislarin kazandirilmasim1 hedefleyen bir
derstir (Meydan & Bahge, 2010). Bu ders, 6grencilerin muhakeme becerileri, elestirel
diisiinme, sorgulama yetenekleri, merak duygusu ve problem ¢6zme gibi sosyal yagamlari igin
gerekli olan temel becerilerle donatilmasinda biiyiik bir rol oynayarak, onlarin hayata
hazirlanmasinda onemli bir yer tutmaktadir (Sonmez, 2005; Tay & Yildirim, 2013). Cesitli
calismalar, hayat bilgisi dersinin giinliik yasamla en giiclii baglar1 kuran ve iligkili olan
disiplinlerden biri oldugunu belirtmektedir (Meydan & Bahce, 2010). Genel olarak, hayat
bilgisi dersinin biitiinciil 6gretim yaklasimiyla Ogrencileri hayata hazirlama amaci
tasimaktadir. Bu amacla hayat bilgisi dersinin kapsaminda kazandirilmak istenen bu
becerilerin matematikle olan iligkisi gormezden gelinmemelidir. Nitekim disiplinler arasi iligki
ile bu becerilerin kazandirilmasinda matematik dersinin 6nemi vurgulanmaktadir (Bas vd.,
2021).
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Disiplinler Aras1 Yaklasimin Onemi

Hayat bilgisi dersinin kapsami, ogrencilere giinliikk yagamlarinda faydalanabilecegi
bir¢ok bilgi, beceri, deger, tutum ve aligkanhg kazandirmada etkili olacagi yoniinde bir goriis
vardir (Tay & Unlii, 2014). Bu dogrultuda, hayat bilgisi dersi aracihgiyla 6grencilerin
kendilerini tanimalari, yakin ve uzak cevrelerini kesfetmeleri, toplumsal ve kiiltiirel degerlere
ulasmalari, 6grendiklerini yasamlarina entegre etmeleri, bireysel sorumluluklarinin farkinda
olmalari, 6z bakim becerilerini gelistirmeleri ve giivenli bir yagam siirdiirebilmeleri icin gerekli
bilgileri 6grenmeleri tesvik edilmektedir. Ayrica, kaynaklar etkili bir sekilde kullanmalari,
bilimsel siirec becerilerini hayata gecirmeleri, lilkesine ve kiiltiirel degerlerine sahip ¢ikmalari,
cevreye yonelik olumlu tutum gelistirmeleri ve bilgi ve iletisim teknolojilerini etkin bir bicimde
kullanmalar1 hedeflenmektedir (Milli Egitim Bakanhg [MEB], 2018).

Hayat bilgisi egitiminde matematigin entegre edilmesi, biyolojik sorulari, doga
problemlerini ve yasam bilgisini etkili bir sekilde ele almak icin kalkiiliis, dogrusal cebir,
istatistik ve hesaplamali yasam becerilerini kapsayan teori ve uygulamay: dengeler. Calculus,
niifus dinamiklerindeki biiyiime oranlarini anlamaya yardimci olurken, lineer cebir, temel
bilesen analizi gibi teknikler aracihigiyla genetik veri analizini kolaylastirir. Istatistiksel
yontemler, regresyon ve sagkalim analizinin iligkileri ve yasam siiresi olasiliklarini 6lgmeye
yardimcei olmasiyla deneysel tasarim ve veri analizi i¢in ¢ok onemlidir. Hesaplamal biyoloji,
ogrencilere biyoenformatik i¢in temel kodlama becerileri kazandirir, veri yorumlamasini ve
modellemesini gelistirir. Dahasi, disiplinler arasi is birligini tesvik etmek, problem ¢6zme
becerilerini ve biyolojik sistemlerin biitiinsel anlayisini gelistirerek hayat bilgisinin birbiriyle
baglantili oldugunu ortaya cikarir. Entegre bir miifredat, yalmizca ¢ok yonlii bir beceri seti
gelistirmekle kalmaz, ayn1 zamanda ogrencileri karmasik gercek diinya problemleriyle basa
cikmaya hazirlar ve saglik ve cevre korumada ilerlemeler saglar.

Disiplinler Arasi Yaklasimin Tarihcesi

Hayat bilgisi alaninda disiplinler aras1 yaklasim, matematiksel ve hayat bilgisi
derslerinin biitiinlestirilmesinde 6nemli bir doniisiim yasanmasini saglamistir (Bas vd., 2021).
20. yiizy1lin baglarinda Ronald Fisher'in “Dogal Segilim Teorisi” eseri, istatistiksel yontemlerin
biyolojideki 6nemini artirmistir (Taylor, 2011). Orta yiizyilda sistem biyolojisi, karmagik
biyolojik sistemleri biitiin olarak anlama ¢abasini giiclendirmistir (Yildirim, 1996). 20. yiizyilin
sonlarina dogru hesaplama giiclindeki artig, biyolojik siire¢lerin daha karmasik sekilde
modellenmesine ve simiile edilmesine olanak tanimistir (Lindfield & Penny, 2018). Bu
gelismeler, sentetik biyoloji gibi alanlarda 6nemli yeniliklere yol acmistur.

Hayat Bilgisi Dersinde Matematik

Matematiksel kavramlarin hayat bilgisi egitiminde entegrasyonu, o6grencilerin ihtiyac
duydugu becerileri gelistirmek ve standart analiz ve problem ¢c6zmeyi kolaylastirmak a¢isindan
kritik 6neme sahiptir. Bu alan genellikle karmasik biyolojik verilerin yorumlanmasi i¢in gerekli
olan istatistik, kalkiiliis ve cebirsel modelleme gibi temel matematik bilgilerini
gerektirmektedir. Bu bilgilerin biyoloji miifredatina dahil edilmesi, durum ¢alismasina dayah
ogretim yontemleri ve ekoloji alanindaki matematiksel modelleme uygulamalar: araciligiyla
ogrencilere hayat bilimleri konularim biitiinciil bir sekilde anlama firsat1 sunmaktadir (Ferrari,
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& Cribari-Neto, 2019). Basaril bir entegrasyon saglamak icin, 6grenci matematik korkusu gibi
zorluklarin iistesinden gelme istegi gerekmektedir (Bas vd., 2021). Bu giicliikleri asmak icin,
sinifta destekleyici bir 6grenme ortami gelistirme ve biyoloji ile matematigi birlestiren
disiplinler aras1 dersleri tesvik etme konusunda 0gretme yontemleri sunulmahdir. Ayrica,
teknolojiyi etkin kullanarak, ogrenci katilimini artirmak ve onlarin 6grenme siireclerine
katkida bulunmak miimkiindiir.

Sonugc olarak, hayat bilgisi derslerinde matematiksel bilgilerin yer almasi, 6grencilerin
ilerideki kariyerlerinde veya yasam bilimleri alanindaki arastirmalarinda daha donanimh
olmalarim saglayan modern egitimin Oonemli bir pargasidir. Matematik bilgisi, karmasik
biyolojik sorular1 ele almak ve 6nemli problemleri ¢6zmek i¢in gerekli niceliksel becerileri,
analitik diistinmeyi ve problem ¢6zmeyi gelistirmede hayati 6neme sahiptir.

Hayat Bilgisi Dersinde Biitiinlestirmenin Onemi

Hayat Bilimleri dersi, 6grencilere giinliik yasamlarinda faydal bilgi ve beceriler
kazandirmaktadir (Tay & Unlii, 2014). Bu ders, bireysel sorumluluk, cevre farkindalig: ve
matematik kullanimim tesvik etmektedir (Bas vd., 2021). Proje tabanh 6grenme [PBL], hayat
bilimlerini diger disiplinlerle entegre etmenin etkili bir yoludur. Teknoloji, sanal
laboratuvarlar araciligiyla egitimde onemli bir rol oynamaktadir (Schwartz, 2012). Ancak,
miifredat degisikligine karsi direnc ve 6gretmen egitimi konulari, entegrasyonun 6niindeki
engellerdir. Ancak, egitim sistemlerinde miifredat degisikligine kars1 diren¢ 6nemli bir engel
olusturmaktadir (Schwartz, 2012). Entegre bir miifredat gelistirmek icin gerekli kaynaklar ve
egitimli 6gretmenler saglanmali, 6gretmenlere siirekli destek verilmelidir.

Disiplinlerarasi1 Hayat Bilgisi Dersinin Faydalar:

Aragtirmalar, entegre miifredatin 6grenci katihmini artirdigini gostermektedir. Gercek
uygulamalarla baglanti kuran 6grenciler, materyali daha anlamh bulmakta ve daha yiiksek
katihm gostermektedir (Posner, 1992; Pring, 1971). Bu tiir miifredatlar, 6grencileri gercek
diinya uygulamalarina hazirlamakta ve mezuniyet sonrasi gerekli becerileri kazandirmaktadir
(Selcuk, 2000; Yolcu, 2013).

Matematik, entegre miifredatin O6nemli bir bilesenidir ve bilimsel kavramlarin
anlasilmasimm artirmaktadir (Sozer & Yildirim, 2017). Entegre programlarda yapilan
aragtirmalar, 6grencilerin uzun donem hatirlama becerilerini gelistirmekte ve matematiksel
modellemenin ekolojiyi anlamadaki 6nemini vurgulamaktadir. Ornegin, Lotka-Volterra
denklemleri av-avcl dinamiklerini incelerken, mekansal modeller tiir dagilimi ve hareketini
anlamada kullanmilmaktadir (Meydan & Bahce, 2010). Mekansal modellerin ekolojik
sistemlerin dinamiklerini anlamaya ve daha iyi koruma kararlar1 almaya katkida bulundugu
bir¢ok arastirmaci tarafindan belirtilmistir (Kaung vd., 2015).

Zorluklar ve Coziimler

Hayat bilgisi derslerine matematik ilkelerinin entegre edilmesindeki en biiyiik
engellerden biri, bircok 6grencinin matematige duydugu korku ve isteksizliktir. Bu kaygi,
ogrencilerin katihmim1 engelleyerek egitim hedeflerine ulasmay1 zorlastirir. Egitimcilerin,
ogrencilerin giivenini artirici yaklasimlar benimsemesi, matematigin hayat bilgisi dersindeki
uygulanabilirligini gostermesi gerekmektedir. Ogrencilerin matematige kars1 duydugu kaygiyr

133



International Journal of Life Science and Social Studies Education (IJLSSSE), 2023, 1(1), 118-135

azaltmak icin kapsayici ve samimi bir 6grenme ortami olusturulmali, aktif 6grenme firsatlar
sunulmali ve matematik kavramlarinin pratik uygulamalar: gosterilmelidir. Grup projeleri ve
akran destekli 6grenme, motivasyonu artirmanin yani sira matematik iceriginin anlagilmasina
da yardimeci olur. Teknoloji, egitimde onemli bir rol oynamakta; bilgisayar simiilasyonlar: ve
cevrimigci platformlar, kisisellestirilmis 6grenmeyi desteklemektedir. Bu araclar, 6grencilerin
gercek verilerle calismalarina olanak tamir. Sonuc olarak, kapsayici bir 6gretim ortami
olusturmak, aktif 6grenme yontemlerini uygulamak ve teknolojiyi etkin kullanmak, hayat
bilgisi derslerinde matematiksel kavramlarin oOgretilmesine katki saglar. Bu yontemler,
ogrencilerin matematikle ilgili zorluklarin iistesinden gelmelerine yardimai olur.

Yontem

Bu disiplinler aras1 yaklasim ve hayat bilgisi dersinde matematiksel kavramlarin
kullanimina odaklanan calisma, bir derleme tasarimina sahiptir. Derleme makaleleri, belirli
bir konu veya alan {izerinde yapilan calismalar1 yazarin arastirma yaklasimi cercevesinde
organize eder. Derleme calismalarinin amaci, mevcut arastirma konusuna iligkin diger
arastirmacilarin yaklagimlarinm ve fikirlerini 6zetlemek ve bir sentez olusturmaktir (Herdman,
2006). Derleme calismalarinda kullanilan yaklagimlardan biri, konuyu gecmisten giiniimiize
ele alan, tarihi gelismeleri kapsayan veya belirli bir zaman dilimi icinde incelenebilen
kronolojik yaklagimdir. Derleme makaleleri, sadece kaynaklar listesinden ziyade, ana fikirlere
dayali olarak organize edilmelidir. Bu nedenle, her kaynag: ayr1 ayr1 listeleyip detaylandirmak
yerine, bu kaynaklar1 birlestiren ana tema ve konular1 sunmak gereklidir (Karasar, 2008;
Yildirim, 1999). Bu baglamda, derleme niteligindeki bu makale su boliimlerde sunulmaktadir:
(1) Disiplinler Aras1 Yaklasimin Onemi, (2) Disiplinler Aras1 Yaklasimin Tarihi, (3) Hayat
Bilgisi Dersinde Matematik, (4) Hayat Bilgisi Dersinde Disiplinler Arasinin Onemi, (5)
Disiplinler Aras1 Hayat Bilgisi Dersinin Faydalari ve (6) Zorluklar ve Coztimler.

Arastirmanin Etik izinleri:

Bu calismada "Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan "Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler" baghg altinda belirtilen eylemlerin
higbiri gerceklestirilmemistir.

Etik Kurul izin Bilgileri:

Aragtirma, kamuya acik dokiimanlarla gergeklestirildigi icin etik kurul onay1
gerektirmemektedir.

Sonuc¢

Sonug¢ olarak matematiksel fikirlerin 0ziimsenmesi, 6grencilerin ihtiyag¢ duydugu
becerileri gelistirmek ve standart analiz ile problem ¢6zmeyi kolaylastirmak acisindan hayat
bilgisi egitimi icin ¢ok onemlidir. Bu alan genellikle, karmasik verileri yorumlamak icin
gereken istatistik, kalkiiliis ve cebirsel modelleme gibi temel matematigi gerektirir. Ancak,
basaril bir disiplinler arasi iliski gormek istiyorsak, 6grenci matematik korkusu ve daha fazla
disiplinler arasi derslerin dahil edilmesi gibi zorluklar1 kabul etmeliyiz. Bu zorluklar
hafifletmek i¢in sinifta destekleyici bir 6§renme ortami gelistirmeye yonelik egitim saglanmali
ve hayat bilgisi ile matematigi birlestiren disiplinler arasi derslere bagh olarak aktif ve isbirlikci
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ogrenme tesvik edilmelidir. Teknolojiyi kullanarak anlama siireclerini pekistirmek, etkilesimli
ve baz1 durumlarda kisisellestirilmis kaynaklar olusturarak ogrencilere matematiksel
kavramlar ve hayat bilimlerine uygulanan disiplinler aras1 yetkinlikler hakkinda cesitli
ogrenme deneyimleri sunmak 6grenci ilgisini artirabilir ve 6grenmeyi gelistirebilir.

Sonu¢ olarak, matematigin hayat bilgisi derslerine dahil edilmesi, modern egitimin
temel bir unsurudur ve oOgrencilerin ister hayat bilgisi alaninda kariyer ister arastirma
yapsinlar, daha iyi donamimli olmalarini saglar. Matematiksel bilgi, karmasik biyolojik
sorulara yaklasmak ve onemli sorunlar1 ¢6zmek icin gerekli olan nicel beceriler, analitik
diisiinme ve problem ¢6zme yontemlerini gelistirmenin yollarim1 sunarak bilimsel ilerleme ve
yenilige yol acar.

Oneriler

Farkli alanlarda yapilan disiplinler arasi ¢alismalara yonelik derleme calismalar
gerceklestirilebilir. Nitekim bu tiir derlemeler, cesitli alanlarda yapilan arastirmalar bir araya
getirerek onemli bilgiler sunma potansiyeline sahiptir. Bu derleme calismasinda goriildiigii
lizere, matematigin hayat bilgisi dersi ile iligkilendirilmesi durumunda farkh biitiinlestirme
modelleri kullanilarak daha degisik sonuclar gozlemlenebilir. Bu, hem matematiksel
kavramlarin hem de hayat bilgisi dersinin daha etkili bir sekilde Ogretilmesine katki
saglayabilir.
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