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Abstract

Biology education is crucial for living in a volatile, uncertain, complex, ambiguous, disruptive, and diverse
environment. Moreover, most literature suggested developing learning activities for students based on
the knowledge, attitudes, and skills competency gaps. Thus, this study assessed the academic
performance in terms of their examination scores among the 150 randomly selected Grade Eight Biology
students in different public schools in a rural municipality in Cebu, Philippines. It employed a descriptive
research methodology. The test questionnaire was anchored on the Department of Education Learning
Guide in determining the student's academic performance in Biology. The respondents' data were
gathered from their Biology teachers and were expressed in frequencies and percentages. Data were
computed using SPSS Statistics 27. The majority of the student's academic performance in Biology for
Digestive System (n=65,43.33%), Biodiversity (n=68,45.33%), and Ecosystem (n=56,37.34%)
competencies indicate that the majority of the respondents' scores did not meet expectations. Our
findings strongly recommend that teachers carefully plan and provide necessary learning activities based
on the needs and knowledge gaps of the students in their instructional practices to give their students a
thorough grasp of the topics covered in the Biology class.
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Kirsal Bolge Ortaokulu Ogrencilerinin Biyoloji Akademik Performanst:
Ogrenme Etkinlikleri Gelistirmenin Temelleri

Oz

Biyoloji egitimi, degisken, belirsiz, karmasik, muglak, yikic1 ve ¢esitli bir ortamda yasamak i¢in cok
onemlidir. Ayrica, biyoloji egitimi alanyazini bilgi, tutum ve beceri yeterlilik bosluklarina dayali olarak
ogrenciler icin 6grenme aktiviteleri gelistirmeyi 6nermektedir. Bu nedenle, bu ¢alisma, Filipinler'in
Cebu kentindeki kirsal bir belediyedeki farkli devlet okullarinda rastgele segilen 150 sekizinci simf
biyoloji 6grencisi arasinda sinav puanlari agisindan akademik performansi degerlendirdi. Calismada
betimsel arastirma modeli kullanilmistir. Ogrencinin biyolojideki akademik basarilarin belirlemek icin
Egitim Bakanlhg Ogrenim Kilavuzu'na bagh test kullanild. Calismanin verileri biyoloji
O6gretmenlerinden toplanmis ve frekans ve yiizde olarak ifade edilmistir. Veriler SPSS Statistics 27
kullanilarak hesaplanmistir. Ogrencinin akademik performansinin ¢ogunlugu Sindirim Sistemi Biyolojisi
(n=%65,43,33), Biyocesitlilik (n=%68,45,33) ve Ekosistem (n=%56,37,34) yeterliliklerinden
olusmaktadir. Cevaplayicilarin ¢ogunlugunun puanlarinin beklentileri karsilamadigini gostermektedir.
Calismanin sonuglar1 6gretmenlerin, 6grencilerine biyoloji dersinde islenen konularin tam olarak
kavranmasini saglamak icin 6gretim uygulamalarinda 6grencilerin ihtiyaglarina ve bilgi bosluklarina
dayali olarak gerekli 6grenme aktivitelerini dikkatli bir sekilde planlamasini dnermektedir.

Anahtar Kelimeler: Akademik basari, biyoloji, lise, grenme etkinlikleri.

Introduction

Biology education has been integral to the curriculum from elementary school through college.
The biology curriculum differentiates between the roles of Science and Technology in everyday
human activities (Ogunkola & Clifford, 2013). Moreover, Biology education is crucial for success
in today's Science and Technology-dominated global knowledge environment (Bell, 2013).
Sadera et al. (2020) reaffirmed that education in the present world suffers heightened
uncertainty due to globalization and technology's widespread and modern usage.

Biology is the scientific study of living organisms, and the biology curriculum covers many
topics. Biology seeks understanding the mechanisms underpinning life and its diverse forms
(Ambusaidi et al., 2021). Essential topics in biology include the structures and functions of cells
and their components, genetics and inheritance, the systems of the human body, and
biodiversity and ecosystems (Kaptan & Timurlenk, 2012). These topics are critical to
understanding the natural world and how living organisms interact with each other and their
environment.

Furthermore, one of the most important topics in biology is the systems of the human
body. These systems include the respiratory, circulatory, nervous, and digestive systems.
Understanding how these systems work together to sustain life is critical for medical
professionals and scientists (Arrieta et al., 2020). Another crucial area of study is biodiversity
and ecosystems, which encompasses studying the variety of life on Earth and the complex web
of interactions between species and their environment (Adler, 1968). This topic is crucial for
understanding the impact of human activities on the natural world and the importance of
conservation efforts to protect biodiversity.

Biology is a crucial subject for a nation's growth and development. Hence, students'
performance in this subject is regularly monitored in various countries (Bietenback, 2016). The
biology students' knowledge and skills are vital for tackling the challenges of daily life (Merrill,
2002). Therefore, more attention is placed on the lessons that should be taught in Biology than
any other subjects (Capuno et al, 2019; Perera, 2014). However, data from standardized
national assessments indicate that students perform below expectations (Organisation for
Economic Co-operation and Development [OECD], 2020). In recent years, this
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underachievement in Biology is no longer limited to a few nations but has become a worry for
every nation (van Merriénboer et al., 2002; Villarino, 2020). The Philippines is one of the nations
with issues regarding high school Biology academic performance (Capuno et al.,, 2019; OECD,
2020).

Significant challenges such as a lack of educational materials and inadequate teacher
preparation face Biology education (Villarino, 2020). In addition, the most pressing challenges in
learning Biology are a lack of teachers, a lack of motivation among students, low self-confidence
in learning Biology, a large number of students in each class, a lack of connection to other
lessons, an inadequate number of laboratory equipment and facilities, and inadequate time
allocation for Biology education despite an intensive curriculum (Kaptan & Timurlenk, 2012).
With the introduction of Education 4.0, it is envisaged that students would also be digitally
literate to learn Biology better (Orleans, 2007). This situation is unanimous from various studies
(Baterna et al., 2020; Gormally et al.,, 2009), and these studies also find out the essentiality of the
role of assessment in Biology teaching as teachers must give attention to the process and
decisions regarding their teaching practices (Perera, 2014).

Though teacher training programs acquaint novice teachers with various assessment
methods, there must be more time for those programs to permit teachers to improve their
knowledge by utilizing these methods (Darling-Hammond, 2000). Also, novice teachers are
usually evaluated by traditional methods. Subsequently, when teachers go into the classroom,
they are met with innumerable responsibilities and challenges (Baker & Young, 2014). They may
recourse to the methods they are accustomed to and those that are stress-free to use in their
classroom discussion. Over time, teachers could create repetitive discussions, and they may be
reluctant to modify their method of instruction (Bokan-Smith, 2015). Thus, awareness of fair
assessment practices is not automatically translated to the proper assessment practices in real
life (Baker & Young, 2014).

Based on the preceding situations, the present investigation addresses a critical gap. It was
conceived to assess the academic performance of 150 Grade Eight Biology students in different
public schools in a rural municipality in Cebu, Philippines, for the fourth grading examination in
Biology as a basis for developing learning activities.

Method

The researchers utilized the descriptive method employing quantitative manipulation of data.
The questionnaire method is the primary tool for gathering the data needed.

Respondents and Sampling Method

The respondents' data were gathered from their Biology teachers. The respondents were the
Grade 8 students of three public high schools in a municipality in Cebu, Philippines. The
randomization function of Microsoft Excel was used in the sampling. The total number of
respondents was 150 using the Raosoft sample size calculator at a 5 percent margin of error and
95 percent confidence level.

Instruments

The test questionnaire was anchored on the Department of Education Learning Guide in
determining the student's academic performance in Biology.

Data Gathering Procedure

In gathering the data needed, the researcher secured permission from the different school heads
of the various public high schools in a municipality in Cebu, Philippines. The researcher
personally retrieved the questionnaires. After the retrieval, the results were tabulated,
computed, and interpreted to develop findings, conclusions, and recommendations.
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Scoring Procedures

The scoring procedure for the 100 items test was based on the Assessment and Grading from the
Memorandum of the Department of Education Order 31 series of 2020— Table 1 shows the
grading scale and remarks.

Table 1.

The Grading Scale and Remarks

Grading scale Remarks

90-100 Outstanding

85-89 Very Satisfactory

80-84 Satisfactory

75-79 Fairly Satisfactory

below 75 Did Not Meet Expectations
Data Analysis

The student's academic performance in their exam results in Biology was expressed in
frequencies and percentages. The computations were performed using IBM SPSS Statistics 27.

Ethics Declaration

This study followed all the rules stated to be followed within the “Higher Education Institutions
Scientific Research and Publication Ethics Directive” scope. None of the actions specified under
the title of “Actions Contrary to Scientific Research and Publication Ethics,” which is the second
part of the directive, were not carried out.

Ethics committee permission information
Name of the committee that made the ethical evaluation: Cebu Technological University
Date of ethical review decision: March 25, 2022
Ethics assessment document issue number: 005-017-2020-01
Results

The following tables present the students' Biology scores for each competency: Digestive
System, Biodiversity, and Ecosystem.

Digestive System

This competency focused on the Digestive System's functions and structures. The digestive
system was discussed on interacting with respiratory, circulatory, and excretory systems organs
to supply the body with energy nutrients. The competency also looked into the breakdown of
food as it undertakes physical and chemical changes. This topic also discussed the disease that
can happen due to nutrient insufficiency, ingesting harmful elements, and their prevention and
treatment. Table 2 shows the digestive system.

Table 2.
Digestive System
Grading Scale f % Remarks
90-100 40 26.66 Outstanding
85-89 0 0 Very Satisfactory
80-84 28 18.67 Satisfactory
75-79 17 11.34 Fairly Satisfactory
below 75 65 43.33 Did Not Meet Expectations
Total 150 100.00

For this competency, 40 (26.66%) of the students achieved an outstanding rating, 28
students (18.67%) achieved a satisfactory rating, 17 or 11.34% students earned a reasonably
satisfactory rating, and 65 (43.33%) of the students a rating or did not meet expectations.

Biodiversity
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This competency includes the idea of a species and categorization into a hierarchical taxonomic
structure. Moreover, it also discussed conserving and protecting economically and endangered
significant species. Table 3 shows the biodiversity system.

Table 3.
Biodiversity
Grading Scale f % Remarks
90-100 34 22.67 Outstanding
85-89 8 5.33 Very Satisfactory
80-84 16 10.67 Satisfactory
75-79 24 16.00 Fairly Satisfactory
below 75 68 45.33 Did Not Meet Expectations
Total 150 100.00

Thirty-four (22.67%) of the students achieved an outstanding rating, 8 (5.33%) of the
students had a very satisfactory rating; 16 students, or 10.67%, achieved a satisfactory rating;
24, or 16% students got a reasonably satisfactory rating, and 68 or 45.33% of the students have
achieved a rating of did not meet expectations.

Ecosystem

This competency is focused explicitly on the one-way movement of energy and the re-use of
materials in the ecosystem: the oxygen-carbon, water, and nitrogen cycles. Moreover, the
discussions were primarily centered on the effect of human actions on the ecosystem and the
transmission of energy at trophic levels. Table 4 shows the ecosystem.

Table 4.
Ecosystem
Grading Scale f % Remarks
90-100 41 27.33 Outstanding
85-89 11 7.33 Very Satisfactory
80-84 19 12.67 Satisfactory
75-79 23 15.33 Fairly Satisfactory
below 75 56 37.34 Did Not Meet Expectations
Total 150 100.00

Forty-one (27.33%) of the students got an outstanding rating, 11 (7.33%) of the
students achieved a very satisfactory rating, 19 students or 12.67% achieved a satisfactory
rating, 23 (15.33%) students achieved a reasonably satisfactory rating, and 56 (37.34%) of the
students had a rating of did not meet expectations.

Conclusion and Discussion

Our study assessed the academic performance of 150 grade eight biology students in different
public schools in a rural municipality in Cebu, Philippines, for the fourth grading examination in
Biology. The results in the Digestive System competency among the respondents have a rating of
did not meet expectations. Knowing the different human systems in biology is essential because
it allows us to understand how the human body works and how to diagnose and treat diseases
that affect these systems (Merrill, 2002; Villarino et al., 2022). Medical professionals must
deeply understand human systems to diagnose and treat their patients effectively (Ambusaidi et
al,, 2021). Additionally, studying the human systems can help us make informed choices about
our health and lifestyle by understanding the impact of our choices on our bodies (Villarino,
2023; Villarino et al,, 2022).

Moreover, the biodiversity competency got an overall rating of needed to meet
expectations. Biodiversity is a crucial competency in biology class because it helps students
understand the complex relationships between living organisms and their environment, the
intrinsic value of biodiversity, and the importance of conservation efforts for human health and
well-being (Villarino et al., 2021). Studying biodiversity in biology class allows students to
recognize the critical role of ecosystems in regulating climate, water cycles, and air quality and
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how they provide valuable medicines derived from natural sources (Cacciapaglia & van Woesik,
2016). Understanding biodiversity can help students appreciate the ethical considerations that
arise when species are threatened with extinction and humans' role in preserving the natural
world (Oztiirk, 2003).

The results in the ecosystem competency got a majority rating of did not meet
expectations. Ecosystems are essential in biology class because they help students understand
the interdependence of living organisms and their environment, the importance of ecosystem
services, and the consequences of ecosystem degradation and loss (Ambusaidi et al., 2021). The
study of ecosystems in biology class informs students about the principles of ecology, the impact
of human activities on ecosystem health, and the role of biodiversity in maintaining ecosystem
resilience and also helps students make informed decisions about conservation and restoration
efforts to protect and restore ecosystems (Bernard et al., in press; Hamann & Curio, 1999).

The findings in all competency areas indicate that most students achieved a grade of
below 75. Thirty-seven to forty-five percent of the students needed to meet the expectations on
the competencies. Meanwhile, twenty-two up to twenty-eight percent got a rating of outstanding
on the competencies. Overall, the students had passed the three competencies with grades
ranging from outstanding to reasonably satisfactory, which means that the students still
performed well in their Biology subject despite the teachers' admission that they were not able
to give an in-depth discussion with some biology topics and of not giving their best performance
in class discussion due to paper works, forms to fill-up, lack of equipment, high ratio of teacher
to students, and time constraints (Ambusaidi et al.,, 2021; Bybee, 1989; Oztiirk, 2003).

Among junior high school students, biology education is significant as it provides a
foundation for understanding the living world and developing critical thinking skills, scientific
literacy, and an appreciation for the natural world (Adler, 1968; Ambusaidi et al., 2021). It also
helps students understand their bodies, the environment, and the impact of human actions on
the ecosystem, enabling them to make informed decisions about sustainability and conservation
(Oztiirk, 2003). Moreover, a strong foundation in biology can open up many opportunities for
future careers in medicine, biotechnology, and environmental science (Adler, 1968; Bybee,
1989). Overall, biology education prepares students to pursue their interests and passions while
making informed decisions about their health, the environment, and future careers (Ambusaidi
etal, 2021).

Biology education is associated with teacher education and requires a comprehensive
approach that prepares and supports future biology teachers to effectively teach the subject in
K-12 classrooms (Antoniou et al., 2023). It involves developing a solid foundation in biological
concepts, principles, theories, pedagogical skills, and strategies for teaching biology (Charitaki et
al,, in press). This situation can be achieved through coursework on instructional methods,
assessment and evaluation, classroom management, technology, and other instructional
resources (Ambusaidi et al, 2021). Practical, hands-on experiences such as fieldwork,
laboratory work, classroom observations, and practicum experiences are essential to apply
knowledge and skills in real-world settings and developing the confidence and expertise needed
to teach biology effectively (Vogiatzi et al.,, 2022).

In addition to preparing pre-service teachers, professional development opportunities
for practicing biology teachers are critical to staying up-to-date with new research, teaching
strategies, and emerging technologies (Vogiatzi et al., 2021). This situation includes attending
conferences, workshops, online courses, and other forms of professional learning. Ultimately,
effective biology teacher education must focus on preparing teachers who are well-versed in
content knowledge and effective teaching strategies and committed to ongoing learning and
development throughout their careers (Antoniou et al., 2023). By doing so, we can help ensure
that future generations of students have access to high-quality biology education that prepares
them for success in the modern world.

EURASIAN JOURNAL OF TEACHER EDUCATION, 2023, 4(1), 1-10



7 R. T. VILLARINO & M. L. VILLARINO

Furthermore, biology education is crucial in promoting inclusion and inclusive education
in several ways. Firstly, it can provide opportunities for students to learn about the diversity of
living organisms and ecosystems, fostering a sense of respect and appreciation for different life
forms (Oztiirk, 2003; Vogiatzi et al., 2022). Secondly, biology education can serve as a platform
for addressing diversity and social justice issues, such as genetics, evolution, and environmental
sustainability (Ambusaidi et al., 2021; Bybee, 1989).

Inclusive teaching practices can be integrated into biology education to ensure all
students have equitable learning opportunities (Charitaki et al., in press). By creating a safe and
supportive learning environment, providing differentiated instruction and assessment, and
using multiple teaching strategies to accommodate different learning styles, biology education
can cater to the needs of all students, including those with disabilities and students from diverse
cultural backgrounds (Vogiatzi et al, 2021). By promoting student-centered learning and
empowering students to take an active role in their learning, biology education can help
students develop the skills and confidence needed to be active and engaged members of their
communities (Ambusaidi et al.,, 2021; Charitaki et al., in press).

The current study used a limited sample size. It is necessary to replicate the findings
using a larger sample size in future studies to enable a more comprehensive data collection and
analysis and increase the generalizability of the results.

The findings and literature presented in this paper accentuate that Biology teachers
should carefully plan and provide necessary learning activities to their instructional practices to
give their students a thorough grasp of the topics covered in the Biology class. For future
research, developing learning activities in Biology anchored on the needs and knowledge gaps of
the students is recommended.
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Genisletilmis Ozet

Giris

Biyoloji egitimi, ilkokuldan {iniversiteye kadar miifredatin ayrilmaz bir parcasi olmustur.
Biyoloji miifredati, bilim ve teknolojinin giinliik insan faaliyetlerindeki rolleri arasinda ayrim
yapar (Ogunkola & Clifford, 2013). Ayrica biyoloji egitimi, glinlimiiziin bilim ve teknoloji agirlikli
kiiresel bilgi ortaminda basar1 icin ¢ok onemlidir (Bell, 2013). Sadera vd. (2020), giiniimiiz

diinyasinda egitimin kiiresellesme ve teknolojinin yaygin ve modern kullanimi nedeniyle artan
belirsizlige maruz kaldigini yeniden dogruladu.

Biyoloji, canli organizmalarin bilimsel ¢alismasidir ve biyoloji miufredati bircok konuyu
kapsar. Biyoloji, yasami ve cesitli bicimlerini destekleyen mekanizmalari anlamaya c¢alisir
(Ambusaidi vd., 2021). Biyolojideki temel konular, hiicrelerin ve bilesenlerinin yapilarini ve
islevlerini, genetigi ve kalitimi, insan viicudunun sistemlerini ve biyocesitliligi ve ekosistemleri
icerir (Kaptan & Timurlenk, 2012). Bu konular, dogal diinyayr ve canli organizmalarin
birbirleriyle ve cevreleriyle nasil etkilesime girdigini anlamak igin kritik 6neme sahiptir.

Biyoloji egitimi, egitim materyallerinin eksikligi ve yetersiz 6gretmen hazirligi gibi
onemli zorluklarla karsi karsiyadir (Villarino, 2020). Ek olarak, biyoloji 6grenmedeki en acil
zorluklar, 6gretmen eksikligi, 68renciler arasinda motivasyon eksikligi, biyoloji 6grenmede
diisiik ozgiiven, her sinifta cok sayida 6grenci, diger derslerle baglanti eksikligi, yetersiz
laboratuvar ara¢ ve gereclerinin sayisi, yogun miifredata ragmen biyoloji egitimine ayrilan
zamanin yetersiz olmasi (Kaptan ve Timurlenk, 2012). Egitim 4.0'in tanitilmasiyla birlikte,
ogrencilerin biyolojiyi daha iyi 6grenmek icin dijital okuryazar olmalar1 da 6ngoriilmektedir
(Orleans, 2007). Bu durum cesitli arastirmalarda hemfikirdir (Baterna vd., 2020; Gormally vd.,
2009) ve bu calismalar da biyoloji 6gretiminde degerlendirmenin roliintin gerekliligini ortaya
koymaktadir. Ciinkii 6gretmenler siirece ve ilgili kararlara dikkat etmelidir. Ogretim
uygulamalar: (Perera, 2014).
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Ogretmen yetistirme programlari, acemi 6gretmenlere cesitli degerlendirme
yontemlerini tanitsa da, bu programlarin 6gretmenlerin bu yontemleri kullanarak bilgilerini
gelistirmelerine izin vermesi i¢in daha fazla zaman olmalidir (Darling-Hammond, 2000). Ayrica,
acemi ogretmenler genellikle geleneksel yontemlerle degerlendirilir. Akabinde, 6gretmenler
sinifa girdiklerinde sayisiz sorumluluk ve zorlukla karsilasirlar (Baker & Young, 2014). Alisik
olduklar1 ve smnif tartismalarinda kullanmak icin stressiz olan yontemlere basvurabilirler.
Zamanla, 68retmenler tekrarlayan tartismalar olusturabilir ve 6gretim yontemlerini degistirmek
konusunda isteksiz olabilirler (Bokan-Smith, 2015). Bu nedenle, adil degerlendirme
uygulamalarinin farkindalifi, otomatik olarak ger¢ek hayatta uygun degerlendirme
uygulamalarina cevrilmez (Baker & Young, 2014).

Onceki durumlara dayanarak, mevcut arastirma kritik bir boslugu ele almaktadur.
Filipinler'in Cebu kentindeki kirsal bir belediyedeki farkli devlet okullarindaki 150 sekizinci sinif
biyoloji 0grencisinin, 6grenme etkinliklerinin gelistirilmesine bir temel olarak biyolojideki
dordiinci sinif sinavi icin akademik performansini degerlendirmek tizere tasarlanmistir.

Yontem

Calismada nicel arastirma yontemlerinden olan betimsel yontem kullanilmistir. Anket yontemi,
ihtiyac duyulan verileri toplamak icin birincil aractir. Katilimcilarin verileri biyoloji
o0gretmenlerinden toplanmistir. Ankete katilanlar, Filipinler'in Cebu kentindeki bir belediyedeki
lic devlet lisesinin 8. simf 6grencilerinden olusmustur. Orneklemede Microsoft Excel'in
randomizasyon fonksiyonu kullanilmistir. Yiizde 5 hata pay1 ve yiizde 95 giiven diizeyinde
Raosoft 6rneklem biiyiikliigi hesaplayic1 kullanilarak yanit verenlerin toplam sayis1i 150’dir.
Calismada kullanilan anket, 6grencinin biyolojideki akademik performansinmi belirlemek i¢in
Egitim Bakanlig1 Ogrenim Kilavuzu ile iligkilendirilmistir. Aragtirmaci, gerekli verileri toplarken
Filipinler'in Cebu kentindeki bir belediyedeki cesitli devlet liselerinin farkli okul miidiirlerinden
izin almistir. Arastirmaci anketleri bizzat teslim almistir. Erisimden sonra, bulgular, sonuglar ve
tavsiyeler gelistirmek icin sonuglar tablo haline getirilerek hesaplanip yorumlanmistir. 100
maddelik anket i¢in puanlama prosedirii, 2020 tarihli Egitim Bakanligi Kararnamesi 31
serisinden degerlendirme ve notlandirmaya dayanmaktadir. Tablo 1, derecelendirme 6l¢egini ve
aciklamalar1 ~ gostermektedir.  Ogrencilerin  biyoloji sinav  sonuglarindaki  akademik
performanslar1 frekans ve yiizde olarak ifade edilmistir. Hesaplamalar IBM SPSS Statistics 27
kullanilarak yapilmistir.

Sonug ve Tartisma

Calismada, Filipinler'in Cebu kentinin kirsal bir belediyesindeki farkli devlet okullarinda
bulunan 150 sekizinci sinif biyoloji 6grencisinin biyolojideki dordiincii sinif sinavi icin akademik
performansi degerlendirilmistir. Ankete katilanlar arasinda sindirim sistemi yetkinligi sonuclari
beklentileri karsilamayan bir derecelendirmeye sahiptir. Biyolojide farkli insan sistemlerini
bilmek 6nemlidir. Clinkii insan viicudunun nasil ¢alistigini ve bu sistemleri etkileyen hastaliklari
nasil teshis edip tedavi edileceginin anlasilmasinmi saglar (Merrill, 2002; Villarino ve digerleri,
2022). Tip uzmanlar, hastalarini etkili bir sekilde teshis ve tedavi etmek i¢in insan sistemlerini
derinlemesine anlamalidir (Ambusaidi ve digerleri, 2021). Ek olarak, insan sistemlerini
incelemek, secimlerin viicut lizerindeki etkisini anlayarak sagligin ve yasam tarzi hakkinda
bilincli secimler yapilmasina yardimeci olabilir (Villarino, 2023; Villarino ve digerleri, 2022).

Mevcut ¢alismada sinirli bir 6rneklem buyiikligi kullanmistir. Daha kapsamli bir veri
toplama ve analizini miimkiin kilmak ve sonuglarin genellenebilirligini artirmak i¢in gelecekteki
calismalarda daha biiytik bir 6rneklem kullanarak bulgularin tekrarlanmasi gerekmektedir. Bu
makalede sunulan bulgular ve literatiir, biyoloji 6gretmenlerinin, 6grencilerine biyoloji dersinde
islenen konular1 tam olarak kavramalarini saglamak i¢in 6gretim uygulamalarinda gerekli
o0grenme etkinliklerini dikkatli bir sekilde planlamalar1 ve saglamalari gerektigini
vurgulamaktadir. Gelecekteki arastirmalar icin, 6grencilerin ihtiyaclarina ve bilgi eksikliklerine
bagl olarak biyoloji alaninda 6grenme aktivitelerinin gelistirilmesi tavsiye edilir.
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