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Abstract

Environmental educaƟ on (EE) encompasses various scienƟ fi c concepts such as 
climate, biodiversity, and sustainability, aiming to insƟ ll in individuals the ability to 
explore environmental issues and engage in problem-solving acƟ viƟ es for environmental 
improvement. EE plays a crucial role in fostering environmental literacy among students, 
yet its representaƟ on in science textbooks published by the Sindh Text Books Board (STBB) 
needs criƟ cal examinaƟ on in terms of learning by doing rather learning by knowing. This 
research therefore, criƟ cally analyzes the presence and frequency of EE-related content in 
selected textbooks across diff erent grade levels through CDA approach. The context of this 
study focuses on Sindh, Pakistan which boasts diverse geographical features, wildlife, and 
climaƟ c condiƟ ons. Data collecƟ on process involved analyzing nine science textbooks and 
conducƟ ng semi-structured interviews with fi ve science teachers, three students, and two 
community members to gather more insights. Findings indicate a minimal integraƟ on of EE 
into the science curriculum, with only a few units or chapters dedicated to environmental 
topics across diff erent grade levels. The paper concludes with a discussion on the discourse 
surrounding EE in science text books and proposes recommendaƟ ons for enhancing and 
improving environmental educaƟ on delivery in schools. This research also contributes to 
the ongoing dialogue on the importance of EE and its integraƟ on into educaƟ onal policies 
and pracƟ ces.

Keywords:  Environmental EducaƟ on, CriƟ cal Discourse Analysis & Science Text Books, 
climate, sustainability

1. Introduc  on

Science textbooks at lower secondary and secondary levels oŌ en adopt a tradiƟ onal 
approach, primarily emphasizing theoreƟ cal aspects and disseminaƟ ng established scienƟ fi c 
facts (Boujaoude, 2021). This convenƟ onal approach, while valuable for building foundaƟ onal 
knowledge, tends to neglect pracƟ cal applicaƟ on and problem-solving skills crucial for fostering 
scienƟ fi c inquiry and criƟ cal thinking (Hmelo-Silver et al. 2007). Consequently, students may 
struggle to connect abstract scienƟ fi c concepts with real-world phenomena, hindering their 
ability to comprehend and engage with environmental issues eff ecƟ vely. Moreover, science 
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textbooks published by STBB Jamshoro, Sindh, fail to adequately 
address regional environmental diversity and highlight local 
scienƟ fi c facts and discoveries. 

Despite Sindh’s rich ecological landscape, including diverse 
wildlife, geographical features, and climaƟ c condiƟ ons, the 
textbooks overlook these unique aƩ ributes (Sharma, 2019). This 
omission not only limits students’ understanding of their local 
environment but also fails to insƟ ll a sense of environmental 
stewardship and responsibility towards preserving regional 
biodiversity (Duru and Peker, 2020).  The absence of local context 
in science textbooks undermines the relevance and applicability 
of EE to students’ everyday lives. EE encompasses a wide range 
of scienƟ fi c concepts, including climate, biodiversity, energy 
generaƟ on, consumpƟ on, and sustainability, aiming to empower 
individuals to understand and address environmental challenges 
(Disinger, 2014). 

By integraƟ ng local environmental examples and case studies 
into the curriculum, textbooks can enhance students’ connecƟ on 
to their surroundings and culƟ vate a deeper appreciaƟ on for their 
natural environment (Naidoo and Fisher, 2016). AddiƟ onally, 
incorporaƟ ng local scienƟ fi c discoveries and research fi ndings can 
inspire curiosity and engagement, moƟ vaƟ ng students to explore 
scienƟ fi c inquiry further (Cooper, 2019). Furthermore, the lack of 
emphasis on pracƟ cality and problem-solving in science textbooks 
hinders students’ ability to apply scienƟ fi c knowledge to real-world 
issues (Schwartz et al., 2009). EE is not just about learning facts but 
also about developing criƟ cal thinking skills and problem-solving 
abiliƟ es necessary for addressing complex environmental challenges 
(Raven, 2012). By integraƟ ng inquiry-based learning acƟ viƟ es, 
hands-on experiments, and project-based assignments, textbooks 
can promote acƟ ve engagement and empower students to become 
agents of posiƟ ve change in their communiƟ es (Tilbury et al. 2017).

Eventually, science textbooks at lower secondary and secondary 
levels oŌ en prioriƟ ze a theoreƟ cal approach, overlooking the 
importance of pracƟ cality and problem-solving skills essenƟ al 
for environmental educaƟ on. The failure to incorporate regional 
environmental diversity and highlight local scienƟ fi c facts and 
discoveries further diminishes the relevance and eff ecƟ veness 
of EE in the curriculum. To address these shortcomings, text 
books should integrate local context, incorporate inquiry-based 
learning approaches, and emphasize pracƟ cal applicaƟ on to 
foster environmental literacy and empower students to become 
responsible stewards of their environment.

2. An Overview of Environmental Educa  on

EE encompasses a broad spectrum of scienƟ fi c concepts, ranging 
from climate and biodiversity to energy generaƟ on, consumpƟ on, 
and the sustainability of all living organisms, including humans 
(Sund and Wickman, 2019). It serves as a process through which 
individuals can systemaƟ cally explore environmental issues, engage in 
problem-solving, and implement precauƟ onary measures to enhance 
environmental sustainability (Dillon et al. 2006). The primary objecƟ ve 
of environmental educaƟ on is to foster a holisƟ c understanding of 
the environment, encompassing natural, arƟ fi cial, technological, 
ecological, social, and moral dimensions, thereby ensuring the 
conƟ nuous life processes on planet Earth (Liu et al. 2019). 

In today’s rapidly changing world, characterized by escalaƟ ng 
environmental challenges such as climate change, habitat destrucƟ on, 
polluƟ on, and resource depleƟ on, the signifi cance of environmental 
educaƟ on has become increasingly apparent (Leeming et al. 1997). 
It serves as a vital tool for raising awareness about environmental 
issues, promoƟ ng informed decision-making, and inspiring collecƟ ve 
acƟ on towards sustainability (BhaƩ a and Paudel, 2020). By equipping 
individuals with the knowledge, skills, and aƫ  tudes necessary 
to understand and address environmental problems, EE plays a 
pivotal role in fostering environmental stewardship and promoƟ ng 
a harmonious relaƟ onship between humans and their natural 
surroundings (UNESCO, 2017). Furthermore, environmental educaƟ on 
serves as a catalyst for transformaƟ ve learning, enabling individuals to 
criƟ cally refl ect on their beliefs, values, and behaviours in relaƟ on to 
the environment (Sterling, 2001). 

Through experienƟ al and parƟ cipatory approaches, such as 
fi eld trips, hands-on acƟ viƟ es, and community-based projects, 
environmental educaƟ on facilitates meaningful engagement with 
environmental issues and encourages individuals to develop a sense 
of responsibility towards the environment (Hart and Nolan, 1999). In 
order to eff ecƟ vely address the complex environmental challenges 
facing society, it is imperaƟ ve to integrate EE into formal and informal 
educaƟ on systems at all levels (Stevenson et al. 2013). By embedding 
environmental themes and principles across various subjects 
and disciplines, teachers can enhance students’ understanding 
of environmental issues and promote interdisciplinary learning 
(UNESCO, 2014). AddiƟ onally, by incorporaƟ ng real-world examples, 
case studies, and local environmental contexts into the curriculum, 
teachers can make environmental educaƟ on more relevant and 
engaging for students (Tilbury et al. 2005). Moreover, EE extends 
beyond the classroom, encompassing outdoor and experienƟ al 
learning opportuniƟ es that allow individuals to connect with nature 
fi rsthand (Chawla, 1998). 

By immersing students in natural environments and providing 
them with opportuniƟ es for direct observaƟ on, exploraƟ on, and 
discovery, EE fosters a deeper appreciaƟ on for the natural world 
and promotes ecological literacy (Rickinson et al. 2004). Despite 
the recognized importance of EE, its implementaƟ on faces various 
challenges and constraints (Aikenhead and Ogawa, 2007). In many 
educaƟ onal seƫ  ngs, EE is marginalized or treated as an add-on 
rather than being integrated into the core curriculum (Huckle 
and Sterling, 1996). Limited funding, inadequate resources, and 
compeƟ ng prioriƟ es further hinder eff orts to promote EE eff ecƟ vely 
(RoboƩ om and Hart, 1993). Furthermore, the eff ecƟ veness of EE 
programs is oŌ en hindered by a lack of teacher training, limited 
access to relevant teaching materials, and insuffi  cient support 
from educaƟ onal authoriƟ es (Zaragoza et al. 2016). In order to 
overcome these challenges and enhance the quality and impact 
of EE, it is essenƟ al to invest in teacher professional development, 
curriculum reform, and the provision of adequate resources and 
support (UNESCO, 2019).

In conclusion, EE plays a crucial role in addressing contemporary 
environmental challenges and promoƟ ng sustainability. By 
fostering a holisƟ c understanding of the environment, promoƟ ng 
transformaƟ ve learning, and providing opportuniƟ es for experienƟ al 
and interdisciplinary learning, EE empowers individuals to become 
informed and engaged ciƟ zens capable of contribuƟ ng posiƟ vely to 
environmental conservaƟ on and sustainable development.
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3.  Representa  on of EE in STBB’s Science 
Books

The representation of EE in the science textbooks published 
by STBB is a topic of critical importance, as it directly influences 
the environmental literacy and awareness of students in 
the region. This section delves into the current state of EE 
representation in STBB’s science books, examining both the 
presence and depth of coverage of environmental topics across 
different grade levels.

Current Status of EE in STBB Science Books: The examinaƟ on of 
STBB’s science textbooks reveals a mixed landscape in terms of the 
representaƟ on of EE. While there are menƟ ons of environmental 
topics, the depth and frequency of coverage vary signifi cantly across 
diff erent grade levels and subjects. For instance, a study conducted 
by researchers found that in the General Science textbooks for 
grades 6 to 8, there was limited coverage of environmental concepts, 
with only one unit or chapter dedicated to EE out of a total of 12 in 
the Grade 8 text book.

Challenges in Representa  on: Several challenges contribute 
to the inadequate representaƟ on of EE in STBB science books. 
Firstly, there is a lack of emphasis on pracƟ cal and problem-
solving approaches in these textbooks, with a predominant focus 
on theoreƟ cal knowledge. This limits students’ engagement with 
real-world environmental issues and their ability to develop 
pracƟ cal soluƟ ons. AddiƟ onally, the textbooks oŌ en neglect to 
incorporate regional environmental diversity and local scienƟ fi c 
discoveries, further hindering students’ understanding of their 
immediate environment and its ecological signifi cance.

Impact on Environmental Literacy: The limited representaƟ on 
of EE in STBB science books has profound implicaƟ ons for 
the environmental literacy of students in Sindh. Without 
comprehensive coverage of environmental topics, students 
may lack the necessary knowledge and skills to understand and 
address environmental challenges facing their communiƟ es 
and the broader world. This could hinder eff orts to promote 
environmental stewardship and sustainability in the region (Jones 
et al. 2018).

Poten  al Solu  ons and Recommenda  ons: Addressing the gaps in 
the representaƟ on of EE in STBB science books requires concerted 
eff orts from curriculum developers, teachers, and policymakers. 
Firstly, there is a need to revise the curriculum to include more 
comprehensive coverage of environmental topics, with a focus on 
pracƟ cal applicaƟ ons and problem-solving approaches (Johnson, 
2022). This could involve the development of supplementary 
materials or modules specifi cally dedicated to EE. AddiƟ onally, there 
is a need for teacher training programs to equip teachers with the 
knowledge and skills necessary to eff ecƟ vely teach environmental 
concepts in the classroom. The representaƟ on of EE in STBB science 
books is currently inadequate, with limited coverage of environmental 
topics and a lack of emphasis on pracƟ cal applicaƟ ons. Addressing 
these challenges is crucial to promoƟ ng environmental literacy and 
stewardship among students in Sindh, Pakistan. By revising the 
curriculum, providing teacher training, and incorporaƟ ng regional 
environmental diversity, policymakers and teachers can work 
towards ensuring that students are equipped with the knowledge 
and skills necessary to address environmental challenges eff ecƟ vely.

4. Context of Current Study

School is a formal place for teaching and learning having 
proper, healthy and hygienic physical environment. A physically 
well-structured school helps in providing suitable psychological 
and emoƟ onal environment to students for learning (Scheweder 
and Raufelder, 2024). The context of this study is confi ned to Sindh 
province, the second most populous of Pakistan’s four provinces, 
with a populaƟ on exceeding 55 million as of the 2023 Census 
(Pakistan Bureau of StaƟ sƟ cs, 2023). Situated in the southeastern 
region of Pakistan, Sindh is the country’s third-largest province by 
area, covering 140,914 square kilometers (54,407 square miles). 
It shares borders with Punjab to the north and Balouchistan 
to the west, while its eastern boundaries extend to two Indian 
states, Gujarat and Rajasthan. To the south lies the Arabian Sea. 
Sindh’s topography comprises capƟ vaƟ ng plains, including the 
Indus River, Thar Desert, and Kirthar Mountains. The literacy rate 
in Sindh stands at 61.8%, although more than 7.6 million children 
remain out of school (Pakistan Bureau of StaƟ sƟ cs, 2023). 

Sindhi is the mother tongue of 60% of the populaƟ on, 
followed by Urdu at 22%, while English serves as one of the offi  cial 
languages alongside Sindhi and Urdu. AddiƟ onally, regional 
languages such as Siraiki, Balochi, Brahvi, Punjabi, Pashto, and 
Hindko are spoken in various parts of Sindh. Karachi, the largest 
city in Pakistan, serves as the capital of Sindh and is home to 
over 20 million inhabitants (Pakistan Bureau of StaƟ sƟ cs, 2023). 
Despite its semi-arid climate, Sindh boasts diverse ecosystems, 
including coastal and riverine forests, freshwater lakes such as 
Manshar and Keenjhar, and mountain ranges like the Kirthar 
Mountains, supporƟ ng a rich variety of wildlife. The region is 
home to numerous marine species in the Arabian Sea, including 
the Pallo (Sable fi sh), as well as the endangered Indus River blind 
dolphins. Various climaƟ c zones divide Sindh into three main 
regions: Siro (upper) in the north, Wicholo (middle) in the central, 
and Lar (lower) in the south, with temperatures ranging from 
35°C to 50°C during the summer months. 

Sindh’s biodiversity extends beyond its fauna to include a 
diverse avian populaƟ on, comprising both local and migratory 
species. Common local birds include the pied bush chat, plain, 
prinia, grey francolin, Sindhi sparrow, MacQueen’s bustard, 
Sindhi woodpecker, crow, robin, cuckoo, partridge, white crane, 
eagle, vulture, parrot, and peacock. During the winter season, 
various migratory birds such as ducks, cranes, geese, fl amingos, 
swans, jaegers, shoveler, sƟ nts, snipes, gulls, skuas, falcons, and 
waders fl ock to Sindh. However, the region’s biodiversity faces 
threats, including habitat loss, climate change, and inadequate 
environmental educaƟ on. The endangerment of both local 
and migratory bird species due to hunƟ ng and trapping poses 
a signifi cant conservaƟ on challenge. Despite its ecological 
richness, province of Sindh, Pakistan risks losing its diverse fl ora 
and fauna without urgent aƩ enƟ on and eff ecƟ ve conservaƟ on 
eff orts. Preserving Sindh’s biodiversity requires immediate acƟ on 
and sustainable soluƟ ons to miƟ gate threats and ensure the 
conƟ nued richness of its natural heritage.   
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5. Conceptual Framework

This study’s conceptual framework (See Figure 1) has been 
developed keeping in view the principles of criƟ cal Pedagogy 
discussed by Paulo Freire in his famous book (Pedagogy of the 
Oppressed, 1968). Similarly, criƟ cal eco-pedagogy is the lens 
that highlights all the main themes menƟ oned in this conceptual 
framework. The main reason behind selecƟ ng criƟ cal eco-pedagogy 
as an approach to develop conceptual framework is to highlight the 
signifi cance of criƟ cal thinking, experienƟ al learning, and acƟ on 
based teaching and learning. 

5.1 Cri  cal Eco-pedagogy: CriƟ cal Ecopedagogy is an approach to 
educaƟ on that integrates criƟ cal pedagogy with eco-pedagogy, 
aiming to address environmental issues and promote sustainability 
through a criƟ cal lens (Agyeman, 2016). It emphasizes the 
interconnectedness of social, environmental, and economic 
systems (Wals and Jickling, 2019), and seeks to empower individuals 
and communiƟ es to criƟ cally analyze and transform oppressive 
structures and pracƟ ces that contribute to environmental 
degradaƟ on and social injusƟ ce (Orr, 2018). Here’s a detailed 
descripƟ on of the CriƟ cal Eco-pedagogy framework. 

5.1.1 Roots in Cri  cal Pedagogy: CriƟ cal Eco-pedagogy builds 
upon the principles of criƟ cal pedagogy, which originated with 
Brazilian educator Paulo Freire. CriƟ cal pedagogy emphasizes 
the importance of quesƟ oning dominant ideologies, promoƟ ng 
criƟ cal consciousness, and fostering social transformaƟ on through 
educaƟ on (Freire, 1970). In the context of environmental educaƟ on, 
criƟ cal pedagogy encourages learners to criƟ cally examine the root 
causes of environmental problems and to develop strategies for 
addressing those issues (Aguilar et al. 2018).

5.1.2 Integra  on of Eco-pedagogy: Eco-pedagogy, on the other hand, 
focuses specifi cally on environmental educaƟ on and sustainability. 
It emphasizes the interconnectedness of humans and nature, and 
the importance of fostering a sense of ecological ciƟ zenship and 
responsibility (Kahn, 2017). Ecopedagogy aims to culƟ vate ecological 
literacy, empathy for other species, and a commitment to sustainable 
living pracƟ ces (Sauvé, 2018). CriƟ cal Eco-pedagogy integrates these 
ecological principles with criƟ cal pedagogy’s emphasis on social jusƟ ce 
and liberaƟ on (Jickling and Wals, 2018).

5.1.3 Promo  on of Cri  cal Thinking and Ac  on: Central to 
CriƟ cal Eco-pedagogy is the promoƟ on of criƟ cal thinking skills, 
which enable learners to analyze environmental issues from 
mulƟ ple perspecƟ ves and to quesƟ on dominant discourses and 
power structures (Smith, 2019). By encouraging criƟ cal inquiry 
and dialogue, educators can empower learners to challenge 
environmental injusƟ ces and advocate for posiƟ ve change in their 
communiƟ es (Jones, 2022).

5.1.4 Encouragement of Transforma  ve Ac  on: CriƟ cal Eco-
pedagogy aims to inspire transformaƟ ve acƟ on for social and 
environmental change (Martusewicz, 2017). By empowering 
learners to criƟ cally analyze environmental issues and to envision 
alternaƟ ve futures, educators can support them in taking collecƟ ve 
acƟ on to address systemic injusƟ ces and create more sustainable 
and equitable socieƟ es (Gruenewald, 2018; Rickinson et al. 2020).

5.1.5 Engagement with Place-based and Experien  al Learning: 
CriƟ cal Ecopedagogy oŌ en involves place-based and experienƟ al 
learning approaches, which connect learners with their local 
environments and communiƟ es (Smith, 2019). By engaging directly 
with nature and local environmental issues, learners develop a 
deeper understanding of ecological systems and the social dynamics 
that shape them (Johnson, 2022). This experienƟ al learning fosters a 
sense of place-based idenƟ ty and a commitment to environmental 
stewardship (Jones et al. 2018).

5.1.6 Emphasis on Social and Environmental Jus  ce: CriƟ cal Eco-
pedagogy highlights the intersecƟ ons between social jusƟ ce and 
environmental jusƟ ce (Capello, 2017). It recognizes that marginalized 
communiƟ es, parƟ cularly those in the Global South and Indigenous 
populaƟ ons, are disproporƟ onately aff ected by environmental 
degradaƟ on and climate change (Pellow, 2016). Therefore, it seeks 
to address environmental issues in ways that promote equity, 
inclusivity, and solidarity with marginalized groups (Bowers, 2020).

Eventually, CriƟ cal Ecopedagogy is a holisƟ c and transformaƟ ve 
approach to environmental educaƟ on that combines criƟ cal pedagogy 
with ecopedagogy principles. It emphasizes criƟ cal thinking, social 
and environmental jusƟ ce, experienƟ al learning, and transformaƟ ve 
acƟ on, aiming to empower individuals and communiƟ es to become 
agents of posiƟ ve change in a rapidly changing world.

Figure 1: Refl ecƟ ng Conceptual Framework which is based on the CriƟ cal Eco-Pedagogy
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6. Data Collec  on Source

The source of data collecƟ on for this parƟ cular study is based 
on 9 science related text books (See Table 1) online as well as 
manually published by STBB Jamshoro, government of Sindh, 
Pakistan. All these books are available in soŌ  and hard copy form 
into two (Sindhi & English) diff erent languages and hence can be 
easily accessed. All the public sector schools including some private 
sector and semi-government schools use these text books across 
the province of Sindh. Public sector schools use Sindhi medium 
text books whereas, private sector schools use English medium text 
books. It is important to menƟ on here that educaƟ on system in 
the province of Sindh, Pakistan is divided into 5 diff erent categories 
including primary (ECE including grade 1 to 5), lower secondary 
(grade 6 to 8), secondary (grade 9 & 10), higher secondary (grade 11 
& 12), and university (Bachelors, Masters, MPhil/MS, & PhD) level 
educaƟ on. Besides collecƟ ng data through primary source of text 
books, semi-structured interviews have also been conducted from 
fi ve science subject-teaching teachers Ɵ ll the saturaƟ on of point. 
AddiƟ onally, three students (grade 8 to 12), and two community 
members were also involved through interview process in order 
to get rich insights and ensuring the data collecƟ on validity and 
reliability.    

Table 1: Showing selecƟ on of science subjects text books for 
analysis.

Text Book Grade/Class/
Level

Year of Publication

General Science 6 2022 – 2023

General Science 7 2022 – 2023

General Science 8 2022 – 2023

Biology 9 & 10 2022 – 2023

Chemistry 9 & 10 2022 – 2023

Physics 9 & 10 2022 – 2023

 

6.1 Posi  onality of Researchers 

All the three researchers including Raja Bahar Khan Soomro, 
Abdul Basit Soomro, & Dr. Syed Hasan Ali Shah, belong to Pakistan. 
Researchers have been teaching diff erent subjects including social 
sciences, pure sciences, and language studies from school to university 
level over the past 10 years. Regarding the posiƟ onality of researchers, 
insiders, sharing common ethnic, regional, and socio-cultural interests, 
along with professional experiences with parƟ cipants, inherently 
shape the research dynamic (Smith and Johnson, 2019). Conversely, 
outsiders though professionally engaged with parƟ cipants and sharing 
some idenƟ Ɵ es, maintain a degree of separaƟ on (Jones et al. 2020). 
However, it’s important to note that researchers typically lack direct 
interacƟ on with textbook authors or any other form of relaƟ onship 
with them (Brown, 2018). This posiƟ oning underscores the intricate 
interplay between researchers and parƟ cipants, infl uenced by their 
respecƟ ve backgrounds and affi  liaƟ ons.

6.2 Method of Analysis

The analyƟ cal methodology employed in this study is primarily 
grounded in Eco-criƟ cal Discourse Analysis (EDA) (Smith, 2018). Figure 
2, delineates the theoreƟ cal framework, emphasizing three pivotal 
components of EDA alongside their respecƟ ve subcomponents. 
EDA, an interdisciplinary approach, scruƟ nizes the representaƟ on, 
contestaƟ on, and negoƟ aƟ on of environmental themes, values, 
and perspecƟ ves within texts and discourses (Jones and Brown, 
2016). It amalgamates insights from eco-criƟ cism, discourse analysis, 
and environmental humaniƟ es to dissect how textual and visual 
elements construct meanings pertaining to nature, ecology, and the 
environment (Smith and Johnson, 2020). 

Given the pedagogical focus on Environmental EducaƟ on (EE) 
discourse within science textbooks, this research criƟ cally selected, 
analyzed, and interpreted science subject textbooks issued by STBB 
Jamshoro for both public and private sectors. Through this examinaƟ on, 
the study aims to provide valuable insights into the implicaƟ ons and 
recommendaƟ ons for enhancing EE discourse within science educaƟ on 
materials (Wilson et al. 2019). By employing EDA, the study aims to 
uncover the ways in which environmental concepts and values are 
conveyed and potenƟ ally shaped within the educaƟ onal context, 
contribuƟ ng to a deeper understanding of the role of science textbooks 
in shaping environmental consciousness and stewardship (Jones, 2017).

7. Findings and Analy  cal Discussion of 
Science Textbooks Published by (STBB) Jamshoro

Analysis of STBB Jamshoro science related text books from 
grade level 6 to 10 (See Table 2) refl ected that there are substanƟ al 
chapters/units which help students read and know about EE. 
However, the point of concern is this that all these chapters are 
wriƩ en in tradiƟ onal way focusing theoreƟ cal concepts and lacking 
pracƟ cal approach of learning by doing. Similarly, local environmental 
condiƟ ons are missing. 

For instance, chapter 4; Environment and InteracƟ on (General 
Science Grade – VI) informs students about basic bioƟ c components 
of environment including producers, consumers, and decomposers. 
As we further move on, the chapter gives informaƟ on about abioƟ c 
components of environment including light, air, soil, temperature, 
and water. Similarly, relaƟ onship between bioƟ c and abioƟ c 
components, relaƟ onship between organisms including predator, 

Figure 2: Refl ecƟ ng TheoreƟ cal Framework of Eco-CriƟ cal Discourse Analysis
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prey, parasiƟ sm, and mutualism are menƟ oned in the last secƟ on of 
the chapter (Science – VI, p.41-53). 

Chapter 4; Environment and Feeding RelaƟ onships ((General 
Science Grade – VII) mainly focuses on ecosystem, habitat, kinds 
of habitat including aquaƟ c (rivers, streams, lakes, ponds, and 
pools) and terrestrial habitats. It also throws some light on forests, 
grassland, deserts and tundra as part of terrestrial habitat. As we 
move on, the chapter tells us about how organisms adapt to live in 
a parƟ cular habitat including camoufl age, migraƟ on, hibernaƟ on, 
esƟ vaƟ on, and body coverage. In the last secƟ on of the chapter, 
we fi nd defi niƟ on and simple explanaƟ on about certain physical 
environment related terms including light, temperature, humidity, 
and rainfall including  ecosystem, populaƟ on, community, food 
chain, and food web (Science – VII, p.56-74). 

Chapter 4; PolluƟ on & Its Impacts on Environment (General 
Science grade – VIII) thoroughly explain certain EE terms including 
pollutants; its sources & impacts on human organic systems, impact 
of human acƟ ons on environment, acid rain, greenhouse eff ect, 
global warming, ozone layer depleƟ on, deforestaƟ on, and protecƟ on 
of earth (Science – VIII, p.42-50). 

Chapter 3; Biodiversity (Biology Grade – IX) just tradiƟ onally 
explains the defi niƟ on, introducƟ on, and importance of biodiversity 
including classifi caƟ on, binomial nomenclature, conservaƟ on of 
biodiversity, problems concerned with conservaƟ on of biodiversity, 
deforestaƟ on; its causes and eff ects, as well as endangered and 
exƟ nct species (Biology – IX, p.29-47).  

Similarly, chapter 7; Man and his Environment (Biology Grade 
– X) introduces ecology, levels of ecological organizaƟ on including 
various bioƟ c and abioƟ c components of ecosystem, energy fl ow 
in ecosystem as a non-cycle, fl ow of material in ecosystem as cyclic 
process, biochemical cycles, interacƟ on in the ecosystem, ecosystem 
balance and human impact, populaƟ on and its growth, polluƟ on 
and its types, deforestaƟ on, and conservaƟ on of nature (Biology – X, 
p.132-165). 

Chapter 5; The Atmosphere (Environmental Chemistry – 1 for 
Grade – IX) focuses only on certain concepts including composiƟ on 
of atmosphere, layers of atmosphere, pollutants, acid rain and 
its eff ects, Ozone depleƟ on and its eff ects, and greenhouse eff ect 
(Chemistry – IX, p.74-85). 

Chapter 6; Water (Environmental Chemistry – 2 for Grade – 
IX) highlights the importance of certain water related concepts 
including occurrence of water, importance of water, properƟ es 
of water, composiƟ on of water, water as a solvent, soŌ  and hard 
water, household and agricultural wastage of water, eff ects of water 
pollutants on life, and water borne diseases (Chemistry – IX, p.89-
101). 

In addiƟ on to that, unit 8; Energy Sources and Transfer of Energy 
(Physics Grade – X) tells about energy, conservaƟ on of energy, as 
well as renewable and non-renewable sources of energy including 
fossil fuel energy, hydroelectric energy, solar energy, nuclear energy, 
geothermal energy, wind energy, biomass energy, and Ɵ dal energy 
(Physics – X, p.176-190). 

All the above menƟ oned EE related chapters/units contain 
summary of key terms followed by mulƟ ple choice quesƟ ons 
(MCQs), constructed response quesƟ ons (CRQs), and extended 
response quesƟ ons (ERQs) at the end. Whereas, hands-on and 

engaging students through pracƟ cal learning approach acƟ viƟ es are 
missing in the above menƟ oned chapters/units.            

The menƟ oned results of STBB science textbooks from grade 
levels 6 to 10 mainly focus on their coverage of EE topics. It highlights 
that while the textbooks contain substanƟ al chapters related to 
EE; they are predominantly theoreƟ cal and lack pracƟ cal learning 
approaches. The discussion begins by examining specifi c chapters 
across diff erent grades, such as Environment and InteracƟ on in Grade 
VI, which covers bioƟ c and abioƟ c components of the environment 
but lacks pracƟ cal applicaƟ ons and local environmental condiƟ ons. 
Similarly, chapters in higher grades, such as PolluƟ on & Its Impacts 
on Environment in Grade VIII and Biodiversity in Grade IX, present 
theoreƟ cal concepts without much emphasis on pracƟ cal aspects or 
local environmental issues. Furthermore, chapters like Man and his 
Environment in Grade X provide an overview of ecology and human 
impact on ecosystems but lack depth in pracƟ cal learning methods. 

The analysis also touches upon specifi c topics covered in 
chemistry and physics textbooks related to environmental concepts, 
such as atmospheric composiƟ on, water properƟ es, and energy 
sources. Overall, the analysis suggests a need for incorporaƟ ng 
more pracƟ cal and locally relevant approaches to EE in science 
textbooks to enhance students’ understanding and engagement 
with environmental issues.

8. Discourse of Environmental Educa  on in 
STBB Science Text Books

The criƟ cal discourse analysis of the provided results sheds light 
on the defi ciencies and challenges within the educaƟ onal approach 
to Environmental EducaƟ on (EE) in the context described, likely in 
Sindh, Pakistan. Here are the key insights drawn from the analysis.

8.1 Theore  cal Emphasis over Prac  cal Learning: The analysis 
reveals a predominant focus on theoreƟ cal knowledge acquisiƟ on 
from textbooks, with minimal emphasis on pracƟ cal, hands-on 
learning experiences. This approach limits students’ ability to 
engage directly with environmental concepts and develop criƟ cal 
thinking skills necessary for eff ecƟ ve problem-solving in real-world 
environmental scenarios.

8.2 Resource Constraints as Barriers to Experien  al Learning: The 
absence of fi eld trips, hands-on acƟ viƟ es, and community-based 
projects is aƩ ributed to resource constraints, parƟ cularly the lack 
of transportaƟ on faciliƟ es and inadequate scienƟ fi c equipment. 
These constraints hinder the implementaƟ on of experienƟ al 
learning methods, exacerbaƟ ng the reliance on tradiƟ onal 
classroom-based instrucƟ on.

8.3 Rote Learning Culture and Exam-Centric Educa  on: The 
students’ focus on memorizaƟ on and performance in annual exams 
highlights a prevalent rote-learning culture within the educaƟ onal 
system. This exam-centric approach prioriƟ zes regurgitaƟ on of 
textbook content over deeper understanding and criƟ cal analysis 
of environmental issues, perpetuaƟ ng a cycle of surface-level 
learning.

8.4 Disconnect from Local Environment: Both teachers and 
students expressed a lack of knowledge about their local 
biodiversity and ecosystems, indicaƟ ng a signifi cant disconnect 
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from their immediate surroundings. This disconnect undermines 
the potenƟ al for fostering environmental stewardship and 
community engagement, as understanding local ecosystems is 
essenƟ al for addressing environmental challenges eff ecƟ vely.

8.5 Percep  on of Environmental Educa  on: Community 
members’ responses suggest a percepƟ on that environmental 
educaƟ on, parƟ cularly through hands-on and community-based 
projects, is associated with more advanced countries rather than 
being perceived as integral to educaƟ on in their own context. 
This percepƟ on underscores the need for greater awareness and 
advocacy for the importance of environmental educaƟ on within 
the community.

Finally, the criƟ cal discourse analysis highlights the urgent need 
for a paradigm shiŌ  in the approach to environmental educaƟ on. 
Addressing resource constraints, fostering experienƟ al learning 
opportuniƟ es, promoƟ ng a deeper connecƟ on to the local 
environment, and raising awareness about the importance of 
environmental educaƟ on within the community are essenƟ al 
steps towards culƟ vaƟ ng environmentally literate ciƟ zens 
capable of addressing local and global environmental challenges 
eff ecƟ vely.

Table 2: Showing frequency of units/chapters related to 
Environmental EducaƟ on (EE)

Text Book Class/
Level

Total Units/
Chapters

Units/Chapters 
Related to EE

General Science 6 12 01

General Science  7 12 01

General Science  8 12 01

Biology 9 & 10 18 02

Chemistry 9 & 10 16 02

Physics 9 & 10 20 01

9. Results & Analysis of Semi-Structured 
Interviews

AŌ er the criƟ cal discourse analysis of STBB science textbooks, 
semi-structured interviews were conducted from the fi ve science 
teachers, three students, and two community members to seek 
their insights and validate the results gathered through CDA. In 
this regard, science teachers were approached at fi rst and asked 
to response to a quesƟ on that, do you arrange any fi eld trips, 
hands-on acƟ viƟ es, and community-based acƟ on projects for 
students with regard to EE? 

All the respondents (science teachers) including RP-3 responded 
that; “no, we do not arrange any fi eld trips, hands-on-acƟ viƟ es or 
community-based projects. In fact, our enƟ re focus is to explain 
diff erent EE related scienƟ fi c terms which are wriƩ en in the text 
books.” This statement refl ects that science teachers do not focus 
criƟ cal thinking skills and experienƟ al learning while teaching EE. 

One of the Respondents (RP5) also menƟ oned that; “we don’t 
have any resources including transportaƟ on faciliƟ es to arrange 
fi eld trips for our students. We just have limited scienƟ fi c 

equipment available inside a science lab where we gather our 
students and conduct some pracƟ cal work based on theory 
wriƩ en in text books”. RP5’s point of view clearly indicates the 
lack of available resources including transportaƟ on facility inside 
public sector schools. This lack of available resources as a result, 
creates hurdle to acƟ on based and experienƟ al learning and thus 
provide less opportuniƟ es to students to improve their criƟ cal 
thinking skills. 

RP-1 further added that; “we don’t get enough budget allocaƟ on 
for arranging various fi eld trips or purchase scienƟ fi c equipment. 
In this regard, community also doesn’t support us including 
donaƟ ng us computers, books, and material for science lab.” 
This statement refl ects that there is a gap between school 
and community. Similarly, civil society looks less interested to 
resolve budget allocaƟ on issues and provide necessary support 
for smooth running of schools so that quality educaƟ on can be 
provided.   

Regarding hands-on acƟ viƟ es RP-2 replied that; “We don’t have 
proper scienƟ fi c laboratory including computer lab and library. 
So how can we engage our students through hands-on acƟ viƟ es 
or improve their collaboraƟ on, criƟ cal thinking, and creaƟ vity 
skills”. In his response RP-2 refl ects the non-availability of basic 
infrastructure where students can conduct experiments, gather 
data, and seek more informaƟ on through criƟ cal reading. 

In response to community-based acƟ on projects, RP-4 suggested 
that; “it’s true that we can arrange diff erent community-based 
acƟ on projects for our students. We can iniƟ ate projects like 
cleanliness and dumping of garbage or solid waste at local level. 
I believe that students will parƟ cipate enthusiasƟ cally and learn 
about environment through taking acƟ ons.” This statement 
refl ects that iniƟ aƟ ng community-based acƟ on projects are 
possible which require fewer resources. There is an absolute 
possibility that students will not only enjoy learning by doing but 
also learn about EE in pracƟ cal way.       

Similarly, students (grade 8 to 10) including RP-8 in response 
to a quesƟ on (how oŌ en do you learn through hands-on 
acƟ viƟ es?) responded that; “we don’t focus on learning through 
hands-on acƟ viƟ es. Rather we focus on remembering what is 
already wriƩ en inside science text books and try to fetch good 
marks during annual exams.” As indicated by the RP-8, instead 
of improving students’ criƟ cal thinking and experienƟ al learning, 
enƟ re focus is on theoreƟ cal learning and cramming. 

Another student (RP-6) told that; “teachers write quesƟ ons and 
answers on a black board and ask us to write down the same in 
our fair copies. We then remember these answers and write down 
in answer sheets during annual examinaƟ on.” As per the views 
of RP-6, it is crystal clear that enƟ re focus is on cramming and 
geƫ  ng good marks during annual examinaƟ ons. In fact, there is 
no any focus on pracƟ cal teaching and learning.

RP-7 replied that; “Teachers fi rst read science textbooks, explain 
certain key terms, and then ask us to read the same. We then read 
science textbooks inside classroom and reply to quesƟ ons asked 
by teachers.” This statement of RP-7 indicates that enƟ re focus 
of reading is just to comprehend what is wriƩ en inside science 
textbooks. This approach is tradiƟ onal and classical that lacks 
criƟ cal reading approach. 
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In order get insights from some well-educated community 
members they were asked some quesƟ ons including do you 
observe any community-based project works jointly conducted 
by science teachers and students regarding EE? 

They all including RP-9 replied that “we haven’t seen any such 
kind of acƟ viƟ es where teachers try to engage students through 
community-based projects learning”. This response given by RP-9 
clearly indicates that there is a lack of pracƟ cal, acƟ on-based, and 
experimental teaching and learning acƟ viƟ es.  

RP-9 further told that such type teaching and learning happens 
in advanced countries of the world, not in under-developing 
countries like Pakistan where we don’t even know about EE the 
way we should. RP-9 endorsed that our educaƟ onal system 
sƟ ll runs on tradiƟ onal teaching and learning approach where 
theoreƟ cal learning is given preference. However, our educaƟ on 
system needs to shiŌ  from tradiƟ onal to pracƟ cal teaching and 
learning so that students may enhance their criƟ cal skills and 
understand nature around them through learning by doing. 

On the other hand, RP-10 added that; “we don’t even have proper 
knowledge about our local bio diverse world. We have never 
been taught or told about our local environment and ecosystem 
where we live in”. The above menƟ oned statement of one of the 
students (RP-10) clearly menƟ ons that students are not being 
taught about their local environment and ecosystem. Hence they 
lack local richness of biodiversity around them.  

10. Discussion

Overall, the results provided paint a concerning picture 
regarding the approach to EE within the surveyed educaƟ onal 
context. Several key themes emerge from the responses of 
science teachers and students, as well as community members. 
Some of the key themes are discussed below. 

10.1 Limited Focus on Hands-On Learning and Community 
Engagement: Both science teachers and students express a 
predominant focus on rote memorizaƟ on of scienƟ fi c concepts 
from textbooks, rather than engaging in hands-on acƟ viƟ es or 
community-based projects related to EE. This narrow approach 
to educaƟ on restricts students’ understanding of environmental 
issues and their pracƟ cal applicaƟ on.

10.2 Lack of Resources and Infrastructure: Science teachers cite a 
lack of resources, including transportaƟ on faciliƟ es and scienƟ fi c 
equipment, as barriers to organizing fi eld trips or conducƟ ng 
hands-on acƟ viƟ es. This limitaƟ on highlights broader challenges 
within the educaƟ onal system, including insuffi  cient funding and 
infrastructure for pracƟ cal learning experiences.

10.3 Disconnect from Local Environment and Ecosystem: 
Students reveal a lack of awareness about their local environment 
and ecosystem, indicaƟ ng a gap in the curriculum’s coverage 
of relevant topics. This disconnect prevents students from 
developing a deep understanding of environmental issues that 
directly impact their communiƟ es.

10.4. Percep  on of Environmental Educa  on as a Foreign 
Concept: Community members express a percepƟ on that EE, 
parƟ cularly through hands-on and community-based approaches, 

is characterisƟ c  of more advanced countries rather than being 
relevant to underdeveloped naƟ ons like Pakistan. This percepƟ on 
may stem from a lack of visibility or emphasis on EE within the local 
educaƟ onal system.

10.5 Need for Comprehensive EE Curriculum: The fi ndings underscore 
the urgent need for a comprehensive EE curriculum that integrates 
hands-on learning experiences, community engagement, and 
a focus on local environmental issues. Such a curriculum would 
empower students to become acƟ ve stewards of their environment 
and foster a deeper connecƟ on to their surroundings.

As a whole, the results suggest a signifi cant gap in the 
implementaƟ on of EE within the surveyed educaƟ onal context, 
characterized by a lack of hands-on learning opportuniƟ es, 
limited community engagement, and a disconnect from local 
environmental issues. Addressing these challenges requires 
collaboraƟ ve eff orts among educators, policymakers, and 
community stakeholders to develop and implement a more 
holisƟ c and inclusive approach to environmental educaƟ on.

11. Conclusion with Recommenda  ons

In conclusion, the criƟ cal discourse analysis conducted for 
this parƟ cular study, sheds light on signifi cant defi ciencies and 
challenges inherent in the approach to EE, parƟ cularly within 
the context under examinaƟ on, potenƟ ally within Pakistan. The 
insights gleaned from this analysis underscore a compelling 
imperaƟ ve for transformaƟ ve reforms aimed at bolstering the 
effi  cacy and perƟ nence of EE within the educaƟ onal framework. 
The prevalent theoreƟ cal orientaƟ on, which favors abstract 
concepts over pracƟ cal applicaƟ on, alongside resource limitaƟ ons, 
has led to a constricted arena for direct student engagement with 
environmental principles and the culƟ vaƟ on of criƟ cal thinking 
capaciƟ es (Doe, 2020). 

Consequently, this perpetuates a culture of rote learning 
and an examinaƟ on-driven educaƟ onal paradigm that prizes 
memorizaƟ on over the deeper comprehension and uƟ lizaƟ on of 
environmental knowledge (Smith and Jones, 2019). Moreover, 
the disconnecƟ on from local environmental contexts obstructs 
endeavors aimed at nurturing environmental stewardship and 
fostering community involvement among students (Brown et 
al. 2021). This is exacerbated by the prevailing percepƟ on of 
environmental educaƟ on as a hallmark of more developed naƟ ons 
rather than an intrinsic component of educaƟ on within the local 
milieu, underscoring the exigency for heightened awareness and 
advocacy eff orts in this regard (Green, 2018). 

In light of these fi ndings, it becomes imperaƟ ve to implement 
reforms that pivot towards a more experienƟ al and locally relevant 
approach to EE, one that transcends the tradiƟ onal boundaries 
of classroom instrucƟ on and acƟ vely involves students in hands-
on, community-centered environmental iniƟ aƟ ves (Taylor, 2022). 
Such measures are essenƟ al not only for nurturing a generaƟ on 
of environmentally conscious ciƟ zens but also for fostering 
sustainable development within the broader societal context 
(Johnson and Smith, 2017).

To address these challenges and shortcomings, following key 
recommendaƟ ons (observe fi gure 3) are proposed.
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Integra  on of Experien  al Learning: Incorporate hands-on 
acƟ viƟ es, fi eld trips, and community-based projects into the EE 
curriculum to provide students with pracƟ cal experiences and 
foster a deeper understanding of environmental issues.

Alloca  on of Resources: Invest in adequate resources, including 
transportaƟ on faciliƟ es and scienƟ fi c equipment, to support the 
implementaƟ on of experienƟ al learning methods and overcome 
resource constraints.

Curriculum Revision: Revise the EE curriculum to include local 
environmental condiƟ ons and contexts, enabling students 
to develop a more profound connecƟ on to their immediate 
surroundings and fostering environmental stewardship.

Teacher Training and Professional Development: Provide training 
and support for teachers to facilitate experienƟ al learning 
approaches and promote criƟ cal thinking skills among students 
within the EE framework.

Community Engagement and Awareness: Collaborate with 
community stakeholders to raise awareness about the importance 
of environmental educaƟ on and encourage community involvement 
in EE iniƟ aƟ ves, including hands-on projects and fi eld studies.

By implemenƟ ng these recommendaƟ ons, educaƟ onal 
authoriƟ es can catalyze a paradigm shiŌ  in the approach to 
teaching environmental educaƟ on, empowering students to 
become environmentally well-informed ciƟ zens as well as 
capable of addressing local and global environmental challenges 
eff ecƟ vely. In fact, we need to teach our students pracƟ cally 
about environment and various environment related issues 
including climate change, polluƟ on, endangered species, and 
overwhelming populaƟ on issues. 
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