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Abstract 

This study is an assessment of level of awareness of biodiversity among students at Sanaa University 

Yemen. Awareness level among the students evaluates the weaknesses and strengths of the current environment 

syllabus. The study suggests a syllabus that is likely to raise the level of biodiversity awareness. It is concluded 

that the majority of the students (more than 85%) are aware of the current environmental issues ;  and  that the 

Yemeni government should convey environmental knowledge in order to raise the level of awareness 

concerning environmental matters for all student levels covered in the study. 

 

PREVIEW: 

1. Biodiversity definitions, and values 

Biological diversity is commonly referred to as 

―biodiversity‖, which has been used to refer to the 

variability among living organisms from all sources 
including, inter alia, terrestrial, marine and other 

aquatic ecosystems and the ecological complexes of 

which they are part; This includes diversity within 

species, between species and of ecosystems 

(Hamilton, 2005 and UNCED, 1992). In other words, 

biological diversity includes the genetic variability of 

all species of plants, animals, micro-organisms and 

the ecosystems that form their habitats. 

Magurran (1988) stated that biodiversity is a term 

often used in environmental literature, but seldom 

properly understood. The following definitions from 

different references will help to introduce the scope 

and meaning associated with the term biodiversity, 

which encompasses a complex web of life evolving 

on Earth. Biodiversity stands for biological diversity 

and is the variety of all living things and their 

interactions. Scientists often speak of three levels of 

diversity – species, genetic and ecosystem diversity. 

In effect, these levels cannot be separated. Each is 

important in interacting with and influencing the 

others. A change at one level can cause changes at 

the other levels (Alonso et al. 2001). 
‗Biological diversity’ means the variability among 

living organisms from all sources including, inter 

alia, terrestrial, marine and other aquatic ecosystems 

and the ecological complexes of which they are part; 

this includes diversity within species, between 

species and of ecosystems (UNCED, 1992). 

The Canadian Biodiversity Strategy defines it as 

―…the variety of species and ecosystems on Earth 

and the ecological processes of which they are a 

part‖. It is often simply used as a catchall term for 

nature. No definition is perfect; as with life itself; it 

is rather nebulous and there are always exceptions.  

Biological diversity or biodiversity can be defined as 

the variety of life in all its forms, levels and 
combinations, which include ecosystem diversity, 

species diversity, and genetic diversity (IUCN-UNEP 

-WWF, 1991).  

Biodiversity produces goods and services for the 

most fundamental of our needs:clean air, fresh water, 

food, medicine and shelter. It also provides people 

with recreational, psychological, emotional and 

spiritual enjoyment. Some people believe we should 

protect and restore biodiversity because of its 

benefits to us. Others believe that we have a moral 

responsibility to protect biodiversity simply because 

all organisms have value, whether or not we 

understand their benefits to us (Alonso et al. 2001). 

Biological existence (and that of most other 

organisms) is heavily dependent on what biologists 

call primary producers, mainly plants. Five thousand 

plant species have been used as food by humans, but 

less than twenty now feed the majority of the world‘s 

population and just three or four carbohydrate crops 

are staples for the vast majority. One of the important 

benefits of conservation of biodiversity is the wild 

plant gene pool, which is available to augment the 
narrow genetic base of these established food crops, 

providing disease resistance, improved productivity 

and different environmental tolerances (Plotkin, 

1988, and Reid and Miller, 1989). 

People have been using biological resources for 

medicinal purposes for a long time. Australian 

aboriginal societies, for instance, made use of many 

native plants as medicines; at least 70 were used by 

central Australian aboriginal people alone (Read et 

al., 1982). Thirty examples cover many genera 

including acacias and eremophilas (Latz, 1982) as 
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well as individual species such as Isotoma petraea 

and parrot (Crotolaria cunninghamii )plant  (Reid 

and Betts, 1979). 

 Most houses, furniture and even many clothes 

are made of natural products, including wood, oils, 

resins, waxes, gums and fibers. The cocoons of silk 

worms are the basis of the valuable, centuries-old 

Asian silk-making industry. For centuries, Brazilians 

have extracted rubber from trees, and many people 

rely heavily on wood and other plant parts to build 

homes (Alonso et al, 2001). 

The cultural value of biological diversity 
conservation for present and future generations is an 

important reason for conserving it today. Human 

cultures co-evolve with their environment, and the 

conservation of biological diversity can be important 

for cultural identity. The natural environment 

provides for many of the inspirational, aesthetic, 

spiritual and educational needs of people, of all 

cultures, now and in the future. Australian society, 

for example, places great cultural value on the 

‗bush‘, while certain species, such as the kangaroo, 

the koala and the emu, have become national icons. 

The aesthetic values of our natural ecosystems 

and landscapes contribute to the emotional and 

spiritual well-being of a highly urbanized population. 

The conservation of biological diversity also has 

ethical benefits. The presence of a wide range of 

living organisms reminds people that they are but 

one interdependent part of Earth. 

Biodiversity provides us with life-sustaining 

services. As stated below, these ecosystem services 

have a much higher value than most people realize. 

Natural vegetation which covers water catchments 

helps to maintain hydrological cycles, regulating and 
stabilizing water runoff, and acting as a buffer 

against extreme events such as flood and drought. 

Vegetation removal results in siltation of catchment 

waterways, loss of water yield and quality, and 

degradation of aquatic habitat, among other things. 

Vegetation also helps to regulate underground water 

tables, preventing dry land salinity, which affects 

vast areas of agricultural lands, at a great cost to the 

community. Wetlands and forests act as water 

purifying systems, while mangroves trap silt, 

reducing impacts on marine ecosystems. 

For every third bite you take, you can thank a 

pollinator. Many flowering plants rely on animals 

such as bees, butterflies, moths, wasps, beetles, birds, 

and bats for pollination to produce fruit. Thirty 

percent of our food crops, including almonds, apples, 

blueberries, cherries, cranberries and chocolate, rely 

on the free services of pollinators. Feed crops like 

alfalfa and hay for farm animals also depend on 

pollinators, and many wild plants such as fig trees 

that provide food and shelter for animals depend on 

pollinators. 

By giving off moisture through their leaves and 
providing shade, plants help keep us and other 

animals cool. Forests are especially good climate 

modifiers. As trees and other plants in forests release 

oxygen and take up carbon dioxide (CO2), the most 

prevalent greenhouse gas, the forests act to store 

carbon and help reduce global warming. Oceans do 

that also as they interact with the atmosphere. Algae 

living in the ocean take up carbon dioxide, and ocean 

currents and winds help control the world‘s climate 

(Faith, 1992). 

Biodiversity serves as an income-generating 

activity for countries around the world. Many people 

visit forests, beaches, mountains, grasslands, lakes, 

ponds, estuaries and streams for extended vacations 
or shorter periods of relaxation. More than 130 

million people visit U.S. national parks each year, 

and millions of dollars are spent annually on nature 

activities such as hiking, camping, fishing, hunting, 

whale watching and wildlife photography. In the 

United States alone, people spent $16 billion in 1991 

on sport fishing — far more than the $8.2 billion 

produced that year from global commercial 

harvesting of freshwater fish for consumption. More 

people visit zoos and aquariums in the United States 

and Canada than attend all professional sporting 

events in the two countries combined. Around the 

world, the number of ecotourists (people who travel  

around the world to enjoy nature and various 

cultures) is increasing (Alonso et al, 2001). 

In Yemen, biodiversity resources are of major 

economic importance because of their potential for 

tourism and the wildlife and fisheries they support. 

Also, numerous plants are used in traditional 

medicine, in local industries, and for grazing and fuel 

wood. In other words, Yemen biological resources 

are an integral part of its natural heritage with the 

potential for yielding long term benefits for the 
Yemen people and as a foundation for economic 

growth, poverty reduction, and sustainable 

development.  

 

2. Biodiversity in Yemen: issues and challenges 

Located at the cross- roads of the African, 

Asian, and Palearctic ecological zones, and with a 

wide range of terrestrial, coastal, and marine 

landforms, Yemen is characterized by a rich variety 

of natural habitats, species and genetic diversity, 

including many endemic flora and fauna species. The 

biological diversity of Yemen occurs in a spectrum 

of habitats ranging from coastal mangroves and coral 

reefs to the highlands and deserts of the interior. 

These habitats contain great number of unique 

species of wildlife and domesticated animals and 

plants. The varied topography of the country has 

helped Yemen to possess a wealth of biodiversity in 

the mountains, coastal areas and islands spread 

throughout the Red Sea and the Gulf of Aden. 

However, the ecological systems and biodiversity are 

endangered due to multiple interacting socio-

economical factors causing loss in biota due to 
degradation of natural habitats and ecosystems. 
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It has been reported (Balfour, 1988)   that more 

than 2810 plant species, 1006 genera and 173 

families can be observed in Yemen ; amongst which 

415 species are endemic and do not exist  elsewhere. 

According to Al-Hubaishi and Muller-Hohenstien 

(1988) the unique geographical situation in the 

Arabian Peninsula, the mixture of flora of the 

tropical African, the Sudanese region and the extra-

tropical Sahara-Arabian geographical region have all 

contributed to the country‘s biodiversity richness. In 

addition, the large diversity of species is the result of 

the considerable climatic changes that have taken 
place over time as well as the climatic variations 

within Yemen, where the climate ranges from desert 

conditions to sub-humid tropical conditions 

(UNCED, 1992). The diversity in climate has 

enabled different species to survive in a considerable 

number of habitats but the majority of the unique 

species that are left could be observed in some highly 

isolated habitats. 

The country is characterized by five major land 

systems: (1) a hot and humid coastal Tohama plain, 

30-60 km wide, along the Red Sea and the Gulf of 

Aden,  (2) the Yemen Highlands, a volcanic region 

with an altitude  between 1,000 and 3,600 m  parallel 

to the Red Sea coast, and temperate climate with 

monsoon rains, (3) the dissected region of the Yemen 

High Plateaus and the Hadramawt-Mahra Uplands, 

with altitudes up to 1,000 m, (4) the Al-Rub Al-Khali 

desert interior, with a hot and dry climate, and (5) the 

islands, including Socotra in the Arabian Sea with 

more than 112 islands in the Red Sea. Yemen's 

coastal and marine ecosystems which include 

extensive mangroves, coral reefs, and sea grass areas 

are of major economic importance for fisheries and 
tourism. 

These resources are of major economic 

importance for Yemen because of their potential for 

economic growth, poverty alleviation, ecotourism 

and the wildlife and fisheries they support. However, 

much of the country‘s great natural biological wealth 

has  become severely threatened over the last few 

decades by wooding, land resource degradation in 

various forms, over hunting, over-grazing, over-

exploitation, and drought. Changing patterns of 

human use and abuse which have degraded the 

systems and resources on which the nation depends.   

The current human activities have transformed 

the landscape and over-exploited available biological 

resources, resulting in deterioration of many habitats, 

,reduction in plant and animal species, and  

extinction of endemic rare  endangered species.The 

country‘s vegetation cover is drastically reduced by 

rapid environmental degradation, a direct result of 

desertification and drought. The followings are the 

resultant root causes: a- inadequate cultivation and 

inefficient agricultural practices; b- deforestation 

(wood cutting for firewood, timber and charcoal); c- 
over-grazing; d- soil salinization; e- soil  erosion and 

sand dune encroachment; and f-urban encroachment 

due to  expansion of cities and villages.  

3. Biodiversity Policy in Yemen: awareness 

raising and universities curricula  

Yemen is a signatory to the Convention on 

Biological Diversity (CBD) and hence the focus on 

environmental and conservation issues was initiated 

in Yemen, with the Environment Protection Council 

(EPC) established in 1990 and transformed into a full 

agency by the name of Environmental Protection 

Authority (EPA) in 2001.Thus biodiversity planning 

is recent with assistance from international donors. 
Yemen developed numerous policies and action 

plans relating to biodiversity conservation and 

sustainable development> They include creation of 

National Biodiversity Strategy and Action Plan 

(NBSAP) in 2005 under goals there are  sub-goals, 

each targeted to a strategic area and complemented 

with a number of priority objectives requiring 

immediate, medium or long-term attention. ―Public 

Awareness and Participation‖ is among the key 

strategic areas of interventions under the indicated 

biodiversity strategy and action plan within the 

strategic goal of  ―Implementation of Enabling 

Mechanisms‖.The related sub-goal of the strategy is 

―Rising environmental awareness of Yemeni 

society" through integrating environmental themes 

into university and scientific curricula. This would  

promote green media, and support  youth clubs eco-

industry. Under the strategy action plan, “National 

Biodiversity Education and Awareness 

Programme‖ is among the key and immediate 

priority actions which require urgent attention to 

meet the national pressing biodiversity conservation 

needs. On the other hand, at the implementation 
level, efforts were made under the NBSAP to raise 

biodiversity awareness. For instance, biodiversity 

awareness convoy was organized with support from 

UNDP-financed projects with participation of over 

13,500 school students and 1,800 local community 

members. It involves four main initiatives:  

biodiversity conservation, sustainable management 

of natural resources, economic diversification and 

disaster management projects; along with some 

government agencies, civil society organizations and 

schools. Although such efforts, supported by 

international organizations, contribute to the 

awareness of biodiversity in Yemen, the effects need 

detailed studies and assessment. There is a lack of 

information on the level of awareness among 

university students on biodiversity. Therefore, it is 

necessary to monitor and review the progress of 

these efforts, and this current study aims at filling 

this gap in Yemen.  

 

4. Research gap: research problem and 

objectives 

As stated in aforementioned review, several 
efforts were conducted with the support of 

international organizations to raise awareness on 

http://www.sciencedirect.com/#bbib4
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biodiversity in Yemen.. Biodiversity awareness 

among graduate students in the University of Sanaa 

will be used as a case for guide in order to come up 

with concluding assessments and devise relevant 

policy recommendations.  

The study involves examining the biodiversity 

awareness level among Sana‘a University students, 

in addition to identifying weaknesses and strengths 

of the current environmental syllabus and hence 

suggests relevant recommendations to help raising 

the level of awareness concerning biodiversity 

among the students . An introduction to the topic of 
biodiversity and what it encompasses presents a 

literature review that elaborates the unique position 

of Yemen, the history of biodiversity and the 

importance of biodiversity. The research 

methodology and data collection are presented. The 

results and discussion are given followed by   a 

conclusion.  

This study  builds on relevant experience of many 

developed countries such as the USA and the UK 

where biodiversity issues were introduced into the 

school children at an early age and continued until 

into their tertiary level of education which has 

contributed towards enhanced actions and 

responsibly on biodiversity conservation and 

protection. However, the study considers  contextual 

differences when it comes to the developing 

countries (DC) and specifically  the least developed 

countries (LDCs) like Yemen. For Yemen,  the 

development context is different compared with that 

of the DCs   sense that Yemen is faced with many 

urgent challenges like high poverty, lack of access to 

education, health and unemployment. Besides there 

are other priorities which delay appropriate actions 
concerning environmental issues in general and 

biodiversity conservation in particular. Therefore, it 

strengthening biodiversity awareness among 

university  students can  expand their educating roles 

across their respective community, networking and 

career future  and consequently contributes towards 

enhanced national biodiversity awareness and 

conservation. 

 

METHODOLGY: 

In preparing environmental policies, public 

participation and awareness towards environmental 

matters are very important. Improvement in the 

public consciousness and awareness of 

environmental matters could  offer healthier life and 

safer environment. In order to assess public 

awareness and sensibility about environmental 

matters and obtain efficient public participation in 

decision-making for planning, the most preferred 

method is public questionnaire surveys. It has been 

widely used in such studies. It was adopted by many 

researchers such as Leboyer et al. (1996) in France, 

Germany, Italy, Portugal and UK  ,  Chung and 
Poon, (1999) in China; Anon.s (1999) and and Anon. 

(2002a)  in USA; Chau et al. (2002) in Hong Kong;; 

Anon. (2003) in Japan; Gwebu (2003) Botswana; 

Moser and Robin (2006)  and Yildiz et al. (2011) in 

Turkey. 

The study used primary data collected through 

structured survey questionnaires. A sample of student 

in Arts and Science at Sanaa University were 

targeted. The questionnaire followed the 

environmental survey method applied by Yildiz et al. 

(2011) who collected data in the campus of Atatürk 

University in Erzurum, Turkey. The questionnaires 

were randomly given to students at all levels of 

studies (from first level up to the final one). This 
category of people was selected on  purpose and not 

intended to represent  all Yemenis, because the 

average population is not aware of biodiversity and 

other environmental issues, while the university 

students are rather  mature and educated. 

Feedback was obtained from a total of 192 

participants.  A portion of  57.3% of the total student 

population of the University were graduates of 

science secondary schools, while 41.1% were 

graduates of  arts secondary schools, and 1.6% from 

others including technical secondary schools. There 

were slightly more females than males and this was 

reflected in the sample  which had 56.3% females. 

For the purpose of the study, the following variables 

were collected: 

1. Knowledge of general environmental issues which 

refers to the student‘s ability to understand and 

evaluate the impact of society on the Earth‘s 

ecosystem. Environmental knowledge (EK) was 

defined as a student‘s score on a scale of 8 items in 

section B of the questionnaire. Section B of the 

questionnaire includes 17 items which relate to 

knowledge on environmental issues. The content of 
the 8 items covered general environmental issues 

such as the  hole in the ozone layer, the ―greenhouse 

effect‖, effect of ‗El Niño‘. Although the items did 

not represent an exhaustive measure of the desired 

knowledge on the environment, they serve as a 

general indicator that requires respondents to recall 

information as well as apply knowledge related to 

environmental pollution. 

2-The respondents‘ EK scores were examined 

against their level of study, entry qualifications and 

study courses taken, to determine the significance of 

integrating the topic of biodiversity into the Yemeni 

education. 

3-The students‘ environmental awareness was 

measured from feedback obtained in 7 items. The 

questionnaire provides student feedback on the 

preferred teaching and assessment methodology to be 

used in the subject. 

 

Results and discussion: 

 

1- Attitude Analysis 

Results on attitudes towards environment and 
biodiversity are in Table 1 .The level of awareness of 

towards biodiversity is variable. The majority of the 
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respondents (54.7 %) stated that they sometimes 

engage in discussions with their friends on 

environmental issues. However 22.9 % engage in 

such discussions only when these subjects are 

relevant to their examination , and .16.1 % have 

never been engaged in such discussions .On the other 

hand  only  6.3 % discuss these subjects all the time. 

This indicates that, the university student‘s concern 

regarding environmental issues is relatively 

moderate.  

More than half (52.1%) of the students studied 

biodiversity and 17.2% never studied it in their lives. 
On the other hand, 6.8% did not know and 24.0% did 

not think of it. Therefore more than 45 % had no 

knowledge and/or did not study   biodiversity. This 

awareness is clearly reflected by their active role or 

inactive role in campaigns to help save the 

environment. Slightly over 72%   never participated 

in any campaign to help save the environment ,  

7.3%  participated occasionally ,  8.9%  participated 

once, and 11.5% were not sure. 

With regard to environmental issues, such as 

the importance of biodiversity and the need to protect 

the environment from further degradation, most of 

the respondents showed an enthusiastic response. 

The great majority of 98.4% gave a positive response 

agreeing on the importance of biodiversity.  The 

remaining 1.6% gave a ―no need‖ response.  
Concerning the need to introduce biodiversity 

into the education system, a majority of 89.1% agree 

on introducing it as a compulsory course a minority 

of 10.9% disagree.  

 

Table 1. Respondents‘ attitude towards biodiversity 

Statements Number Percentage 

The importance of biodiversity   

Extremely important 127 66.1 

Important 62 32.3 

Not important - - 

Not needed 3 1.6 

Should biodiversity be introduced into the Yemeni education system as a 

compulsory subject? 

  

Strongly agree 62 32.3 

Agree 109 56.8 
Disagree 20 10.4 

Strongly disagree 1 0.5 

It is an urgent need to protect the environment from further degradation   

Strongly agree 112 58.3 

Agree 75 39.1 

Disagree 4 2.1 

Strongly disagree 1 0.5 

Have you ever participated in any campaign to help save the environment?   

Once 17 8.9 

Several times 14 7.3 

Never 139 72.4 

Not sure 22 11.5 

Do you discuss environmental issues with your friends?   

Yes, all the time 12 6.3 

Yes, sometimes 105 54.7 

Never 31 16.1 

Yes, if it is relevant to the examination 44 22.9 

Have you ever chosen a course of study relating to the environment?   

Yes 100 52.1 

No 33 17.2 

I don‘t know 13 6.8 

I think so 46 24.0 

Do you think that preserving biodiversity is a moral issue?   

Strongly agree 80 41.7 

Agree 90 46.9 

Disagree 15 7.8 

Strongly disagree 7 3.6 

 

2-Socio-Economic Variables, Environmental 

Knowledge and Environmental Awareness 

Results on association between the socio-

economic profiles of the respondents and the 

environmental knowledge and environmental 

awareness using χ2
0.05 statistics are presented  in 

Table 2. Data suggest that gender, age, entry 

qualification, level of study and course of study are 
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significantly related to environmental knowledge. 

Parents‘ occupation and college location are not 

significantly related to environmental knowledge. 

Association between the socio-economic 

profiles of the respondents and the environmental 

awareness statistics are summarized in Table 3. 

Gender, age, entry qualification, level of study and 

parents‘ occupation are significantly related to 

environmental knowledge, whereas the course of 

study and college address are not significantly related 

to environmental awareness. 

Table 4 shows the Pearson correlation test 

between the socio-economic variables, 

environmental knowledge and environmental 

awareness. All of the socio-economic variables 

except parents‘ occupation and college address are 

relevant to the level of environmental knowledge. 

Meanwhile, in the case of environmental awareness, 

the correlation test shows that only the level of study 

is relevant to the degree of environmental awareness.  

 
Table 2. Cross tabulation between socio-economic variables and Environmental Knowledge 

Variable Chi Square (χ2
0.05) df Significance Decision 

Age 28.916 6 0.03 Reject Ho 
Gender 19.84 12 0.04 Reject Ho 

Entry qualification 52.82 12 0.00 Reject Ho 

Level of study 13.071 6 0.04 Reject Ho 

Course of study 44.080 6 0.00 Reject Ho 

Parents‘ occupation 25.446 18 0.113 Accept Ho 

College address 27.36 36 0.847 Accept Ho 

 

Table 3. Cross tabulation between socio-economic variables and Environmental Awareness 

Variable Chi Square (χ20.05) df Significance Decision 

Age 48.55 6 0.000 Reject Ho 

Gender 16.721 12 0.010 Reject Ho 

Entry qualification 20.84 12 0.053 Reject Ho 

Level of study 95.55 6 0.000 Reject Ho 

Course of study 9.53 6 0.146 Accept Ho 

Parents‘ occupation 29.46 18 0.043 Reject Ho 

College address 39.326 36 0.323 Accept Ho 

 

Table 4. Pearson correlation test between socio-economic variables, Environmental Knowledge and 
Environmental Awareness 

Variables 
Pearson Correlation 

Environmental Knowledge Environmental Awareness 

Gender 0.223** 0.011 

Age -0.224** 0.115 

Entry qualification -0.274** -0.007 

Level of study 0.217** 0.285* 

Course of study 0.382** 0.081 

Parents‘ occupation -0.077 0.030 

College address 0.011 0.024 

Note:  ** Correlation is significant at the 0.01 level. 

          *Correlation is significant at the 0.05 level. 

 

The correlation results indicate important 

findings regarding the relationship between the 

environmental awareness, and the environmental 

knowledge vice via respondents‘ level of the study, 

age, gender, entry qualification, and parent`s 

occupation, course of study, and college address. For 

instance, it can be noted that environmental 

knowledge has strong and positive correlations with 

gender level of study, and course of study. On the 

other hand,  the correlations between environmental 

knowledge visa via  age, entry qualification, and 

parent‘s occupation  are  highly significantly 

negative.  

The environmental awareness showed highly  

positive  correlation with level of study ; but there 

was a weak and negative correlation between 

environmental awareness visa via entry qualification 

of respondents. The findings regarding  correlation 

between the level of study visa via environmental 

knowledge and awareness provide an important 

aspect of this study. Regardless of the rest of the 

socio-economic variables, the  level of study of the 

respondent could provide basis and entry point for 

enhancing the level of environmental knowledge and 

awareness concurrently implied by the 
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aforementioned findings regarding its correlation 

with both of them.  

 

3-Assessment of the Score Level of Biodiversity 

Knowledge and Environmental Awareness 

 

3.1- Environmental Knowledge (EK) Score 

Questionnaires used in determining the EK 

score require respondents to recall information as 

well as to apply knowledge relating to environmental 

issues of pollution. The objective of the EK score is 

to try and determine the students‘ level of 

environmental knowledge in order to ascertain the 

significance of assessment of the level of biodiversity 

awareness. Results are given in Table 5. 

 

Table 5. Level score of Environmental Knowledge 

 Correct answer Frequency Percent Valid Percent Cumulative Percent 

Valid 0.00 13 6.8 6.8 6.8 

  1.00 24 12.5 12.6 19.5 

  2.00 41 21.4 21.6 41.1 

  3.00 50 26.0 26.3 67.4 

  4.00 47 24.5 24.7 92.1 

  5.00 14 7.3 7.4 99.5 

  6.00 1 0.5 0.5 100.0 

  Total 190 99.0 100.0  

Missing System 2 1.0     

Total   192 100.0     

Note: N=192, Correlation = 0.225**, Significance = 0.002  

 

Overall, the EK score of the majority of the 

respondents (32.1%) is categorized as average, with 

4 to 5 correct items in the EK questionnaire. The 

―next majority‖ (67.4%) achieved a maximum of 3 

correct items, representing an unsatisfactory level of 

EK. Only 0.5% of the respondents managed to 

achieve a satisfactory level of EK, scoring 6 out of 8 

items right. Paired samples correlations  between the 
respondents‘ EK score and level of their studies 

revealed a highly significant positive correlation  

 

3.2- Environmental Awareness (EA) Score 

Although the items included in the EA score did 

not represent an exhaustive measure of 

environmental awareness, they served as an indicator 

that requires respondents to reflect on their 

attentiveness on issues pertaining to the environment. 

In order to determine the significance of introducing 

environmental education, the students' level of EA 

needs to be ascertained also, because once the 

necessary level of awareness is achieved, more focus 

could be put into determining the suitable content 

and delivery method for the environmental education 

subject. Furthermore, once awareness is created, 
students will be more critical and responsive to what 

they are taught rather than just plainly accepting the 

lessons delivered to them  (Noraini, 2002). 

The results of the EA score (Table 6) show that 

55.7 % of the respondents had an acceptable level of 

environmental awareness and 30.7% were fully 

aware of the environmental issues whereas  3.6% had 

an insufficient level of environmental awareness. 

 

Table 6.  Level score of Environmental Awareness 

Correct answer Frequency Percent Valid Percent Cumulative Percent 

Valid 0.00 2 1.0 1.0 1.0 

  2.00 3 1.6 1.6 2.6 

  3.00 9 4.7 4.7 7.3 

  4.00 46 24.0 24.0 31.3 

  5.00 73 38.0 38.0 69.3 

  6.00 53 27.6 27.6 96.9 

  7.00 6 3.1 3.1 100.0 

  Total 192 100.0 100.0   

 

Several interesting findings on the distribution 

of knowledge as related to environmental issues 

across different variables were included in the study. 

There was no significant relationship between the 

students' environmental score and parents‘ 

occupation or college address. Their entry 

qualification, course of studies, level of study, gender 

and age showed positive impact on their 

environmental score. 

Further analysis of the data show significant 

negative relationship between the respondents‘ EK 

score and their level of studies. Such results are  

different from that findings  by Noraini (2002), 

which showed a steady increase in the level of 

knowledge on environmental issues as the university 

course and  level of study progressed. Such results in 

the current study may reflect a decrease in 

environmental contents in the course syllabus, or a 
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decrease in the respondents' ability to understand and 

relate to the environmental issues in the course 

syllabus, since the course is not compulsory in the 

study. 

Some previous studies (Noraini, 2002)  

indicated some in environmental courses are 

introduced in the higher education but in the third or 

fourth level of study. In others, a series of options 

and main subjects exist where students may have to 

take compulsory units. Such schemes, however, may 

give an intending teacher inadequate coverage of all 

requisites necessary foe effective teaching. However, 
if environmental studies were to be introduced into 

the tertiary level as a compulsory subject (probably 

in the foundation semesters), the problem of lack of 

requisites may well be taken care of. 

Findings of the current study concerning the 

relationship between the socio-economic variables 

and the environment awareness show a contrary 

expectation. Only the level of study indicates a 

significant relationship, while other variables show 

no significance. A possible explanation would be that 

there is little coverage of environmental issues during 

the students' secondary level of education, leading to 

the low scores. 

It was expected that students from Architecture, 

Quantity Surveying and Business deciplines would 

be able to achieve a satisfactory level of EA scores. 

This hypothesis is based on the nature and content of 

the courses, which either have significant impacts on 

the environment current architectural practices, for 

example, focus on achieving sustainable building 

designs that require less energy with construction 

processes that have least impact on environment, or 

vice versa. Future trend for successful businesses is 
the sustainable trend, which requires businesses to 

operate in an environmentally friendly manner.  

A possible explanation to such contradicting 

finding could be the students' lack of attentiveness 

towards environmental issues. Even though issues on 

the environment are covered in the courses, students 

have difficulty in understanding and appreciating 

them due to lack of basic scientific knowledge 

Previous studies (Noraini, 2002) concluded  that 

students who are exposed to more formal science 

education may have more intellectual resources to 

call upon when making decisions on complex 

environmental issues  

 

3.4-Delivery Guidelines for Environmental 

Education 

The objective of the items in this part of the 

questionnaire is to provide student feedback on the 

preferred teaching and assessment methodology to be 

used in the environmental education subject. Data 

(Table 7) reveal that all methods offered for 

assessment of the delivery of Environmental 

Education (EE) exhibited almost the same percentage 

, and that 27.6% of the students preferred the method 

of research based on environmental issues. This is 

followed by examination (25.0%), then by tutorial 

and exercise classes (24.0%). The preferred 

assessments method came next (23.4%).  

Lectures, assignments and site visits were the 

most preferred (51.6%) methods of delivery for the 

subject of EE; and 23.4°/o of the respondents 

preferred delivery via lectures and assignments, 

while 14.1% preferred lectures and tutorials. The 

remaining 10.9% preferred lectures and 

examinations. With regard to the question on the 
ideal duration of a lecture on biodiversity issues, 44.3 

% preferred 1 hour and 30 minutes and 29.7%  

preferred  1 hour while 20.8% preferred 2 hours and 

5.2%  preferred preferred 3 hours.  

The majority of 69.8% liked to participate in  

environment workshops, and 30.2% looked forward 

to doing so. The remaining 30.2 % are either not sure 

of or have no interest 

Regarding the question of whether the topic of 

biodiversity should be integrated with other subjects 

or taught on its own, the majority of 56.8%  thought 

that it should be integrated with other subjects, while 

28.5% considered it to be taught on its own. The 

remaining 17.8% were either not sure or did not 

know. The study also reveals that a high portion 

(34.4%) preferred environmental field work activities  

to other activities such as nature trips to forest 

reserves (31.3%), laboratory experiments (17.2%) or 

research on biodiversity in the multimedia (17.2%). 

Concerning the topics to be included in the 

syllabus ,the issue of land development and its 

impact on biodiversity ranked first (37.5%), followed 

by current issues relating to loss of biodiversity 
(24.5%), management of biodiversity (19.3%) then 

the impact of open burning on biodiversity (18.8%). 

The findings concerning the preferred method 

of delivery for the environmental education subject 

reveal that 51.6%  preferred the modern method, 

which combines traditional lectures with assignments 

and site visits. A possible explanation to this is that 

direct observation makes the subject of biodiversity 

more tangible and interesting for students than if they 

exclusively dealt with it in the classroom. 

Consequently, such combined method is likely to 

lead to better results. Furthermore, the finding 

reveals that very few (10.9%) selected examinations 

as their preferred method of assessment for the 

subject of environmental education. More than half 

opted for site visits as the ideal method of assessing 

the subject. This indicates that the students prefer as 

little 'examination stress' as possible regarding the 

compulsory subjects that do not contribute to their 

final results. A majority of 69.8 % expressed their 

keenness to participate in environmental workshops. 

This indicates an awareness among the students for 

environmental issues. 
 

 



An assessment of the level of awareness of                                    .……   - 367- 

 

Annals of Agric. Sci., Moshtohor, Vol. 51 (4) 2013. 

Table 7. Delivery guidelines for Environmental Education 

Statements Number Percentage 

Which assessment method would you like best?   

Examination 48 25.0 

In class tutorials or exercises 46 24.0 
Assignment 45 23.4 

Research 53 27.6 

If biodiversity were a compulsory subject, how would you prefer it to be 

delivered?  
  

Lectures & tutorials 27 14.1 

Lectures & assignments 45 23.4 

Lectures & exams 21 10.9 

Lectures, assignements & site visites 99 51.6 

What do you think is the best duration for a lecture on biodiversity 

issues? 
  

1 hour 30 minutes 85 44.3 

2 hours 40 20.8 

1 hour 57 29.7 

3 hours 10 5.2 

Given the opportunity, would you like to participate in a bio workshop?   

Very much 58 30.2 

Yes 76 39.6 

No 31 16.1 
Not sure 27 14.1 

Should biodiversity be integrated with other subjects or taught on its 

own? 
  

Integrated with other subjects 109 56.8 

Taught on its own 49 25.5 

Not sure 17 8.9 

Don‘t know 17 8.9 

Rate the following according to the things you like to do most   

Nature trips to forest reserves 60 31.3 

Laboratory experiments 33 17.2 

Research on biodiversity issues in the multimedia 33 17.2 

Environmental field work, e.g. collecting water samples 66 34.4 

Rate the following according to importance (from most to least 

important) 
  

Biodiversity management 37 19.3 

Current issues on loss of biodiversity 47 24.5 
Land development & its impact on biodiversity 72 37.5 

Impact of open burning on biodiversity 36 18.8 

 

Conclusions: 

Based on the findings of the survey conducted 

in the current study, it could be concluded that there 

is a need to include environmental education into 

tertiary level education. This is based on the 

enthusiastic response of the respondents within the 

framework of the attitude analysis. The majority of   

more than 85% gave at least three acceptable answers 

out of seven items designed to assess their level of 

environmental awareness.  All of the socio-economic 
variables included in the correlation analysis could 

be used as   indicators to raise the level of 

environmental knowledge, which the Yemeni 

Government should be concerned about in order to 

increase the environmental awareness among people. 

One of the most important steps that could be 

taken, to address the lack of environmental 

knowledge, is to create environmental awareness 

among   students at the respective levels of study and 

also in the course of the study. 

Regarding the relationship between level of 

study visa via environmental awareness and 

knowledge, it is recommended that a curriculum on 

environmental and biodiversity, targeting university 

students, is required. 

The majority of the students are already aware 

of the environmental issues surrounding them, but 
are not exactly sure what these issues are and how 

they can contribute towards resolving them. 

For future research, the study highly 

recommends perusing further research to explore 

relationship between environmental knowledge and 

awareness, and attitudes in order to determine the 

most critical factors translating such knowledge into 
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attitudes. This would further help provide insights for 

designing curricula that boost the level of 

environmental awareness, and influence favourable 

attitudes towards the environment in general and 

biodiversity in particular.   
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