
Ⅰ. Introduction

There is increasing attention being given to climate 

change in the context of urbanization, particularly in developing 

countries, where cities are growing fast, exceeding people’s 

capacity to control their surroundings, thus increasing their 

exposure to hazards caused by climate change. The impact-level 

of hazards is highly dependent on the level of preparedness 

of local and national bodies, and the capacity of communities 

and individuals to manage on-going and upcoming climate 

risks. Inadequate knowledge of current threats and future 

risks, lack of practical experiences for planning urbanization, 
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  ABSTRACT 

The importance of education in formulating and complementing climate change response has been widely recognized by 

international and national frameworks, agendas, strategies and action plans. Climate change education has the potential to 

meet the needs of communities to access updated information and knowledge on climate change, supporting policy development 

and the enhancing effectiveness of climate change response. This study develops an innovative model of Integrated Urban 

Climate Education (IUCE) as one suitable method for teaching and learning climate change and urbanization. This paper 

presents approaches, methodology and key lessons learned from the case study of IUCE in Cam Le District of Da Nang 

City. Findings from the study identify a number of important characteristics about the development and implementation of 

IUCE in a way that effectively contributes to urban resilience building. These characteristics include (1) multidimensional 

approaches, (2) teacher - centered base, (3) school-family-community connection, and (4) symbiosis principle. 
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and weak cooperation among different stakeholders will 

contribute to continuing disaster-level impacts. It is important 

to raise people’s awareness of hazards, to enhance their access 

to information on climate change and urban planning, and 

build their capacity to be resilient to future risks.

The pivotal role of education in building capacity for 

human is widely recognized by international frameworks 

and agreements. The United Nations Framework Convention 

on Climate Change (UNFCCC, Article 6) recognizes that 

education must play a key role in a holistic response to 

climate change at local, national and global levels (UNFCCC, 

1992). It encourages nations to focus on education and 

training, public awareness raising, and engage and update 

communities to information on climate change. The priority 

for action 3 in Hyogo Framework for Action (HFA) focuses 

on the role of “Knowledge and Education” and highlighted that 

education and awareness raising as important component for 

disaster risk reduction (UNISDR, 2005). The Paris Agreement, 

Article 12, urges the development of measures to enhance 

climate change education, training, public awareness, public 

participation and public access to information on climate 

change (UNFCCC, 2015). These international frameworks 

and agreements have advocated significant campaigns and 

initiatives on climate change and disaster risk reduction 

education. 

In Vietnam, there remain large gaps between current 

understanding of climate change and urbanization and the 

needs of communities to be able to actively respond to 

future risks. However, the more technocratic and traditional 

top-down disaster risk management approach is still commonly 

practiced in the country. Despite the fact that engineering 

interventions may fail to address disasters due to uncertainty 

of future climate and urbanization. The need for training 

on climate change and urbanization warrants the development 

of urban climate education, which mainly focuses on 

facilitation of relevant skills and enhancement of learners’ 

capacity to respond to climate change and urbanization. 

One of the most popular ways to carry out urban climate 

education is integrating contents of climate change and 

urbanization into education program. In practice, integration 

of contents on climate change and urbanization into education 

program remains a challenge as methods for the integration 

are still subject to research and testing.

This study focuses on the development of an innovative 

Integrated Urban Climate Education (IUCE) as one suitable 

method for the integrated teaching and learning of climate 

change and urbanization. The establishment and application 

of the IUCE was carried out through the Building Resilience 

Through Integrated Urban Climate Education study in 

Cam Le District, Da Nang City. This paper presents an 

overview of the approaches applied, key methodologies, 

and the lessons learnt from the study. The study took a 

multidimensional approach including traditional top-down 

approach and bottom-up approach, where local climate 

change issues and the needs of local teachers and students 

role as entry point for IUCE development. The stepwise 

of the study was guided through application of the Urban 

Climate Resilience Framework (UCRF) and the Share- 

Learning-Dialogue (SLD) conceptual frameworks (Tyler 

& Moench, 2012). Results from the study illustrated the 

increased resilience of the residents of Da Nang City 

thanks to the successful integration of climate change and 

urbanisation content into the school curriculum.

Ⅱ. Educational approaches to 
building urban resilience 

The concept of resilience was originally introduced in 

the studies of children and trauma in the family since 

1940s. Resilience was defined as the set of attributes that 

provides people with the strength and fortitude to confront 

the overwhelming obstacles. Due to its power meaning, 

‘resilience’ term was increasingly used in innumerable fields 

such as engineering (Bosher & Dainty, 2011; Meerow et 

al., 2016), economy (Rose, 2004), socio-ecology (Adger, 

1997, 2000; Boonstra & Hanh, 2014), psychology (Bonanno 

et al., 2011), community development (Chang & Shinozuka, 

2004; Mayunga, 2007; Sempier et al., 2010; Twigg, 2007) 

and recently in disaster risk management (Cutter et al., 

2010), climate change and urban (Asian Development Bank, 
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2013; Godschalk, 2003; Leichenko, 2011; Meerow et al., 

2016; Moench et al., 2011; Moench, 2014; Pierce et al., 

2011; Prasad & Ranghieri, 2008; Reed et al., 2013; Reed 

et al., 2014; Tyler & Moench, 2012; Zimmerman & Faris, 

2011). A common definition of ‘resilience’ the capacity 

of a system to absorb disturbance and reorganize while 

undergoing change so as to still retain essentially the same 

function, structure and feedbacks, and therefore identity 

(Walker et al., 2004). 

Resilient system was then targeted as an ideal system, 

and numerous researches seek to develop approaches and 

methodologies for building resilience. Walker et al. (2002) 

affirmed that resilience building is a strategic approach, 

which has many advantages over conventional system 

management for complex social – ecological systems that 

are dynamic and facing high uncertainty (Walker et al., 

2002). Major of resilience building frameworks emphasize 

on human capacity to learn, to change, and to transform 

to response to climate change. An resilient cities initiative, 

developed by Godschalk (2003), emphasized the important 

roles of urban systems research, education and training, 

and increased collaboration among professional groups in 

city resilience building. Learning to live with change and 

uncertainty is one among four clusters of factors relevant 

to building resilience, increasing the range of knowledge 

for learning and problem-solving (Berkes, 2007). Longstaff 

et al.(2010) emphasized on innovative learning as a form 

of dynamic learning that places emphasis on the capacity 

to identify and “create new responses or arrangements” 

(Longstaff et al., 2010). Diduck (2010) developed the concept 

of multi-level learning to describe the ability to be capable 

learning at and across multiple levels of social organization 

(Diduck, 2010). In the specific approach to building resilient 

community, the International Federation of Red Cross and 

Red Crescent Societies (IFRC) focus on a resilient individual 

with people-centered base approach aiming to equip people 

with adequate knowledge, skills, competencies and mind-set 

to adapt to new situations and improve their life to the 

level of self-empowered (IFRC, 2013).

Recently, there has been a shift to the actively resilience 

building approach from the traditional ‘predict and prevent’ 

approach due to its limited ability to deal with the myriad 

of possible scenarios (Tyler & Moench, 2012). The Climate 

Resilience Framework (CRF) was first developed by Tyler 

& Moench (2012) base on the review of concepts and 

theories in a range of diverse fields. It seeks to define the 

key elements of resilient urban system comprising systems 

(urban infrastructure/ecosystems), agents, and institutions 

(Fig. 1). Systems in the urban setting include physical 

infrastructure and ecosystems, which are characterized by 

flexibility and diversity, redundancy and modularity, and 

safe failure (Tyler & Moench, 2012). The description of 

these characteristics aims to direct thinking of complex 

urban systems in a comprehensive way, as “live systems” 

which aggregate together, interdepend on each other, and 

managed through deliberate human intervention. Agents 

represent individuals, organizations, and communities. 

Through their critical competence of the capacity to learn, 

resourcefulness, and responsiveness contribute to grow 

resilient system. The capacity to learn is the ability of agents 

to learn from past failure, to change and to transform in 

performance so that knowledge on climate change response 

will be built and retained over time. Institutions refer to 

formal and informal social rules that define the linkage 

between agents and systems to minimize current and 

future risks and to promote effective responses under stresses.

In this CRF model, education serves as the basic ground 

for learning and sharing the knowledge on climate change 

adaption among multiple stakeholders toward building 

capacity for urban resilience. Specifically, formal education 

plays an avant-garde role in fostering the knowledge on 

urban and climate change, from primary to secondary 

level. School-based education has been highlighted as 

important strategies to teach people the importance of 

environmental approaches to planning, and encourage 

sustainable transportation within the context of cities 

(UNESCO, 2015). In order to facilitate the learning and 

sharing the knowledge on climate change adaption among 

multiple stakeholders, the studies also applied the Shared- 

Learning-Dialogue (SLD) approach. This approach was 

first developed and piloted by the Institute for Social and 

Environmental Transformation (ISET) along with local 



4 Tong Thi My Thi⋅Tran Van Giai Phong⋅이달희⋅박태윤⋅한신



통합 도시 기후 교육을 통한 복원력 구축 5

and regional partners, with aims to involve stakeholders 

in preparing and implementing the climate change resilience 

strategy and action plan (Bach 2011). The concept of 

shared learning is straightforward by fostering knowledge 

exchange, dialogue, and deliberation, which in turn provide 

a platform for stakeholders to build new formal and 

informal networks across scales and sectors and build 

capacities of stakeholders for analysis and self-representation. 

As a result of applying SLD, the quality and effectiveness 

of decision-making will be improved and people can 

spark innovative responses to bewildering problem, especially 

issues that related to climate change and urbanization 

(Reed et al. 2013). 

Ⅲ. Case study in Da Nang City, 
Central Vietnam

Da Nang is one of the centers of economy, culture, 

science and technology not only of the central areas but 

of the whole country. However, the future of the city is 

under threat due to the impacts of climate change and 

rapid urbanization (Yoshizumi 2007; ACCCRN 2011). 

The city Action plan to respond to climate change and 

sea level rise to 2020 stated that climate change and its 

impacts to the city are apparent and urgent. Cam Le is a 

new district of Da Nang city and consists of six wards 

namely Khue Trung, Hoa Tho Dong, Hoa Tho Tay, Hoa 

An, Hoa Phat and Hoa Xuan wards. It has a total area of 

3,375 hectares and a population of nearly 90,000. The 

average density is 987 people per square kilometre. The 

average per capita income was 13.2 million VND per 

year in 2005, which increased to 25.3 million VND per 

year in 2010. Cam Le district has nine primary schools, 

seven secondary schools and two high schools. Among 

these, 10 schools (seven primary and three secondary schools) 

are now qualified as national standard schools. The total 

number of students and teachers in the 16 primary and 

secondary schools is 12,839 and 753 respectively, which 

accounts for 18.5% of students and 10.7% teachers in Da 

Nang city (as of 2012).

Cam Le district is situated in a riverine plain area in 

which there is evidence of climate change impacts. There 

are increasingly frequent and erratic floods and storms, 

rising average temperatures, and significant decrease in 

dry season rainfall. These issues result in water shortages, 

droughts and floods. Floods are frequent, and storms are 

occurring in higher frequency, earlier and in off-season 

periods. There is an increasing number of extreme hot air 

masses, heat waves, cold waves and ever more serious 

environment pollution. The rapid development of urban 

infrastructure, housing, commercial facilities, industrial zones 

and tourist areas has influenced the stability of riverbanks, 

leading to bank erosion in some areas of the district. 

To respond to the rising climate change issues, Da 

Nang People’s Committee (DNPC), particularly in Cam 

Le district, have been very active in implementing multi- 

sectorial, multi-disciplinary reduction and adaptation measures, 

with much focus on education and raising awareness for 

local people. Integrating climate change adaption into 

school curriculum, from primary to secondary level, is 

considered one of the most effective measures to nuture 

a culture of building resilience. So far in Da Nang there 

have been very few adequate and systematic efforts for 

climate change integration into teaching and learning 

curriculum. The application of integrated teaching about 

climate change is restricted in small scale and single 

standing studies. For this reason, these climate change 

education efforts were not very successful in providing 

students with sufficient and insightful knowledge or in 

building their skills to take action in response to climate 

change. Former practice of climate change integration was 

only in forms of small-scale pilot studies. Many climate 

change education materials were compiled in these 

studies, and were incorporated in the curriculum of some 

subjects at different education levels. However, the integration 

of climate change contents, especially the integration into 

formal curriculum still limited, and lacked of detailed 

evaluation, which failed to present any concrete suggestions 

in terms of contents or time requirement for each subject. 
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Ⅳ. Methodologies

This section describes the methods has been used 

during the implementation of the IUCE in Da Nang City, 

which includes: (1) pre-KAP assessment to understand the 

current understanding about climate change and urban 

issues among stakeholders, (2) the process of develop 

IUCE material which employed SLD as a thread linking 

different stakeholders through steps in development of 

materials; (3) Pilot and replicating IUCE; and (4) Feedback 

loops using SLD.

1. Pre - KAP assessment

The first step is to carry out Knowledge-Attitude-Practice 

(KAP) assessments in all schools in the Cam Le District. 

These assess the knowledge and skills of teachers and 

students about climate change and evaluate existing education 

activities (e.g. environmental and disaster risk reduction 

education). This assessment can then be used to identify 

what needs to be integrated into the UCRE. 

There were three types of questionnaires that targeted 

different stakeholder groups of educational staff and managers, 

teachers, and students. Department of Education and Training 

(DOET) led the development of the questionnaires with 

the involvement of members of the educational staff from 

all levels, academia from Da Nang University of Technology 

(DUT) and Da Nang University of Education (DUE), NGOs 

(SEEDS Asia), and international organizations through 

SLD workshops. 

There were in total 1,103 questionnaires distributed 

including 68 questionnaires to leaders of DOET at the 

city and district levels, and Principals and Vice Principals 

of Primary, Secondary and High schools in Cam Le 

District; 284 questionnaires for teachers (accounting for 

40% of the total number of teachers in Cam Le District); 

and 701 questionnaires for students of Primary, Secondary 

and High schools in Cam Le District. The distribution of 

the questionnaire followed a “top down” approach; they 

were sent from DOET to schools and to teachers, for the 

purposes of saving time and ensuring accuracy. DOET in 

cooperation with experts carried out interviews for educational 

managers, teachers, students, communities, and relevant 

organizations in order to verify the survey results and add 

local information. After complete analysis, DOET sent the 

results to relevant organizations (e.g. district DOETs, DUT, 

DUE, Department of Foreign Affairs) for contributions on 

the development of content and an action plan to implement 

the IUCE in the schools.

2. Process to develop IUCE materials

There are two important documents developed under 

this process includes the IUCE Guidelines and the IUCE 

Handbook. The IUCE Guidelines provide direction on 

how to find the appropriate addresses (at subjects and 

lesson levels) and how to select and integrate the “urban” 

and “climate change” contents into selected addresses. 

The IUCE Handbook includes examples of lesson plans 

to carry out the IUCE for different subjects.

In order to develop contents for the IUCE, three compiling 

teams were established with participation of teachers, education 

administrators and experts. The compiling teams’ members 

were selected based on the relevance of their work to the 

climate change content, their interest in participating and 

their experiences in the field of climate change education 

in Cam Le District and Da Nang City. The teams included 

30 members being teachers and staff from educational 

agencies, academic institutions, and schools. Specifically, 

there are: three lecturers of DUE, two staff of city DOET, 

three staff of Cam Le DOET, and 14 teachers and staff from 

primary, secondary and high schools in Cam Le District. 

After the compiling teams were selected, training was 

carried out for the team members on the following contents:

∙overview of climate change, climate change responses 

and urbanization;

∙methods to develop contents and select appropriate 

teaching techniques for IUCE; and

∙skills to integrate the developed contents into existing 

subjects and extracurricular activities

∙Trainers of the trainers were invited from national 
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and local agencies including representatives from 

Ministry of Education and Training (MOET),Hue 

University of Education, Da Nang DOET and DUE.

During the development of the IUCE materials, a 

participatory and interactive approach was used through 

many SLDs. The aim was to provide a channel for the 

compiling teams to discuss, share, adjust and complete 

the contents in a timely manner. 

In addition, there were four small SLDs held. The first 

was to assign tasks to the research teams by subjects, to 

define the contents and structure of the material relevant 

to each subject in each grade, and to agree on the 

integrated addresses for every subject. The second SLD 

was to assess and evaluate the research teams’ activities 

to timely draw lessons learnt, edit and compile the integrated 

materials. The third was to evaluate the results of the 

process on developing materials, to contribute ideas to the 

materials, and to finalize the materials of each subject. 

The fourth SLD was to organize a media workshop to 

develop and prepare education tools, facilities for carrying 

out IUCE in the extracurricular activities.

3. IUCE pilot

After the IUCE materials were developed, it was piloted 

in three selected schools before being applied in all schools 

in Cam Le District. In order to select the three schools 

for the pilot, the following criteria were considered:

∙easy physical access;

∙adequate infrastructure and facilities;

∙school leaders are enthusiastic and responsible;

∙qualified and experienced teachers; and

∙the school is not currently participating in another study.

Based on the suggestions from leaders of Cam Le 

DOET and the Principals of primary, secondary and high 

schools, three schools were selected: Ngo Quyen Primary 

School, Nguyen Van Linh Secondary School, and Hoa 

Vang High School. There were 30 teachers involved in 

the pilot as the core team. Selection of teachers was based 

on education levels and past experiences with environment 

education programs conducted in Da Nang cities. 

Training for the core team was carried out to strengthen 

capacity to implement the IUCE in the curricular and 

extracurricular activities in the three pilot schools. Contents 

of the training focused on instructions of different ways 

to utilize the integrated materials and to enhance teaching 

skills for teachers. In addition, the training course also 

provided the core team basic understanding of climate 

change and its phenomena; the situation of climate change 

in the world, in Viet Nam and Da Nang City; the development 

of policies and strategies of global and national climate change 

adaptation, and of the education sector in Da Nang City.

The pilot of the IUCE in NgoQuyen Primary School, 

Nguyen Van Linh Secondary School, and Hoa Vang High 

School was carried out in four months. The integrated 

lessons, teaching hours, subjects,and extracurricular activities 

are described in the Table 1.

Ngo Quyen 
Primary School

Nguyen Van Linh Secondary School Hoa Vang High School

Lessons 28 83 23

Teaching hours 60 83 54

Subjects
3 (Science grade 4, 

Geography grade 4 and 
Nature and Society grade 3)

3 Biology (33 lessons/ 33 teaching hours), Civic 
Education (17 lessons/ 17 teaching hours); 
Geography (33 lessons/ 33 teaching hours).

3 Civic Education grade 10 
and 11, Geography grade 

12, Biology grade 12)

Extracurricular activities 4 10 6

Number of students participated 385 2000 768

Number of teachers participated 10 8 9

Table 1. The total of integrated lessons, teaching hours, subjects, and extracurricular activities
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4. Replication of IUCE to all schools in Cam 
Le District

In order to carry out the IUCE in all schools in Cam 

Le District, all 175 teachers in Cam Le district were 

trained on the way to utilize the materials in teaching the 

IUCE. DOET invited experts to be guest teachers of the 

IUCE material. The course also involved staff and specialists 

from DOET, lecturers from DUE, DUT, and Hue University, 

and members from the research and the core teams. The 

training course was organized into different classes for 

different subjects. There were 5 different classes:

- Class A: for Vice Principals from the Primary, Secondary, 

and High Schools; teachers of Biology grade 12, 

Geography grade 12, Civic Education grade 10 and 11;

- Class B: for teachers in Biology grade 9, Civic Education 

grade 6 and 7, and Geography grade 8 and 9;

- Class C: for teachers in Science grade 4;

- Class D: for teachers in Nature and Society grade 3; and

- Class E: for teachers in History and Geography grade 4.

Together with the direction and supervision of DOET, 

schools developed action plans, selected classes, allocated 

teaching hours, and assigned teachers and staff for the 

Fig. 2. The process of implementation of IUCE in Danang city with emphasis on SLD approach
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implementation of IUCE. Teachers were responsible for 

the development of lesson plans based on the references 

in the integrated materials. For integrated contents, teachers 

of each subject decided themselves the contents appropriate 

to the ability and interest of students. For each subject, 

there were five lessons selected to incorporate IUCE contents.

To improve the efficiency of implementing the integrated 

model, DOET distributed the self-assessment sheet for 

teachers to be able to assess the effectiveness of implementing 

the IUCE activities. Thereby, teachers flexibly adjusted the 

methods and edited the contents to increase the attractiveness, 

draw attention to, and encourage active participation of 

students in classes. The results of the self-assessment process 

were shared and discussed among teachers in the same 

subjects, and between teachers in different subjects. In 

addition, there was a self-assessment tool developed for 

school Principals to evaluate the general effectiveness of 

integrated activities at the school level.

5. Feedback loop

The IUCE material was edited and updated using a 

participatory feedback loop throughout the process of 

pilot and replication. DOET set up a plan and assigned a 

group of 15 teachers to review, edit and add needed 

information to ensure completion of all parts of the materials. 

Participants of the review group, including DOET staff 

and teachers, compiled and tested the integrated materials. 

The group had synthesized and incorporated the feedback 

from the evaluation workshop, comments from teachers, 

suggestions of piloted-schools’ leaders, and the remarks 

of the other organizations involved in the study. 

Ⅴ. Results

1. KAP assessment results

According to survey results, 100% of responders recognized 

that impacts of climate change on education sector in 

Cam Le district are becoming more and more serious. In 

particular, the impacts of climate change in combination 

with the urbanization process have directly affected its 

education sector with both human resource and physical 

asset losses. Natural disasters caused school structures to 

be damaged, trees toppled, materials and books lost, teaching 

equipment and supplies broken, and fences falling down. 

Further, higher temperatures and more pollution increase 

the spreading and transmission rate of dengue fever, 

malaria, eyesore, encephalitis and many other diseases that 

children are the most susceptible to. These problems cause 

disruptions to school schedules and directly affect the 

quality of education. It is clear that impacts of climate change 

and urbanization in Cam Le districts are substantial and 

have long-term implications.

Recognizing the impacts of climate change in the context 

of urbanization, 96% of teachers think that integrative climate 

change and urbanization education is necessary. And 44% 

of teachers had experiences of teaching about climate change 

and urban issues. Climate change related knowledge and 

teaching skills of teachers have been improved during the 

last few years thanks to training programs organized by 

Cam Le district DOET in collaboration with other agencies 

such as the district Department of Health, city DONRE, 

Red Cross, Flood and Storm Prevention Centre and NGOs. 

About 33% of teachers had at least once participated in 

training programs on climate change related issues. However, 

climate change learning opportunities are still limited. It 

remains in low frequency and only happens a few times a 

year. Integration of climate change contents into extracurricular 

activities is mainly organized in small and separated sessions, 

not systematically designed.

Regarding methods of climate change education, the 

survey shows that material provision (82.04%) and training 

(69.37%) are two best methods to provide teachers with 

knowledge and skills for IUCE. When being asked for 

their needs on the contents of climate change and urbanization, 

teachers highlighted the need for some contents such as 

measures to respond to climate change (14%), types of 

natural disasters (13%), climate change related terms (11%), 

natural disaster risk prevention measures (11%), teaching 

material compilation methods (10%). For local community 

related contents, teachers considered there was a need for 
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contents on geographic characteristics of the local area (17%), 

local awareness of climate change (15%), demographic 

characteristics (12%) and local community experience in 

climate change responses (12%). About the integrative 

approach, more than 70% of teachers suggested that the 

contents of climate change and urbanization should be 

incorporated into both curricular and extracurricular activities. 

This also satisfied the need of 80% of surveyed students, 

who support the integration of climate change and urban 

contents into both curricular and extracurricular activities. 

On the matter of which subject were suitable for integrated 

contents on climate change and urbanization, both teachers 

and students’ opinions emphasized on the appropriateness 

of Nature and Society, Geography and History, and Science 

at the primary level, and Geography, Civic Education, 

and Biology at the secondary and high school levels.

2. IUCE materials

Based on results of capacity assessment, DOET decided 

on three subjects in various grades of each education level 

as carriers for content on climate change and urban (Table 2).

Integration of urban climate resilience contents into 

specific lessons is carried out at three different levels:

∙Full integration: for textbook lessons or programs 

with all contents in common with objectives and 

contents of urban climate resilience education;

∙Partial integration: for textbook lessons or programs 

with part of the contents in common with objectives 

and contents of urban climate resilience education;

∙Relation: for textbook lessons or programs with 

contents that relate to climate change issues

For integrated extracurricular programs, there is a focus 

on collaborative activities to provide students practical 

knowledge and skills for climate change and urbanization 

responses. Schools collaborate with other local social actors 

to organize extracurricular activities for students within or 

outside the school ground. There are different activities 

categorized into four main groups:

(1) Presentation/Competition activities: For example, ring 

the gold bell, drawing competitions, reports on natural 

disasters, making presentations on climate change 

related issues. These activities were organized in 

cooperation with teachers and students from other 

schools, universities and other educational institutions. 

In Cam Le District, each primary or secondary school 

has one ‘brother’ university, which is located in 

the same area and they cooperate with each other 

in many activities year round. The presentation/ 

competition activities helps students to actively 

engage, share, argue and express their opinions on 

each topic or lesson. With report writing or situation 

Primary Education Secondary Education High School Education

Grade 3 and 4 6, 7, 8, 9 10,11, and 12

Subjects
+ Geography and History 
+ Nature and Society 
+ Science

+ Geography 
+ Biology 
+ Civic education 

+ Geography 
+ Biology 
+ Civic education

Contents

Basic and simple concepts, 
definition, terminology of issues 
related to climate change and 
urban development (such as 
climate change, rainfall, and 
temperature)
Impacts of climate change and 
urbanization, mainly by popular 
types of hazards and risk in 
Cam Le District, such as storms, 
floods and heat waves.

Required methods and skills to respond to natural disasters and environment pollution caused 
by climate change, urban planning and urban development in Cam Le district
Basic and technical concepts, definition, terminology of issues related to climate change and 
urban development (more focus on prevalent phenomena or events in the district area such as 
storms, floods, heat waves, droughts, riverbank erosion, etc.)
Impacts of climate change and urbanization (direct and indirect impacts of various hazards to 
different groups of people, especially vulnerable groups like children and old people)
Causes of climate change, with emphasis on human related causes under the rapid urbanization 
and urban development process of Cam Le district.
Measures to constrain the causes of climate change (policy measures and technical measures 
including construction and non-construction).

Table 2. Contents of climate change and urban for each education level
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analysis in individual or group exercises, students’ 

knowledge can be strengthened, together with their 

awareness and sense of responsibility in climate 

change response actions.

(2) Site visits and surveys (e.g. visits to storm resistant 

houses by local builders, surveys to identify high-risk 

locations, evacuation sites and routes): These activities 

help expand students’ practical knowledge and develop 

their skills in observing, recognizing and identifying 

climate change impacts on people’s life, based on 

which they then develop their own responsive measures.

(3) Development of living skills (e.g. practicing first 

aid and emergency skills, organizing evacuation 

drills): Climate change response skills are the ability 

to actively and properly respond to climate induced 

natural disasters and pollution.

(4) Community problem solving skills (e.g. working 

with the community to develop plans to respond 

to floods and storms, making a list of elderly 

people in the area who need help in the case of an 

evacuation). Cam Le district is a low-lying river 

plain area that often suffers from storms, floods 

and hot air masses. Therefore, teachers explored 

actual local situations and used the information to 

ensure their teaching was practical and relevant. 

The integrated materials are considered appropriate to 

the level of teachers and students as well as the conditions 

of the locality and schools. Results from preliminary 

assessment of the study reveal that most teachers found 

the document fit well with the educational program and 

was easy to use. However, there are still some limitations 

that need to be addressed. Integrated contents in some 

subjects do not reflect local conditions or the subject’s 

learning objectives, or has scheduling issues. For example, 

the integrated contents in Biology grade 9 focuses on 

ecology at the same time that the teachers and students 

needed to focus on the last examination of secondary 

level which does not include the IUCE contents. Another 

example is the integrated contents in Geography, which 

included too much content being integrated into the subject 

thus reducing the main contents and changed the subject’s 

key objectives. Though the research teams had regular 

meetings for discussion and sharing the integrated contents 

of IUCE, there are still overlaps of the integrated contents 

in Biology, Geography and Civic Education. 

There are two methods of integrating curriculum; the 

“topic model” and the “infusion model.” Each of them 

has different advantages and limitations. Teachers are familiar 

with the “infusion model” but does leads to overlapping 

contents. The “topic model” is new to teachers and most of 

them found it difficult to apply. However, after implementing 

the IUCE in schools, the “topic model” has been see to 

have more advantages and effectiveness. Teachers can 

select the integrated address and contents appropriate to 

the learning program without creating more burdens. Simultaneously, 

the “topic model” provides systematic knowledge and avoids 

duplication of the integrated contents.

3. IUCE pilot

The pilot of IUCE engaged 30 teachers with a total of 

197 teaching hours and 20 extracurricular activities. Outcomes 

of the pilot were evaluated by educational experts through 

interviews with teachers and students. Results from the 

interviews showed that the application of IUCE had significant 

impacts, which provided students adequate knowledge on 

climate change and changed students’ thinking and behaviors 

about responses to climate change. Most of the students 

interviewed had the correct answers for the questions on 

climate change. They proposed many creative measures 

for climate change mitigation, were aware of the useful 

and/or harmful activities to the surrounding environment, 

and affirmed that they have been trained several times on 

response skills. Some students gave examples of changed 

behaviors of the local community on environmental protection 

and reduction of greenhouse gas (e.g. restricting the use 

of plastic bags, replacing the charcoal stove with mini gas 

stove in small shops).

That the pilot was particularly successful due to some 

advantageous conditions such as adequate infrastructure 

for teaching and learning activities, numbers of qualified 
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teachers, and support from local social organizations such 

as the Youth Union and the Medical Center. During the 

implementation of the pilot, teachers actively adjusted the 

content and lesson plans to fit actual situations. This also 

demonstrates the flexibility and high adaptability of the 

materials. 

Among the three schools that were part of the pilot, 

Hoa Vang High School was recognized as best practice 

with the application of the study-based method to carrying 

out the IUCE activities in class. At this school, the main 

targets were grade 12 students, who experienced the pilot 

and implementation of IUCE in the academic year 2013-2014 

under the study “Building urban climate resilience through 

integrative education” delivered by Da Nang DOET. This 

was implemented with the participation of 65 students of 

grade 6 and grade 12 and support from two Geography 

teachers. According to this study-based method, students 

proposed the content, set up teams, planned for teamwork, 

searched and processed information, discussed, debated 

and took responsibility to complete the assigned topics 

and played in different roles as a science reporter, presenter, 

or actor to present their products. Through these activities, 

students had the chance to practice and enhance self-study 

capacity, actively explore social issues and enhance the 

creativity and capacity to apply knowledge to solve practical 

problems. Before implementing the program’s activities, 

teachers discussed with students the goals of knowledge, 

skills and value of the study. Monitoring and evaluation 

were carried out regularly during the implementation of 

the program through assessment sheets, which played an 

important role in guiding students to follow the right 

direction, to self-evaluate and adjust their own activities 

to achieve the targets. Teachers had to observe, orient and 

evaluate activities of students by various means such as 

using text message, email, direct discussion, and counseling. 

After completion of the study, students presented their 

product to teachers and to other groups. Each group was 

evaluated by other groups using the evaluation sheet on 

presenting study products. Before ending the study, students 

had to complete the personal notes, fill out forms collecting 

feedback and suggestions, and write final reports. These 

set of self-assessment tools are original, and creative, and 

so were considered as best practices among other activities.

4. IUCE replication

The IUCE was implemented in all 17 schools in Cam 

Le District. There were 122 teachers and 6,783 students, 

which accounts for 100% of teachers and 50% of the 

total students in the district. Evaluation of the replication 

process showed that most of the teachers appreciated the 

role of the integrated materials through clear guidance, 

user-friendly structure, practical contents, and the appropriateness 

to the lessons’ contents. Thus, the integrated materials did 

not create more burdens for the education program and 

fitted well with students’ capacity. 

Results from the replication provide many examples of 

successful practices. Hoa Vang and Cam Le High School 

developed detailed plans to diversify programs and contents 

of extracurricular activities, giving teachers many choices 

to fit well with students’ knowledge and interests, as well 

as with school’s physical surroundings. Tran Quy Cap 

Secondary School and District DONRE worked together 

to gather and incorporate local climate change information 

into the integrated content. Teachers of Nguyen Thi Dinh 

Secondary School launched an initiative to use the products 

of extracurricular activities as learning tools for the next 

integrative lessons, and to exchange those products between 

schools to diversify the topics and activities related to 

climate change contents. Ngo Quyen Primary School invited 

members of the DOET to present and report on study 

results, which aimed to consolidate the effectiveness of 

the integrative activities and persuade teachers to become 

more confident in implementing the IUCE.

There are many reasons that implementation of IUCE 

was successfully achieved. First, detailed directions and 

guidance from city DOET came in time to direct and 

guide teachers from the beginning to the end. Second, there 

were a large number of teachers who had adequate knowledge 

and experiences through training, compiling materials and 

the pilot. In addition, it was seen to be important to carry 

out exchange and discussion among teachers in the same 

or different subjects within and between schools.
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Ⅵ. Discussions and conclusion

1. Multi-dimension approaches

The traditional “top down” approach is still very popular 

in the Vietnamese education system, even in new fields 

such as climate change. However, this study explored a 

“bottom up” approach by looking at local climate change 

issues and the needs of local teachers and students. All 

activities were carried out by the teachers, from the development 

of the materials, selecting subjects, defining climate change 

knowledge and skills to the examining the integrated address. 

This teacher-led approach initially faced many difficulties 

due teachers’ lack of experience in doing this kind of work 

and there were differences in teachers’ capacities. However, 

training and encouragement from city and district DOET 

helped the teachers and facilitated motivation. Teachers were 

actively involved in the compilation of the integrated materials 

and began to explore, refresh, and change their teaching 

methods. This contributed greatly to the success of the study. 

The “bottom up” approach was complemented by a 

"top down" approach from DOET in the implementation 

of the pilot and replication. The flexible multi-dimensional, 

combined “bottom up” and “top down” approach, meant 

the implementation of the study was efficient and able to 

quickly overcome challenges, whilst ensuring consistency. 

The involvement of DOET meant that under the administrative 

management of the city, it was ensured that the study 

followed the framework of education and compliance. As 

a result, DOET’s involvement is a prerequisite for the 

inclusion of IUCE into the city action plan to respond to 

climate change and ensures the sustainability of the IUCE.

2. IUCE model

Teacher-centred base 

Teachers play a central role in building the model of 

integration, from selecting subjects, developing IUCE contents, 

to writing materials and lesson plans, to making decisions 

about educational forms and contents of extracurricular. 

This process facilitates the self-learning capacity to develop 

and improve the IUCE methods and tools so that teachers 

and students can effectively apply to enhance their capacity 

and build necessary skills.

School-family-community interrelationship

Schools, families, and communities are all interconnected 

contributors to children’s awareness formation and advancement. 

Results from the study proves that putting unfamiliar 

topics into the school curriculum, like climate change and 

urbanization, will result in information from schools and 

students spreading to families, neighbourhoods and communities. 

Students are the most important factor in education and 

replicating educational effectiveness as they have tremendous 

creative thinking and have great impact on the surrounding 

environment. Furthermore, extracurricular activities promoting 

outreach from school to communities such as mapping 

with local communities to identify climate risk areas and 

inventory of elderly neighbours needing assistance in case 

of evacuation are important to nurture the interrelationship 

between school- family-community and help students to 

understand more about their locality, as well as actual 

conditions of climate change and urbanization impacts, which 

is imperative for their actions to respond in the future.

Fig. 3. Strengthening the interrelationship between 

School-Family-Community through SLD workshop

Symbiosis principles

The integration of contents on urbanization and climate 

change into existing subjects should be conducted under 

the "symbiosis" principle, taking the spirit of win-win 
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relationship for both the integrated contents and the selected 

subjects. Climate change and urbanization contents are introduced 

to relevant lessons help to enrich subject’s content and 

make the lessons more attractive to students. Additionally, 

knowledge from the selected subjects can be utilized to 

explain the contents of climate change and urbanization 

without introducing entirely new concepts into the lessons. 

In general, incorporation of contents relating to climate 

change and urbanization into the curricular using the 

"symbiosis" principle helps students acquire the knowledge 

of new issues simply and effectively through creative utilization 

of existing knowledge. The “urbanization” and “climate change 

resilience” elements are central to the curriculum design. 

The integrative lessons are developed based on practical skills 

and knowledge of teachers and students and the everyday 

lessons from communities. The new elements will replace 

or improve obsolete existing lessons on the climate. 

Integration at all levels of the general education

The integration of IUCE was delivered at the three 

levels of education, primary, secondary and high school. 

The three tiers of education assure the succession of 

knowledge and the formation of systematic understanding. 

It also fits well with the direction of MOET to restructure 

of the education system in 2016. Further, involvement of 

three levels of education helps to expand the number of 

beneficiaries to teachers and students from many different 

schools. The approach also has the ability to adapt with 

future changes of education programs and textbooks.

Teacher training

Training workshops were a key component of the study, 

aiming to build capacity and advance knowledge of teachers 

so that they can become the core team and potentially be 

trainers of training (TOT) for the replication of IUCE to 

other districts and cities in the future. There were three 

training workshops so that training could, and was provided 

to all teachers that taught subjects with the integrated 

content. There are four important lessons learned from the 

study about organizing training for teachers:

- Setting up a training timetable appropriate to teachers’ 

work is important as it allows teachers to focus on 

the training without creating further burden;

- Nurturing self-learning habits of teachers during the 

training is essential for the replication of the studies;

- Varying training topics for teachers in the different 

levels of education to make sure they get the adequate 

knowledge to carry out the IUCE in their own teaching 

level;

- Involvement of specialists from universities of education, 

especially leaders and staff managers, will both ensure 

the quality of training and promote the inclusion of 

climate change credits in the curriculum of universities.

In sum, the IUCE approach has the potential to overcome 

existing challenges of climate change education by providing 

various ways in developing climate change and urbanization 

education contents and teaching methods for teachers and 

students. The leading role and capacity of teachers will 

be empowered through teacher-centred base principle. The 

interaction between school-family-community helps to 

create an enabling environment for teachers and students 

to learn more empirical knowledge and strengthen connection 

with local communities. Finally, the “symbiosis” principle 

comes out on top of current integrated teaching learning 

principles as it incorporates the new contents into existing 

lessons in a flexible way and minimizes the overburdened 

curriculum. As a result, IUCE is expected to build fundamental 

knowledge on urbanization and climate change response, 

increase attention of teachers and students to the local 

problems, which will leads to change in perception and 

behaviour and formation of essential skills in response to 

climate change for communities. In other words, IUCE 

contribute largely to city resilience building through local 

human resources development in the area of urbanization 

and climate resilient building.

3. Shared-learning-dialogue and sustainability

Application of SLDs in integrating the climate change 

response and urbanization content into education program 
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is an innovative, original and effective approach. In this 

study, DOET actively worked with all the relevant organizations 

and agencies. Among stakeholders, the contribution from 

teachers, staff of cities and district DOETs, and experts 

from universities were most important. In addition, there 

was involvement of various stakeholders in every stage of 

the study through various SLDs, from the beginning till 

the end, in order to consult, discuss and collect contributions 

for timely correcting and minimizing the challenges, ensure 

the implementation of the study in an appropriate manner. 

Involvement of various stakeholders through SLDs helps 

to increase practical knowledge and experiences on adaptive 

strategies, thus bring enthusiasm for students regarding 

their concerns on surrounding issues and local responses. 

Through SLDs, collaborative learning environment was 

facilitated, which is expected to build a strong network 

where students understand their responsibilities and may 

take a central role for climate change response in their 

respective communities.

Application of SLD approach as a thread throughout 

the study brought many advantages. There were three main 

SLD workshops, many other smaller SLDs and regular 

meetings between DOET and teachers involved in the study 

activities. This encouraged the participation and contribution 

of various stakeholders including direct involvement of 

teachers, staff of the city and district DOETs, school 

managers, education experts and climate change specialists 

from universities and NGOs. The effectiveness of the 

SLD conference also contributed to strengthen the connections 

between the education management staff, researchers and 

teachers. These relationships build a concrete basis for the 

development of climate change education in the future. In 

addition to strengthening and improving the achievements 

of the study, SLD workshops also create opportunities to 

replicate the results and lessons learnt from the study. It 

creates a platform for members of different research teams 

to facilitate further discussion and exchange on IUCE contents, 

teaching methods, merits and shortfalls of the IUCE materials. 

The study kept sharing its results and achievements in 

every stage of the implementation through the SLD workshop. 

Further, difficulties and limitations were also shared and 

discussed among stakeholders. This creates a foundation 

for the replication at the end of the study. DoET have 

also attended national and international conferences to 

share information about this the IUCE in the Da Nang 

education system. Recently, MOET issued the National 

Action Plan to Respond to Climate Change, which has 

one important component about the integration of climate 

change contents into the general education. Da Nang is 

comparable to other urban areas of Vietnam and, therefore, 

there is an opportunity for Da Nang to become the model 

of the IUCE that other districts or cities can use. 

Sustainability of the integrated material has been stressed 

from the beginning of the study. This has been done 

through the application of different approaches and the 

participation of various stakeholders through SLDs. During 

the development of materials, the study encouraged teachers 

to learn and develop lesson plans on their own. DOET 

also issued detailed guidelines to direct teachers implementing 

IUCE in their schools. Furthermore, extracurricular activities 

were designed with simplicity and to make use of available 

resources, without the requirement of more facilities. After 

the pilot and replication, many schools were able to organize 

IUCE in other subjects and extracurricular activities without 

external financial and technical support. This study found that 

training a large number of qualified teachers and management 

staff was a prerequisite for the replication of the IUCE. 

This would also be required for the dissemination of 

IUCE in other cities and districts in Vietnam.
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국문요약

기후변화 응을 공식화하고 보완하는데 있어서 교

육의 요성은 국제  국가별 체제, 의제, 략  실

행 계획에 의해 리 인식되어왔다. 기후변화 교육은 

기후변화에 한 최신 정보와 지식에 근하고 정책 
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개발을 지원하며 기후 변화 응의 효과를 높이기 

해 지역 사회의 필요를 충족시킬 수 있는 잠재력을 가

지고 있다. 이 연구는 기후변화와 도시화를 교육하교 

학습하기 한 한 방법  하나로 통합 도시 기후 

교육 (IUCE)의 신 인 모델을 개발하 다. 이 연구

에서는 다낭 시 캠르 지역의 IUCE 사례 연구에서 얻

은 근법, 방법론  주요 교훈을 제시한다. 이 연구

의 결과를 통해 도시 복원력 구축에 효과 으로 기여

하는 방식으로 IUCE의 개발  구 에 한 여러 가

지 요한 특성을 확인할 수 있다. 이러한 특성에는 

(1) 다차원 근법, (2) 교사 심의 기반, (3) 학교 가

족 공동체 연결, 그리고 (4) 공생 원리가 포함된다.

주제어: 복원력 구축, 통합 교육, 기후 변화 교육
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