A Case Study of Integrating Non-formal Learning for Developing Teaching

Resources for Sustainability During a Science Teacher Education Course

Introduction

This case study was based
on the course as a part of
ERASMUS+ program, under
the project of Promoting
Education in
Science for Sustainability
(PRESS), participated by 34

student teachers at Science

Relevant

Education Department of
Universitas Negeri Malang,

Indonesia during
September-December 2024
the 2024/2025
Semester. The course entitle
the
Teaching

aft

of
(4.5
ECTS) aims to equip the

Development
Resources

students
skill, pedagogical
model in creating teaching

with  knowledge,
and

resources for sustainability.
The
lectures,

of
field
trips, project work to design

course consists

non-formal
teaching resources,

presentation, as well as

peer and expert review.
The field trip was conducted
by the students to at least
one of the following sites:
Turtle

Bajulmati Sea

Conservation (BSTC), Javan
(JLC),
Wonosari Tea Garden, and
The

in

Langur Center
Museum.

then worked

groups

Loological
students
fo

eight design

teaching resources  for
sustainability based on the

context from the sites they

visited. Each two groups
designed the  teaching
resources based on one

particular site.

2. Student Teachers View

As a future teacher the course has raised my awareness of (global)
sustainability issues and given me knowledge that will help me teach them.

The course has fostered my knowledge of the complex relationships
between human activities and sustainability issues.

Participating in the course has shown me the opportunities that networks
and out-of-school learning environments offer in connection with ESD.

Taking part in the course has changed my own behaviour; for example, | try
to keep my karbon dioxide footprint small in my daily activities.

The course fostered my awareness of the importance of employing scientific
knowledge and thinking in teaching (global) sustainability issues.

Taking part in the course showed me how important scientific media
education is in the context of ESD.

The implementation of project-based learning in the course gives me a
better understanding of the concepts of ESD.

The utilisation of the methods and tools introduced in the course has made
me more aware of the environmental/social/global issues and shown me

RQ 1: What kind of relevant pedagogical models did the student teachers
design for sustainability teaching at school science curriculum after their field
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Methods

RQ 1 was answered based on the content analysis of the
student teachers’ learning artefact.

RQ 2 was according to the result of the small survey analysis

teaching resources in the course?

Result & Discussion

1. The Designed Pedagogical Models
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Learning

goals

ing
goals

1. Analyze the cause of the threatened

Learni

activity/

tudents create diagram to show the CoDtE

process of Javan Langur rehabilitation
/Create a report on the thread faced by
Javan Langur and how to take part in its
conservation

1. Differentiate types of primate

2. |dentify the dietary habit of Javan Langu

. Analyze the thread of the Javan Langur face
. Students are able to describe the
conservation process of Javan Langur
conservation

Tea garden 1

1. Classify the component of ecosystem,

Learning
goals

interaction between the component,
and the factor affecting the interaction
ong the components in Wonosari tea
rden ecosystem by direct observation
)r through the interactive teaching
resources. Create a report/presentation
on how to prevent/ mitigate the impact
of global warming towards the
ecosystem to support the sustainable
ecosystem.

Tea garden 2

Learning

goals

ways to address them.

The course has improved my knowledge of how to apply ESD in my

| really liked the methods and approaches used to teach ESD in the course.

1. Differentiate between living things and non-
living things based on their characteristics

2. Classify organism in the tea garden ecosystem
ed on their characteristics/ taxonomy

nalyze the interactions between the

sanism in the tea farm and the important role
of each organism in the farm to maintain the
ecosystem balance
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Museum 1

Evaluation:

1.ldentify the biodiversity of
marine animals and their
interaction in the ecosystem

2. Describe how to protect
the marine ecosystem

Assessment of learning: - Post tes

and the accuracy of information
Learning r&ported by the students after the
Evaluation fip|d trip to Javan Langur Center

Learning
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content

Learning

ng goals

Javan Lahgur

nt Ecosystem

Assessment for learning: the feeding
game played by the students

Museum 2

1.Identify the morphology, habitat,
and ecosystem characteristics of the
observed species

2. Analyze the relationship between the
observed species and their environment
3. Propose efforts to conserve the
observed species and prevent extinction
4., Create an informative poster about the
observed species, including its feature,
ecosystem, characteristics, important
facts, mitigation the impacts of climate
change on the species

Evaluation:

Assessment of learning: -
Post test and the accuracy o
information reported by the
students after the field trip
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Evaluation: according to the observed characteristics

Assessment of learning:
Online Post-test

2. Students are able to analyze the condition of
coastal and marine ecosystem and its connection with
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Tea garden

limate change Learning
activity/

content

Learning
goals

Learning
activity/
content

Learni . Students analyze the roles of sea turtle, as well as
earning

Evaluation

EGoratch )

Assessment for learning: the
game played and the presentation
by the students in which the
teachers gave feedback.

uman in balancing the ecosystem

4, Students are able to analyze the thread to the life
of sea turtle such as pollution and climate change
5. Students are able to plan sea turtle conservation
which support climate change mitigation

- : Assessment as Iearning: - 6. Students are able to demonstrate responsibj

and real action to support sea turtle conse

Sea turtle site 2

Evaluation: 1. Identify the types, characteristics,

. conservation status, ecological role of sea
Assessment of learning:

turtle and its relationship with mangrove

Assessment for |eaming: ecosystem, as well as the conservation effort
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SIS ecosystem D02 presentation and snake B9 Jof sea turtle and mangrove conservation
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and ladder game 3. Demonstrate an attitude of curiosity

participated by 34 student teachers after the course
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AR-based media and the flasj

cards guided by the teache

e Assessment as learning

Learning
Evaluation

Evaluation:

Assessment of learning: -

Learning

Evaluation JAssessment for learning:

The teaching media played-
Assessment as learning: -

Evaluation:
Assessment of learning

Assessment for learning:

orksheet, presentation,
pop up book and puzzle
activity

turtle and _
Learning

Evaluation

Assessment as learni

towards information related to sea turtle and

Assessment as learning: e

Interesting Aspects

Example of things the students | |
. Meaningful Learning m
S have learned in the course 7 5 Growing empathy i
. - : - © awareness/ echnology o3
N Designing various 2. B crtical thinking "2 Leamning about ' 3
.t f.t h - sustainability issues ' = &
- ype ot teaching 3 @ hancine skills/ 3 2
; ” Enhancing skills/ 2 2vg &
resources/media 0 ¢ o e e g R
- / S| |38 4o creativity in designing £ 5.3 ¢
s e . — ol . \ E' 9h
(n (D Utilizing technology 3 | |23 teaching resources ¢ 2 57 >
- ] C Q U 9 =1 |5 2 Integration betweens 5 53 @
»w C N 3 u S ye =4 theory and applicationd @90 ©
— o Q O OFF=c53|
M O .
9. Q) (—D- 3 3 = % The Aspects the Students would like
I - = ® to know more
- O D o 3 29 @ 5
m O Q. wn '®) > % o o .
o 5 9O < 3753|533 o =
I ) M S5O %225 ||gn28 - . a9
— | ~+ M @ =.MPoa o o 9 g Inclusivity of the media O o
— 0 (Q 6 ('F D - ) o Q -] . . g g
(owe I ~ O S 23322 ©&5 g Theimplementation® £ 5
< = S =87 S > = of the developed <8
I -of- 7= AE - 7 2
Out-of-school S - < = mediain real setting 5 @
. ol o 3. 2 <" Evaluation on the effectiveness © =~ =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% ==
| | Iearnlng aCtIVIty o D of learning resources
m strongly agree agree disagree mstrongly disagree
Conclusion I | ‘
1. Among the eight group, all of them designed the teaching resources about ecosystem which aimed to promote not only the understanding about the component of ecosystem and its | ACknOWIngemeni |

interaction, but also sustainability. The groups design the activity in which the students can experience direct observation at particular sites (zoological museum, tea park, Javan Langur

Center, and Bajulmati Sea Turtle Conservation), or if it is not possible, then the students are provided with external resources (worksheet, article, video, quiz, AR) linked with QR code. In

addition to that, students are engaged to play game such as uno, snake & ladder, as well as puzzle. The evaluation ranges from assessment of learning to assessment for learning.

Assessment as learning is limited and highly suggested to be used as a part of the evaluation process.

. Most of the student teachers gave encouraging feedback on the course that all students agree and strongly agree to each item, as well as according to the positive response from the

open-ended questions. Almost all students acknowledged that as a future teacher the course has raised the student teachers’ awareness of (global) sustainability issues and given them

knowledge that will help them teach the sustainability issues. This indicates that those non-formal learning environments are relevant for their learning in designing secondary school sciece

teaching resources for sustainability. However, only three forth of students strongly agree that they really liked the methods and approaches used to teach ESD in the course. Providing

more rooms for improvement.
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