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Soil and Water Winter Tour | SWAE4110
A Model of Field-Based, Interdisciplinary Sustainability Pedagogy

Problem-based learning Structured inter-team
pedagogica| Design (PBL) and inquiry-based competitions to
g The course leverages a teaching (IBT) strategies promote engagement
(ot i-mh 280! ngi . blem-solving and cenario-based | sca;fc:l;j: dt PetdagothC?I Data-Information-Knowle Constructive alignment
ERRICECHIENCOpESEInas analysis, using iscussions and case (R ERCle s dge-Wisdom (DIKW) theory toreflect the
antitative models udies hierarchy interdisciplinary
Learning Outcomes and Debate Impact Learning Outcomes and S-day field tour across diverse
. = "
Competency Development or Targeted Competencies halfiiccilawatorsios
Foundational ecological literacy: 96.1 lo 9010 Soil ecosystem services thinking: Students __ Real-world “wicked"” problems
Students learn soil and water are Boosted linked learning to SDGs 1 link soil functions (e.g. infiltration, salinity 1\ (e.g,salinity, falaj systems)
limited resources vital to food security communicationskills  and Omani context buffering) to soil ecosystem services.

Soil Skills Challenge, a
Key Debate Topics Transdisciplinary problem-solving: Tasks #=  team-based competition
blend geology, hydrology, agronomy, and

and ecosystem services.

Technical understanding of erosion

processes: Students analyze erosion ° Groundwater as national vs. private resource 2 )
ralusiesEoUSIE® o Ecological impact of recharge dams environmental management to reflect
measure soil loss and impacts. o Treated wastewater use for agriculture real-world SDG complexity.
° Expanding terraces vs. heritage sustainability
Problem-based judgment: Through > Native flora for campus landscaping Collaborative leadership: Structured (T i
3) hands-on tasks and debates, students 3 team roles foster skills in communication, t::‘;%eé:

explore conservation strategies and consensus-building, and stakeholder
assess environmental trade-offs. engagement.

C«I:zllabolfatlve stlstaln_ablllty Ilterécy: : Linkage to Technical field proficiency: Hands-on training
Discussionsibaid ethlcal.rea_sonlng, < the SDGs a4 with water flow tools, soil tests, and spatial 9
(SamueidendicenmBnicat el mapping for ecosystem monitoring and

climate planning.

95%+
students reported curriculum-wide
knowledge integration
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Linked to sustainability

Interdisciplinary nature appreciated

Understanding Oman’s conservation issues

Respectful rebuttal with evidence

Improved teamwork & communication

Considered multiple viewpoints

Persuasive argumentation improved

Connected science, policy, culture

Research & critical analysis practiced

Public speaking confidence gained

Career interest in interdisciplinarity

Topics relevant to Oman & world

Linked to SDGs (6, 13, 15)

More engaging than lectures

0

Percentage of Responses

Response
I Strongly Disagree
mmm Disagree
" Neutral
mmm Agree
mmm Strongly Agree
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Curricular Structure Research-Teaching Community-Extracurricular
& Skill Development Nexus Activities | SWAE Students

Environmental Celebrations

Stakeholders Engagement S c i en C e S Sustainable
Development

Sultan Qaboos University N Goals (SDGs)

SQU Undergraduate Student School Outreach i
Research Fund Program Om an

Research Project

Provisioning Services

Provides essential resources

Undergraduate Research 3 3
@ Grants Funded by MOHERI like food, water, and raw materials.

Regulating Services
Helps control climate, water quality,
and disease through natural processes.

Supporting Services Evaluate and manage
Sustains life by enabling nutrient cycling, soils in arid, fragile

soil formation, and habitat for organisms. ecosystems.

Engage with stakeholders
to design soil-based
sustainability interventiol

Cultural Services
Offers cultural, educational, and spiritual
value through connection to land and heritage.

Link biophysical data with
socio-economic planning.

° Translate soil functions

into tangible contributions
toward SDGs.

e BSc builds student
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Hydropedology for Soil-Water Landscape

Interactions | SWAE4111
Integration of Soil Physics, Hydrology, and Sustainability Modelling

Active application of
numerical modeling
tools (HYDRUS-1D)

Project-based learning
anchored in real-world
scenarios

Pedagogical Design
Amulti-module course
blending lectures,
experiments, and field
modelling. It integrates:

Critical systems thinking
linking hydrologic fluxes
to soil formation

Hands-on soil column
experimentation to analyze
stratified water flow

Learning Outcomes and
Targeted Competencies

Predictive modelling: Students
simulate water and solute movement
using HYDRUS-1D for environmental
and irrigation analysis.

Soil column experiments

HYDRUS-1D modeling
of vadose zone

Multi-module format blending
lecture, lab, and field

Interdisciplinary soil-water analysis:
Case studies help students link
flow pathways to soil features and
ecosystem services.

Systems thinking
with feedback loops

> }l 4

Research design and interpretation:

Students design and interpret column
experiments, strengthening hydrology
and analytical skills. 13 o

Linkage to
the SDGs

Collaborative sustainability
problem-solving: Group projects
address real-world soil-water
issues through data-driven,
sustainable solutions.

g @ W wWw v

Learning Outcomes and
Competency Development

Apply research methods to
environmental issues: students define
problems, design studies, and analyze
complex data in environmental systems.

Interdisciplinary soil and water
problems: solve soil, water, and
agricultural engineering challenges
considering ecological and
socio-economic factors.

Communicate research clearly: Develop
strong academic and professional
communication through technical
reports and presentations for diverse
audiences.

Demonstrate independence and
scientific integrity: students can
manage projects, reflect on ethics, and
engage in peer review.

Collaborate across disciplines

and cultures: enhance teamwork,
leadership, and communication
while addressing sustainability
issues.

Examples of Student %

Research Projects

©

Natural Hydrogel for
Water Retention
w
Soil Properties Influencing
Native Trees Under
Arid-Ecosystem

9 13

Role of Gravel in Water
Retention and Drainage

=

Al Analysis of Adobe
Architecture

Hydrogel Application
Methods in Sandy Soil

Linkage to
the SDGs
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Year
2018-19

2019-20

2020-21

2021-22

2022-23

“French word game: the treble clef corresponds to the G clef in French, where the G note is called “sol”, which also means soil.

Number of students

9

13

1

1

1

Themes

- Soil and water

- Searching for treasure
- Soil decomposers

- The treble clef*
- Soil water erosion

- Soil water retention

- Soil fauna
- Soils of Lorraine

Activity type
“Theorical

Cancelled (COVID-19)

Distant (COVID-19)

Distant and presential

Presential

Partner school
none

La Patrotte J. Moulins (57050 Metz)

La Ballastiére (57300 Hagondange)

G. Hoffmann (57000 Metz)
G. Hoffmann (57000 Metz)
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