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Introduction

Among the most significant real-world issues, our territories often face environmental problems connected to
climate change. Citizens are more and more familiar with extreme meteorological events and more often with
dramatic issues. The most vulnerable land marks are rivers and streams that can represent a potential hydrological
risk, affecting both environmental and anthropic systems.

Over recent years, due to urban sprawl, many rivers have been diverted or culverted, in favour of urban
infrastructures and new neighbourhoods. This has increased the risks of flood, the loss of biodiversity along the
stream, increased the water pollution and reduced also other services for the community, connected to the flowing
water.

Daylighting Rivers aims to engage students and teachers of secondary schools in scientific and interdisciplinary

investigations —STEM* including agriculture, economy but also history - about land cover and river studies, with
emphasis on the effect of urban sprawl on soil loss and on river management.

*Science, Technology, Engineer, Mathematics



Inquiry based learning (IBL)

* Inquiry-based learning is an approach to teaching and learning that places
students’ questions, ideas and observations at the centre of the learning
experience.

* Educators play an active role by establishing a culture where ideas are
respectfully challenged, tested, redefined and viewed as improvable, moving
children from a position of wondering to a position of understanding and
further questioning (Scardamalia, 2002).

* Underlying this approach is the idea that both educators and students share
responsibility for learning.
= Active participation
M“ = Self- directed

= Generated new knowledge to the learner
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Structured Inquiry Based Learning

* |deas are best introduced when students see a need or a reason for their use.

* Laboratory experiences can integrate other types of science learning activities, including
lectures, reading, and discussion.

e Students are engaged in forming research questions, designing and executing experiments,
gathering and analysing data, and constructing arguments and conclusions as they carry

out investigations.

* Diagnostic, formative assessments can be used to gauge the students’ understanding and
to promote their self-reflection on their thinking.



Models of Inquiry Based Learning

Dewey (1933) outlined several important aspects of inquiry-based learning, such as defining a problem, formulating a

hypothesis, and conducting tests.
Later on, interaction between phases, sequencing of phases, modifications in terminology, more definitions were

introduced. However, contemporary inquiry cycles implicitly reflect aspects of earlier frameworks.

White and Frederiksen (1998) proposed an inquiry cycle of five inquiry phases: Question, Predict, Experiment, Model,
and Apply

The 5E learning cycle model (Bybee 2006) is made of five inquiry phases: Engagement, Exploration, Explanation,
Elaboration, and Evaluation.

Pedaste et al. (2015) found that different descriptions of inquiry cycles in the research literature use various
terminologies to label phases that are essentially the same.
They resume the Inquiry Based Learning phases from different frameworks into 5 phases



Pedaste’s model

st

DAYLIGHT
o EMCE -R_I

3. Leamning challenge, Anchor, Find my topic, Engage,

1. Orientation, Introducing a topic, Theory
Leamer investigates scientifically onented questions

2. Observation, Providing exploration
4. Ask. Question, Askiing) questions, Developing a 6. Searching for information on the web, Analysing
question, Initial inquiry guestion, G:nrmmg a 7 Needs a et

scientific ucstmn_ Sefup of in
8. Predict, Making predictions,

question. and r:urlsmg

questions, Dm: & my inquiry CONCEPTUALIZATION Hypothesize, Hypothesis generation,
question or hypothesis. Intent CRCTanon Setting hypotheses, Hypothesize
5. Determining what needs to be known, Define problem, wdeas, H"‘E""‘:'*';"[‘:"“"""'“-E11 solutions,

Identifving the problem, Identification of question or qu-:smns. Generale testable hypotheses
9. Plan my methods, Camrying out a plan, E.xrcmncn Develop action plan, Design 17. Analyse and represent my evidence, Assessing data,
qu:stmu.

tudies. experiment Flanmng f ment to Analysis, Explain, Analyze, Find H'Efﬂ-‘h Evaluating and
:ddre:ss meg: questions] i IR i 4 sense of online mf’nmﬂl:un. Collect and interpret
data, Leamer gives priority to evidence in responding to
Analyse -:md:ucc Analyzing data, Examination

10.E mFmem
ncuuu'!s dennfying

.5

qll-ﬂstll:lﬂ.':

IESOUICES and analvsis c-f-:mpmr:al data,
; ) INVESTIGATION Analyring these datato rdmhfj'

11. Investigate, Observe, nems
ghsewatiu;g:, Collectme E;-’!ilﬂhl'ﬂ [Dl‘lsemtlun P M:
onduct observation, Explore, 3 16. Research, Recording and 18, Organizing data
f‘-f"&mﬁl‘ S S o | | orzanizing dﬂtﬂaﬁ data, 19, § whu:smng. G g asynihesis
13 Rl:m 'ﬁ Kichsaxte il fl:l"-'-l:SI.'IE&il:, Investi ‘onduct 20. Data m:;rprﬂa%m Pleces of
SOUrC — imvestigation, Jiptnmm! mformation t |h: dn Model,
data of their choice to ﬂ'ﬁlﬂﬁﬁ the question Expmm;auE:n. Implement plan, Lot lckilies expla;niﬁlﬂnnmudm:t
14, Sign system exploration 15, Create, Generate  Collect and analvse data, Collecting data 21. Transmediation
22, Refinement. Refine theory 23, Celebration 26. Offer solution, Generate theory, Model

24. Construction, Reasoning with models, Problem CONCLUSION

solving and developing a course/experiment

25, My conclusions, Fmd: relationships and drawing conclusions, Inference, Conclusion,
Devise E‘tplll‘lﬂl!lﬂ.ﬂs or mechanisms for |I1.¢ s, Draw( :mn:!lusmns. Conclusion/
Evaluation, Leamer :unnccls explanations to sl:m:nnﬁc wledge, Ang inferences and

27. Evaluating success, Evaluat.: Evaluation, Evaluate
conclusions and justifying them, Drawing conclusions and making judgments based on them S hion, Ealiste iy, G new Giowledge

28. Discuss, Debate, Share and discuss my mquiry. Discussing with others, Communicating to prior knowledge, Testthe explanations
new understandings, Elaborate, Communicating n:suits AIgumr.IlL Discussion and 29, Reflect. Rmmng with evidence about phenomenon,
Ewscnmuun of new conlent, : Reflection

ommunication, Leamer 30, Predict the outcomes of new
communicares md;usnfes experiments, Prediction
ER RESR Ry 31. Decision 32. Preservation

- 33, Apply. A kmowledge to new situations, Application and 34. New/further inguirics, Starting new
[-l'“"'lr‘E oriented MHE“] mﬁsmn_pqppu]lﬁ new knowledge to solve practical problems ql.[:llzqstinus to im‘élsgrigntc




Thematic modules > Learning activities
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THEMATIC MODULE STRUCTURE

Orientation LEARNING ACTIVITY STRUCTURE

Discussion &

Presentation Investigation Conceptua
of the lization

outcomes

C wn
b
v 3
-c._
oo:
= 8
v 5
O
5 2
1
a O

Conclusion Investiga-

Creation of a tion
LBG or other
outcome

PEPFE RIVERS
ATICMN

FDTII-.-'I'

ECOLOG




THEMATIC MODULE STRUCTURE

Stimulates curiosity and
identifies the learning
activity/ies that will be
performed in the next phase
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An example
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THEMATIC MODULE STRUCTURE

LEARNING ACTIVITY STRUCTURE
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e.g. “What kind of surfaces do you find in your neighborhood?
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Learning Activity - Urbanization/land use

Conceptua-
lization

The students

= Think freely, within the limits of
> What are the playing the activity

[ ? . .
variables: . = Formulate predictions and
> How to answer the question?

> How to estimate the rain hypotheses
flow in an urban area? = Ask related questions

The teacher
" Encourages the students to work
together
o = Observes and listens to the
D AYLIG el | students as they interact
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Learning Activity - Urbanization/land use

Investigation

Planning the experiment
gathering materials for calculating the
The students permeability of different surfaces,

" Think freely, within the limits of the activity Using digital maps of the urban area
L. for soil cover analysis

" Test DFEdICtIOHS and hypotheses Performing the experiment and

= Record observations and ideas analysis

" Formulate explanations

= Ask related questions

= Suspend judgment

= Listen critically to others’ explanations

= Question others’ explanations

The teacher

= Redirects the students’ investigations
when necessary

- Y = Acts as a consultant for students
} = Encourages the students to explain

DAVLlﬁHTlNG\i, concepts and definitions in their own
words
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Learning Activity - Urbanization/land use

Conclusion

The conclusions should lead to define
the environmental impact of soil
sealing on the water cycle

The students
= Use recorded observations and explanations to draw
reasonable conclusions
Listen to and tries to comprehend explanations that the
teacher offers
Refer to previous activities

Assess own understanding
The teacher

= Formally clarifies definitions, explanations,
and new labels when needed
Uses students’ previous experiences as the
basis for explaining concepts
Assesses students’ growing understanding
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In the discussion learning is verified.

Discussion Findings are presented by communicating
with others (peers, teachers) and
collecting feedback.

Reflection on the process and findings.

The students
Present the results
Demonstrate understanding or knowledge on
concept or skill
Evaluate own progress and knowledge
Ask related questions that would encourage

future investigations
5 The teacher

= |Looks for evidence that the students have
changed their thinking or behaviour

= Allows students to assess their own learning
and group-process skills

RIVERS
— = Assesses students’ knowledge and skills




THEMATIC MODULE STRUCTURE

Discussion &

Presentation
of the
outcomes

Conclusion
Creationof a
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outcome
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Story-telling: students
create a story along a
real route,
shaping a
Location Based Game

or

Urban design project to
regenerate a covered
river
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Discussion &
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Students present their outcomes to peers and teachers, local institutions,
Discussion citizens in organized public events
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Evaluation

O1 - Youth and facilitators' skills and competences needs
The survey, submitted before developing the module implementation, aims
to identify:

- The topic of interest

- the gap between actual and required levels of knowledge,

- skills and attitudes



Evaluation

O5 - The evaluation of the modules and assessment of the intervention’s

efficacy

The survey will be submitted to teachers and students before and after module’s
implementation. In order to assess the

a) increased acquisition of competences and skills;
b) increased attitude of students toward STEM

c) decreased career decision-making difficulties;
d) increased career decision-making self-efficacy;

e) increased teaching self-efficacy and effectiveness
;-

.



That’s all, thanks
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