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Developing a sequence
of lessons from a
conceptual framework
The goal of this professional development activity is to
learn how to design an educational project that uses
inquiry-based learning.
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OVERVIEW
The participants, divided into groups, identify topics
they would like to explore in the classroom.
Each group works on a topic, for a specific level (age
group). The groups start by developing a conceptual
framework : this means formulating their theme’s fundamental concepts, using simple and clear sentences
(“ student formulation ”), organised spatially and linked
together by logical links.

12 Presentations of the educational projects and
conclusion
12 Attached documents

After presenting their conceptual frameworks to the
other groups, and discussing possible improvements,
they complete them and then use them to produce a
“ turnkey ” sequence of lessons.
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Duration : 6 to 9 hours or more
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All subjects

Pedagogical approach
Group assignment
Brainstorming

Terms and conditions
The OCE encourages the use, reproduction and dissemination of this material.
Except the photos, material may be copied,
downloaded and printed for private study,
research and teaching purposes, or for use
for non-commercial purposes.
All request for translation and adaptation
rights should be made via contact<at>oce.
global. OCE information products are available on the OCE website.
Date of publication
March 2019.
Photos
Rawpixel (cover)
OCE (cover, pages 9, 10 & 12)
AkshayaPatra Foundation (page 5)
Hbieser (page 7)
Meradis (page 8)
Annie Spratt (page 13)
Art work
Mareva Sacoun.

PROFESSIONAL DEVELOPMENT RESOURCE
OVERVIEW

AUTHORS

SUBJECTS

David Wilgenbus (OCE), Mariana Rocha (OCE), Sakina Pen Point
(OCE).

All subjects.

RESOURCE TYPE

Resource for professional development.

Conceptual framework, sequence, concepts, mental image / mind
map.

PUBLIC

PEDAGOGICAL APPROACH

Professional development providers.

Group assignment, brainstorming.

KEYWORDS

DURATION

6 to 9 hours (with possible extensions for completing the educational resource).

GOALS
—— Learn how to use a new tool that helps produce education resources : the conceptual framework
—— Identify the scientific concepts/know-how that will
be covered during a sequence.
—— Identify and discuss the degrees of formulation of
the framework’s concepts
—— Discuss the benefits of a conceptual framework, including its impact on student assessment.
—— Use a conceptual framework to construct a sequence of lessons using inquiry-based learning.

PRELIMINARY REMARK
This activity requires that you, the professional development provider, have excellent scientific knowledge of
the subject being studied (for example, climate change),
much greater than what is expected in secondary education. You should also have solid experience in both
inquiry-based science education and the development
of educational projects.

REQUIRED MATERIAL
GENERAL

—— Video projector
—— Whiteboard + erasable markers
FOR EACH GROUP OR COLLECTIVELY

—— Posters (or paperboard) + markers
—— Post-it notes
—— Tables prepared for working as groups of four to six
people
—— A computer
—— Internet connection (optional)

SOME NOTES ON VOCABULARY
LESSON Unit of time in the classroom, during which
students participate in activities.
Example : one hour.
SEQUENCE OF LESSONS A set of lessons that allows
a given subject to be covered.
Examples : “ renewable energies ” or biodiversity ”.
EDUCATIONAL MODULE OR PROJECT Set of sequences which, end to end, can represent a complete
project covering a fairly broad theme.
Examples : “ climate change ” or “ the ocean ”.
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DURATION
15 MINUTES

PART 1

Introduction
We assume that you “ only ” have 6 hours available
for this activity. Ideally, we recommend a day and
a half for this activity, that is, 9 hours. With this in
mind, we go straight to the point and present a
methodology from the beginning. If you have more
time (about two extra hours), we can initially ask
the participants to produce templates of sequences, discuss them with the group, highlighting their
limitations (see below), and then introduce a methodology (conceptual framework) that will help to
solve these issues.
Explain to the group that, when pedagogues devise
class sequences for inquiry-based learning, they frequently develop sequences that all suffer from the same
flaw : individually, the lessons or classroom activities
succeed in using this method (at least in their outline),
but the whole sequence does not. The sequence is often
a series of activities (experiments, document reviews,
debates, games, etc.) not interlinked with each other.
When we test these sequences out in the real world,
we realise that the activities do not naturally follow each
other. The conclusion of each lesson does not spontaneously lead to new student questions that would allow
them to move on “ naturally ” to the next lesson.
Ultimately, it is the teacher who must, for each lesson,
impose a new topic to study, and find a new starting
point.

Producing a sequence of lessons that respects
the students’ thought processes is much easier if
we had time, beforehand, to create a “ conceptual
framework ”.

REMEMBER
In this activity, “ concept ” refers to a simple statement that corresponds to an idea you want the
student to keep (validated by the scientific community, and not an initial representation).

one concept = one sentance
It is not a keyword, a question, or even a “ notion ”
(which tends to involve intuitive knowledge) – on
the contrary, we can even consider that these
statements are the answers to be provided at the
end of the lesson.
For example : “ The earth’s crust is made up of
plates that move relative to each other ”.

Distribute to each group an example of a conceptual
framework (if possible, on a topic far from the one that
will be studied afterwards) and give them a few minutes
to analyze it.

In order to follow an inquiry process from beginning to
end, it is important not to think about “ activities ” but,
initially, about “ concepts ”. Concepts, once they have
been properly identified and separated from each other,
have logical links between them, links that require them
to be approached in a certain order.
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Proceed to explain its main features :
—— It is a list, organised using logical links, of scientific concepts that are required for a good understanding of the topic being studied.
—— The general concepts are explained using specific ones, and so on ; the more detailed concepts
should help understand the broader ones.
—— Concepts are written as short, simple sentences,
with a phrasing level that is expected from a student.
—— The concepts are divided as elementary as possible.
—— The conceptual framework differs from a mental
map in the way it organises concepts according to
the logic of a sequence of lessons : the framework
is made up of a hierarchy of ideas (we can see how
each idea relates to another, as well as the relationships among the collective) and a direction (the expected evolution of the sequence of lessons should
be respected).
—— The conceptual framework is a “ retrospective
planning ” tool. We mentally define the main idea we
want the student to learn and then plan the logical
path that is needed to make that happen.
Ultimately, the activity can be summarised as follows :
rather than starting by deciding what the students
will do during the class, we will start by asking ourselves WHY they should focus on this topic (that is,
what they are supposed to learn).

Optionally, the example framework can be distributed incomplete, with the missing concepts next
to it : it will be up to the participants to complete
it using those concepts. This exercise, which is
easier than producing an entire framework, can be
useful in helping participants assimilate the principle of a conceptual framework.

THE ADVANTAGES OF CONCEPTUAL FRAMEWORKS
Conceptual frameworks have several advantages, that we will revisit at the end of the activity but, for now, you can
mention the following points :
~~Implementing inquiry-based
learning throughout the entire
sequence of lessons.
~~Accompanying the coherent
progression of the student,
respecting the natural flow of
thought, both at the scale of the
project in question and during
the school year.
~~Helping teachers understand
the studied phenomena and
the links between the different
concepts discussed.

~~Enabling teachers to understand
why a given sequence has been
constructed in a particular way
(by highlighting prerequisites,
thematic paths, or logical links)
and helping them to assimilate
them more easily.
~~Allowing the identification of
important concepts, as well as
their level of understanding, thus
facilitating the construction of
a formative and / or summative
assessment.

~~Keeping in mind that the activities carried out must lead to the
acquisition of knowledge.
~~Allowing students, when using a conceptual framework to
review the sequence, to put
into perspective the different
concepts discussed, as well as
the links between them. This can
be particularly useful in the study
of complex phenomena such as
climate change.
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“ VOLCANOES ” SEQUENCE
The word “volcano” comes from
the name of the god Vulcan.

A volcano is a point on the surface of the globe,
or under the oceans.

There were eruptions that were
particularly horrific throughout history.

There are 2 categories of volcanic eruptions, the effusive eruptions
(“red” volcanoes), calm and relatively non-dangerous, and explosive,
violent and dangerous eruptions (“grey” volcanoes).

A volcano has a roughly conical shape.

The cone of the “red” volcanoes is very spread out,
its slope is gentle. The cone of the “grey” volcanoes
is less spread out, steeper and more rugged.

The volcanic cone is formed by the
accumulation of emitted materials at
the time of the eruptions.

The red volcanoes emit a lava which is less viscous than that of the grey volcanoes.
This lava flows more easily, which explains the more “spread out” shape of red volcanoes.

A volcano contains a chimney
and a magma chamber.

The gas pressure pushes the magma during
a volcanic eruption. When this pressure is
no longer sufficient, the eruption ceases.

The more the gas pressure is raised,
the more explosive is the eruption.

The Earth's crust consists of plates
in motion one against the other.

Most volcanoes (grey or red) are found
at the edges of these plates.

However, some red volcanoes are not
located on these lines. They are then called
Hot Point volcanoes.

An eruption can last from a few hours
to several years.

A volcano may be active or not. Beyond 10.000 years without eruption,
a volcano is considered to be inactive or extinct.

It is possible to predict volcanic eruptions, and to prepare the population.
In the event of an eruption, it is necessary to evacuate the zone at risk.

Example of a conceptual framework on a topic other than climate

6 | OFFICE FOR CLIMATE EDUCATION Developing a sequence of lessons from a conceptual framework – Workshop

DURATION
30 MINUTES

PART 2

Identifying global topics
Explain that, first of all, you have to choose a topic to
work on, and a target level (the students’ age group).
Avoid overly general topics (such as “ climate change ”),
which involve dozens (or even hundreds) of concepts.
For this activity, it is preferable to limit the project to
more narrow topics.
The participants collectively list the themes that interest
them. In the case of climate change, for example, we
can have :
—— Climate and energy,
—— Climate and coastal erosion,
—— Climate and ocean acidification,
—— Climate and biodiversity,
—— Climate and food,
—— Climate and forests, etc.
Some topics may be of global importance, while others
may be more local (“ mangroves ”, “ mountains ”, “ desertification ”, etc.)

Write the mentioned topics on the board, as they
emerge, without trying to organise them. Explain that
the participants will have to distribute themselves into
several groups, each group working on only one topic.
A collective discussion is often necessary to decide
which topics will be used. At this point, you can, of
course, talk about the relevance of each topic to the
school curricula, but you must be careful not to be too
restrictive : some topics do not appear explicitly in the
curricula but can be covered because they are linked to
other topics that are explicitly covered, although this is
not obvious at first glance. And then, the curricula are
meant to evolve…
The participants then split up into their groups, according to their affinity with the chosen topic, and each
group decides on a target level (students’ age group).

7 | OFFICE FOR CLIMATE EDUCATION Developing a sequence of lessons from a conceptual framework – Workshop

IMPORTANT ADVICE WHEN CHOOSING THE TOPICS
Try as much as possible to avoid having large
groups (five or six people is the maximum).
Limit the number of groups or, as an alternative,
the number of different themes (two groups can
be assigned to the same topic), so that you do not
spend too much time doing presentations (four
groups is the maximum).
Avoid overly broad topics, which are terribly difficult for people who are not familiar with them and
not used to developing conceptual frameworks.
Themes such as “ the ocean ” or “ the climate ” will
are too complex and difficult for the groups to successfully work on.
Specify that the proposed frameworks should
not be limited to explaining a phenomenon or
describing an ecosystem. The framework is the
skeleton of the future educational project : it must,
therefore, allow students to fully understand the nature of the phenomena involved, but without losing
sight of the impacts of climate change on the
considered topic (health, nutrition, water resources, etc.) and on the solutions to be provided.
For example, if the chosen theme is energy, do not
spend too much time defining what energy is (a very
difficult exercise for school students), and emphasise the specific links between energy and climate :
the impact of fossil fuels on the greenhouse effect,
energy savings, the use of renewable energy, etc.
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DURATION
3 HOURS

PART 3

Building the conceptual framework
Example : No one should write “ albedo ” on a post-it (it
doesn’t specify what level of understanding is expected
from a student of a certain age, so this keyword doesn’t
help), but rather “ a dark-coloured object reflects less
light than a light-coloured object. As a result, it warms
up more. ”
Writing as sentences understandable to students allows to identify beforehand the concepts to be explained, and the level to be reached, which will then help
in imagining specific activities to achieve those goals. It
also requires simplifying the mental processes that lead to
understanding, clearing up reasoning, clarifying doubts
about concepts, and identifying the essential elements
of what needs to be transmitted.

CREATING THE FRAMEWORKS 1 H 30
Tell the participants that they should complete a presentable framework (on a poster) within an hour and a half,
which is a very short time.
Each group should start by writing a simple narrative answer to the question “ What are students of such an age
level supposed to have learned at the end of the sequence of lessons that we are going to develop ? ”
Then, each group should rewrite (on post-it notes) the
concepts described in the narrative as sentences that a
student at the target level might have formulated. One
concept, and only one, per post-it. And each concept
must absolutely be written in sentence form (it is important
to insist “ heavily ” and repeatedly on this point, otherwise
it is simply ignored).

You need to approach the groups regularly to remind them
of the guidelines and, at first, to assist them (for example,
by expressing two or three key concepts so that they can
embrace the “ gymnastics ”).
On a topic such as climate change, our educational goal is not limited to scientific knowledge. We
are also trying to make it clear that all individuals
can take action at their own level. To this end, it is
valuable that the educational projects lead to specific actions, and that these actions are included in
the conceptual frameworks.
It is often interesting to address both adaptation
and mitigation, but where we place most of the
focus depends on the context. In a country with
high greenhouse gas emissions, the emphasis
may be on mitigation, while in countries with lower
emissions (which are often the ones that suffer the
greatest impacts), the focus will be on adaptation.
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Once all the concepts are listed on post-its, as simple
sentences, the implementation of the conceptual
framework can begin.
Ask the participants to organise their post-its spatially
(for example, by sticking them to a table or a wall) using
a logical path : the links between each post-it should
be clear, obvious, and easily understandable on their
own, not requiring any external knowledge to be added. These links, represented by arrows, are often causal
links (which can be orally expressed as “ thus ”).
Note that generally there are several ways to logically organise the concepts. Each group must
make choices from several equally valid options.
The conceptual framework also reveals groups of concepts that form a coherent sub-theme. They can be
highlighted by drawing a coloured circle around each
of them, using a marker. These concepts can sometimes be treated independently from the rest of the
sequence and extracted from it if necessary (for example, to set up an intervention project for the class, or
school, while continuing the remainder of the sequence
in parallel).
PRESENTATIONS 45 MINUTES
Ask each group to present its conceptual scenario
to the rest of the participants. A discussion follows, in
order to improve each framework (at this stage, it often
happens that some groups have not produced frame-

works, but simply lists of keywords). Each presentation/
discussion may take up to fifteen/twenty minutes, so it is
important to avoid having too many frameworks to present. Let the participants speak as much as possible, so
that they can discuss and reach a general agreement.
Simply ask non-targeted questions so that they explain
their ideas and are able to move forward.
When several groups are working on the same topic, it is
highly likely that they produce different conceptual frameworks. Comparing these different frameworks enriches
everyone’s work, as each one deepens different concepts
according to the group members’ feelings, knowledge
and teaching experiences. It is important to keep in mind
that there is not only one correct conceptual framework for the same topic (but some may be more appropriate than others...).
COMPLETING THE FRAMEWORKS 45 MINUTES
Explain to the participants that a conceptual framework
can take days, or even weeks, to complete (insist on this
point, if needed). We must be capable of concluding it
after a reasonable time, even if the result is not perfect :
usually, the “ conceptual framework ” activity takes between three and four hours to get to a point where we
have a framework that is sufficiently well-developed for
what is needed in this context.
See attached document 1 : the conceptual framework of
the OCE “ Ocean & Cryosphere ” project.
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DURATION
1 H 30

PART 4

Developing a sequence of lessons
When the conceptual frameworks are sufficiently well-developed, explain that the next step is transforming this
framework into a skeleton of a sequence of lessons (the
actual writing of the sequence can take days or even
weeks) :
—— For each concept, find an activity to address it :
experiment, document review, debate, game, interview, field trip, crafting, adaptation or mitigation action
(planting trees, changing cafeteria menus, recycling
waste...), etc.
—— Provide a brief description of each activity : duration,
required materials, etc.
—— Sometimes, several concepts can be covered by the
same activity : clusters are thus created.
—— Lastly, present a list of lessons that collectively form
the sequence. Usually, a lesson lasts approximately
one hour, but this can be adjusted according to needs
and possibilities.

In the meantime, a group member can copy the conceptual framework to a computer, which will make it
easier to share and use in the future.
We suggest two possible tools (both of them free), as
examples :
—— The website http ://www.draw.io is a collaborative,
online tool. This allows several people to contribute
at the same time. However, it requires a stable Internet connection.
—— The application “ Visual Understanding Environment ” (http ://vue.tufts.edu). This software allows
users to visualise a conceptual framework, and it’s
freely available for Windows, Mac, Linux... Once
downloaded and installed, it no longer requires an
Internet connection.

EXAMPLE OF A TEMPLATE FOR A LESSON LIST

LESSON
NUMBER

TITLE

DESCRIPTION

MAIN SUBJECT

1

Lesson title

Describe in four to
five lines an overview of the lesson,
as well as the
work methodology
(individual, groups,
collective).

For example :
physics, chemistry, history,
geography, etc.

2

...

LESSON GOALS /
CONCLUSIONS

In this section,
write down the
concepts of the
framework to be
covered by the
lesson.

ACTIVITY

Describe in detail what will be
done.
For an experiment, describe
the protocol, for a document
review, specify the content of the
documents, etc.
For a mitigation or adaptation
action, specify who by, where,
how, etc.
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REQUIRED
MATERIALS

Documents or
experimental
material.

DURATION
1 HOUR

PART 5

Presentations of the educational
projects and conclusion
Each group presents its educational project to the
rest of the participants.
Collectively, revisit the benefits of using conceptual
frameworks : there is a coherent flow, not a simple
succession of activities.
Stress that this is only a skeleton and that it needs to be
refined, edited and tested in a real classroom setting.
Completing an educational project requires longterm assistance.
Present a methodological example (developed by the
La main à la pâte team) listing the required steps : find
an example in the next page.

ATTACHED DOCUMENTS
—— Some examples of conceptual frameworks,
—— Slide show (PDF ; PPTX).
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Build the conceptual framework

Identify concepts
Organise them in a logical order
Define the formulation levels

Develop a learning progression

Activities (experiments, doc. reviews...)
Splitting up into sequences / lessons

Draft the sequences

Fact sheets
Testing the procedures
Detailed description of each lesson

Validation by scientific
and education consultants

Scientists / engineers
P.D. providers / didactics experts
Partners

Classroom testing

Teachers and tutors
Detailed reports
Photos

Conclusion

Correcting / adding / deleting
Illustrations
Student formulations
Scientific clarifications

Validation by scientific
and education consultants

Scientists / engineers
P.D. providers / didactics experts
Partners

Publishing
Internal execution by the main team
External intervention required (experts, evaluations, etc.)

The steps of building an educational project from a conceptual framework
Source : Fondation La Main à la Pâte
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“ Parties should take measures [...]
to enhance climate education ”,
states Art.12 of the Paris Agreement.
“ Educating the present and future
generations about climate change,
and teaching them to act with a
critical mind and a hopeful heart, is
essential for the future of humanity. Science education must meet
the challenge [...] ”, recommend the
113 science academies of the world
in their recent Statement on Climate
Change and Education.
Replying to these urgent calls, climate scientists and educators established an Office for Climate
Education. Teachers are key for
implementing these recommendations, especially in primary and
secondary schools. Hence, the
office shall produce for them ed-

ucational resources, based on an
active pedagogy and pilot projects
in inquiry-based science education. As IPCC produces “ assessment reports ” and “ summaries for
policymakers ”, the office shall in
the coming years synchronously
produce “ resources and tools for
teachers ”, focusing on the issues
of adaptation and attenuation. It will
pay special attention to developing
countries.
Working closely with climate scientists, involving social scientists and
educators, the Office for Climate
Education has an executive secretariat in Paris and a global network
of local or regional partners in over
60 countries already. The teaching
resources will be conceived in a
global frame, then be locally test-

ed and adapted to particular situations. The numerous initiatives
already taken in the same direction
will be documented and publicised
by the office.
The Office for Climate education
started in 2018 with the support of
public and private funds provided
by French and German partners. It
will amplify its action in proportion
with its resources and develop partnerships, especially with IPCC and
IAP for Science – the global federation of Science academies.
http ://oce.global
contact@oce.global
Sorbonne Université, Case 100
Campus Pierre et Marie Curie
4, place Jussieu
75005 Paris – France

