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1. For the teacher and the museum educator

The OSR project proposes an approach for organizing the digital content of science centres and museums, so
that it becomes useable by teachers and museum educators designing learning experiences combining formal
science education with informal learning. This approach particularly invites users to create, exchange, and re-use
educational materials in the form of Educational Pathways. The Educational Pathways are modular, consist-
ing of elementary educational building blocks (activities), so that they facilitate a “mix and match” re-usability
scheme. The Educational Pathway Authoring Tool helps the teacher and the museum educator to prepare easily
for the Pre-visit, Visit and Post-visit stages of their students’/visitors’ interaction with the OSR collection (the
visit may be virtual or physical), to prepare a full educational scenario with ease, to re-use existing components,
and to share the output of their work with colleagues all over Europe. Importantly, users contribute their content
into the same digital repository that hosts professionally produced content. This manual aims to guide users
through the process of authoring Educational Pathways using the relevant authoring tool of OSR.
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2. The OSR Educational Pathways

Learning science (or learning about science) is not the same experience and does not carry to same
meaning for everyone. There are various perceptions of science learning, its nature, objectives and work-
ings, as well as various personal and institutional circumstances in which it may occur.

What is more, the use of single, unconnected digital objects is not always an adequate response to the learn-
ing and teaching needs of individuals inside and outside schools. And, in any case, such an unconnected use
of individual learning objects does not exploit the rich possibilities available today for combining learning
resources from different repositories to generate learning experiences that could not exist in the past.

So, users may often need to be guided to access selected instances of digital learning content in purpose-
appropriate, meaningful ways generating valuable learning experiences. This challenge is addressed by
the OSR initiative through the employment of the concept of Educational Pathways.

2.1 The concept of Educational Pathway

The concept of Educational Pathway in OSR reflects the priority given by the project to responding to the
needs of the diverse communities of potential users of the OSR services. Thus, an Educational Pathway
in the OSR project describes the organization and coordination of various individual science learning
resources into a coherent plan so that they become a meaningful science learning activity for a specific
user group (e.g. teachers, students, other museum visitors, etc.) in a specific context of use. Further,
Educational Pathways directly serve the priority assigned by the project to the integration of resources
scattered in various science museums/centres into the same learning experience rather than the mere
selection of resources from a single museum or science centre.

An OSR Educational Pathway may include the use of digital content at a distance, without physically visiting
the science museum or centre (‘virtual visit’), or a combination of using digital content (at a distance or on-
site) with a physical visit to the science museum or centre (‘physical visit’). However, it should be noted that
physical visits without an element of use of digital content are beyond the scope of the OSR project.

In the OSR approach, a Pathway is understood as a dynamic rather than static conceptual tool. In the en-
visaged optimal function of the OSR community, creators of Pathways may revisit, revise and continually
develop their Pathways, or even use Pathways created by others as a basis for creating their own new
versions, in a process reflecting social learning as a course of personal and communal gradual develop-
ment within the learning community.

2.2 OSR user roles and use contexts: Defining the dimensions of

digital-resource-based science learning
Central to the definition of the OSR Educational Pathways is the definition of the user
roles and use contexts anticipated. In other words, Pathways represent various combinations of
users and contexts, with quite varying characteristics among them, sharing however an interest in using digital
resources available in science museums and centres for science learning purposes — formally or informally.
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The main OSR stakeholders are defined according to their roles as users of the OSR service as follows:

Teachers: school teachers wishing to integrate the use of such resources in their teaching.

Students: school students who may use such resources either as part of their curricular learning, or
in out-of-school learning (e.g. in free time, or with family)

Other learners / visitors (‘lifelong learners’): people of all ages who may use such resources out of
personal interest or by chance, either deliberately to learn science/about science, or simply learning
informally as a by-product of leisure activities; a distinguishable part of this group may be parents /
families interested in enjoyable science learning experiences.

Science museum educators or science communication professionals: Staff who prepare science
learning or awareness raising experiences for the visitors/users of their institutions (science muse-
ums and centres). An additional subgroup here might also be other professionals related to science
communication, including journalists who may search for content relevant to the promotion of
informal science learning.

Correspondingly, the contexts of use of the OSR service include the following combinations (Table 1):

In the science museum/centre (physical visit) On the web

(virtual visit)

In connection with the school In connection
with the school

In no connection with the school In no connection
with the school

Table 1: Contexts of use of the OSR service J

In these contexts, individuals and groups may get involved in the use of digital content either in ways
pre-designed by someone (e.g. a teacher, or a museum educator), or employing their own creative ways
of exploring and interacting with the digital content.

The OSR Educational Pathways can then be seen as instances located in a system of possible combi-
nations of use contexts, user roles, and varying levels of user independence (Table 2).
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In connection with the school

In no connection with the school

In the science
museum/centre
(physical visit)

On the web
(virtual visit)

In the science mu-
seum/centre
(physical visit)

On the web
(virtual visit)

Teachers usually pre-structured | usually pre-structured As independent As independent lifelong
(or exploratory) (or exploratory) lifelong learners: learners: usually
usually exploratory exploratory
(or pre-structured) (or pre-structured)
Students usually pre-structured | usually pre-structured As independent As independent

(or exploratory)

(or exploratory)

lifelong learners:
usually exploratory
(or pre-structured)

lifelong learners:
usually exploratory
(or pre-structured)

(Other) lifelong learn-
ers

usually exploratory
(or pre-structured)

usually exploratory
(or pre-structured)

Science museum
educators or science
communication profes-
sionals

[structuring activities
for others]

[structuring activities
for others]

[structuring activities
for others]

[structuring activities
for others]

Table 2: Contexts of use, user roles, and user independence J

Such a system allows for possible dimensions of digital-resource-based science learning such as the

following:

+ Use of museum and science centre digital resources in school science education

« Teacher-guided (top-down)

+  Student-driven (bottom-up)

+ Use of museum and science centre digital resources in non-formal science learning

+  Curator-guided (top-down)

+ Visitor-driven (bottom-up)

+ Use of museum and science centre digital resources in informal science learning

+ Curator-facilitated (top-down)

+ Visitor-driven (bottom-up).
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2.3 Pre-structured and Open Pathways
In the context described in the previous section, a distinction between pre-structured and open Pathways
is useful.

An OSR Educational Pathway is defined as pre-structured when it provides a rigid pre-defined ‘route’ through
a set of science learning resources. This may be more relevant to more formal learning contexts, e.g. in the
case of school science education, with specific curriculum references and teaching processes.

On the other hand, an OSR Educational Pathway is defined as open when it is more flexible and informal
in its approach, allowing for considerable unbound user decisions, initiative and creativity in the ways
the user will explore and exploit the science learning resources. This may be more relevant to less formal
learning contexts, such as in the case of an adult independent visitor or a family, or even a teacher who
has decided to involve her/his students in an open-ended exploration of the resources.

2.4 The Educational Pathway Patterns
Going one step closer to practical implementation, the OSR Educational Pathway Patterns are the tem-
plates offered by the project for designing, expressing and representing Educational Pathways for a
certain user group and type of visit. Two main types of Patterns seem to be capable of describing the
various possible Pathways: a Pre-Structured and an Open Educational Pathway Pattern, corresponding
to the pre-structured and open educational Pathways as described in the previous section. The proposed
two Educational Pathway Patterns correspond to the various user groups as presented in Table 3.

School community Pre-Structured Educational Prepared mainly by:
(teachers and students) Pathway Pattern « Teachers
(potentially also Open) « Science museum educators etc.
‘Lifelong learners’ Open Educational Pathway Pattern Prepared mainly by:
(potentially also Pre-Structured) « Science museum educators etc.
« Users / lifelong learners

Table 3: Educational Pathway Patterns and user groups J
- e
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2.4.1. Structure of the OSR Educational Pathway Patterns
In many cases, learning experiences should be ideally embedded in a context which provides the means for
the preparation of the learner for the learning experience before it takes place, as well as for facilitating
the retention and future exploitation of the outcomes of the learning experience for a longer time after
it has taken place. This is a fundamental principle in formal education, but can also be seen as a useful
dimension (even if not that prescriptive) in informal learning environments. For this reason, the OSR Edu-
cational Pathway Patterns propose the organization of the science learning experience in three steps:

i. Pre-visit': activities preparing for the interaction with the main resources of the science museum(s)/
centre(s) in question. These activities may or may not include the use of digital resources.

ii. Visit: activities involving interaction with the targeted resources of the science museum(s)/centre(s)
in question, in or outside the science museum/centre.

iii. Post-visit: activities rounding up and concluding the learning experience, after the interaction with
the targeted resources of the science museum(s)/centre(s) in question.

From these, the Visit phase is the core of the learning experience and indispensable in any Educational
Pathway Pattern. The Pre-visit and Post-visit phases are essential for the realization of effective connec-
tions between school science education with learning activities involving work with science museum/centre
content. However these ‘auxiliary’ preparatory and follow-up phases may or may not be relevant to and
desirable for open Educational Pathways. For example, if the designer of an informal learning experience
feels that the adoption of the three-phase scheme implies linearity or a sequential nature that does not
correspond to the intended experience, they may decide to omit the Pre-visit and Post-visit phases.

Indeed, the degree of freedom or prescription in the design of a Pathway has proven to be the most debated
aspect of the OSR approach within the project consortium, which brings together two considerably separate
‘worlds’: those of formal school education and informal learning in science museum and centres.

In addition to the three phases, there is an introductory section outlining the identity of the Educational Path-
way and providing guidance for any preparations necessary before the launch of the learning activity. Each
section consists of a number of fields, for each one of which a description and/or guideline is provided.

2.4.2. The Educational Pathway Patterns developed

From the various possible Educational Pathway Patterns that the OSR project could develop, the most
complex are those describing structured visits bridging formal and informal science learning through a
school ‘visit’ (physical or virtual). Open ‘visits’ by independent informal learners, on the other hand, can
be seen as simpler, less pre-defined experiences. Structured visits of non-school users that may be of-
fered by some science museums or centres fall somewhere between the two ends of the ‘complexity and
structure’ spectrum, their exact position depending on the degree of formality applied to the design of
the visit by the science museum/centre.

1. The term ‘visit’ is used here metaphorically, and does not necessarily imply a physical visit to a science museum or centre. It aims to focus attention on
the processes before, during, and after interaction with the digital learning resource(s) in question.

11
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Therefore, the project at this stage proposes two structures as tools for use and experimentation:
« The OSR Educational Pathway Pattern for a Pre-Structured Visit by the School Community
+ The OSR Educational Pathway Pattern for an Open Visit by Lifelong Learners.

These two Educational Pathway Patterns are presented in the following sections.

From the various possibilities of interaction with the OSR resources, structured visits of the school com-
munity correspond to the most complex, detailed and pre-defined Educational Pathways, reflecting the
mapping sought between formal and informal learning practices. In the case of an Educational Pathway
for a Pre-Structured Visit by the School Community, the teacher or the museum educator selects school
science subject matter (e.g. complex physical phenomena typically causing difficulties to students) to
present it through student-centred and student-friendly multidisciplinary educational activities involving
the use of digital science learning resources available through the OSR Portal. The Learning Pathway
should represent a learning experience connecting work in the classroom or school lab with virtual or
physical visits to the OSR science museums/centres. The integration of resources scattered in various
science museums/centres into meaningful learning experiences is a priority (rather than selecting re-
sources from a single museum or science centre).

For the three steps of the learning process (Pre-visit, Visit, Post-visit), the model of Inquiry-Based Learning is
chosen as the guiding principle for structuring the activities foreseen by the structured Educational Pathways.

Inquiry-Based Learning is currently the most influential approach to science learning, and particularly so
in the field of school science education. According to it, learning should be based around learners’ ques-
tions, as they work together to solve problems rather than receiving direct instructions from the teacher.
The teacher should function as a facilitator helping students in the process of discovering knowledge
themselves. In the science context in particular, learners use their background knowledge (of principles,
concepts, theories) together with their science process skills to construct new explanations which allow
them to understand the natural world. Learners are likely to begin to understand the natural world if they
work directly with natural phenomena, using their senses to observe and using instruments to extend the
power of their senses.
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In practical terms, it is proposed that teacher and learner activity be described in the Educational Path-
ways as an iterative process consisting of the following five phases according to the Inquiry-Based
Science Education (IBSE) model:

Teaching Phase 1: Question Eliciting Activities

« Provoke curiosity: The teacher tries to attract the students’ attention by presenting/showing to
them appropriate material.

« Define questions from current knowledge: Students are engaged by scientifically oriented ques-
tions imposed by the teacher.

Teaching Phase 2: Active Investigation

« Propose preliminary explanations or hypotheses: Students propose some possible explanations to
the questions that emerged from the previous activity. The teacher identifies possible misconceptions.

« Plan and conduct simple investigation: Students give priority to evidence, which allows them to de-
velop explanations that address scientifically oriented questions. The teacher facilitates the process.

Teaching Phase 3: Creation

« Gather evidence from observation: Teacher divides students in groups. Each group of students
formulates and evaluates explanations from evidence to address scientifically oriented questions.

Teaching Phase 4: Discussion
- Explanation based on evidence: The teacher gives the cormrect explanation for the specific research topic.

« Consider other explanations: Each group of students evaluates its explanations in light of alterna-
tive explanations, particularly those reflecting scientific understanding.

Teaching Phase 5: Reflection
« Communicate explanation: Each group of students produces a report with its findings, presents and justi-

fies its proposed explanations to other groups and the teacher.

The above model is proposed as a guide of appropriate teaching practice built around the observation
of objects or phenomena in the natural world - in this case physically or virtually, directly or indirectly,
in the science museum/centre.

13
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2.5.3 The Educational Pathway Pattern for a Pre-Structured Visit by the School Community
The Inquiry-Based Science Education model of five Teaching Phases presented in the previous section origi-
nates in conventional school education contexts, where teaching is expected, implicitly or explicitly, to take
place in the classroom. The OSR project makes a step towards the integration of this teaching process with
the processes of preparing, conducting and following up a ‘visit’ (as defined in the previous sections) to a
science museum/centre. To this end, in the Educational Pathway Pattern for a Pre-Structured Visit by the
School Community, the five Teaching Phases are integrated into the Pre-visit, Visit, and Post-visit sections, as
described below. Note that an introductory section precedes the Pre-visit section.

A) Introduction and preparation

Some basic information about the intended learning experience is to be defined at the outset. This infor-
mation should allow the teacher to assess the relevance of the resource to his/her teaching needs and
particular circumstances, and provide him/her with guidance for the preparation of the learning experi-
ence. Below the main necessary elements of introductory information are presented:

Title:
Give a title that helps easily recognize the content focus and purpose of the Educational Pathway.

Short description:
A description of no more than 30 words outlining the scope of the Educational Pathway, descriptive
enough to help the user in the first instance to estimate its possible relevance to her/his interests.

Keywords:
A limited number of words/short phases reflecting the topic and scope.

Target audience:
The intended end user: teacher with students, teacher, students, other...

Age range:
Up to 6, 6-9, 9-12, 12-15, 15-18...

Context:
The places that the realisation of the Educational Pathway involves: school, science museum/centre,
independently on the web.

Time required:
The approximate time typically needed to realize the Educational Pathway. This could be distinguished
into the amount of time required for school-based work and science museum/centre-based work.

Connection with the curriculum:
Reference to the items of the science education curriculum mainly covered by the Educational Pathway,
and prerequisite knowledge

Guidance for preparation:
Guidance provided by the creator of the Pathway about any necessary arrangements that will need to
be made by the interested teacher before launching the activities described in the following sections.
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B) Pre-visit
Teaching Phase 1: Question Eliciting Activities

Provoke curiosity:

Describe ways and materials (resources already available in the OSR Portal, or other) that the teacher
will present to the students in the classroom to attract their attention to the targeted subject matter.
Make sure they are easily available to the interested user in the OSR Portal, and give directions for
finding them. Possibly and if appropriate, integrate them into one practical resource in the appropri-
ate format (e.g. a slides presentation).

Define questions from current knowledge:

Formulate the scientifically oriented questions that the teacher will present to the students to pro-
voke their engagement in thinking about the target subject matter based on their existing knowledge.
Make these questions digitally available and easily usable, e.g. by integrating them in the materials
described in the previous step.

Teaching Phase 2: Active Investigation

Note: This is a transitional phase on the borderline between the Pre-visit and Visit sections of the Educational
Pathway. ‘Active Investigation’, and in particular the step of ‘Planning and conducting simple investigation’
can take place either before or during the ‘visit’, or both, depending on whether the teacher decides to use
OSR resources of an ‘exhibit nature’ (exhibits, simulations, experiments, etc.) at this stage (on the web or
during a physical visit to a science museum/centre). However the use of physical observation is concentrated
mainly in the next Teaching Phase, under the ‘Visit’ section of the Educational Pathway.

Propose preliminary explanations or hypotheses:

Describe ways in which the teacher can encourage students to propose possible explanations to the
questions that emerged from the previous activity. The teacher should be guided here to identify pos-
sible misconceptions in students’ thinking. If applicable, locate or make relevant assistance materials
available in the OSR Portal, and give directions for finding them. If appropriate, you may consider
integrating them in the materials described in the previous steps (e.g. a slides presentation).

Plan and conduct simple investigation:

Describe ways and materials (resources already available in the OSR Portal, or other) that the teacher
can use to facilitate the students to focus on evidence as a source of answers to scientific questions.
This is the phase in which students are being prepared for the subsequent phase of evidence gath-
ering during observation. Locate or make relevant assistance materials available in the OSR Portal,
and give directions for finding them. If appropriate and relevant, it is possible to guide the teacher
to use OSR resources of an ‘exhibit nature’ (exhibits, simulations, experiments, etc.) at this stage - in
which case this activity should be moved to the ‘Visit’ section of the Educational Pathway. However
it should be noted that the use of physical observation is concentrated mainly in the next Teaching
Phase of ‘Creation’, under the ‘Visit’ section of the Educational Pathway.

15
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C) Visit

(Teaching Phase 2: Active Investigation)

Note: ‘Active Investigation’, and in particular the step of ‘Planning and conducting simple investigation’ can take
place in either the Pre-visit or the Visit phase of the experience, or in both, depending on whether the teacher
decides to use OSR resources of an ‘exhibit nature’ (exhibits, simulations, experiments, etc.) at this stage (on
the web or during a physical visit to a science museum/centre). However the use of observation for gathering
evidence is concentrated mainly in the Teaching Phase of ‘Creation’ described below.

Teaching Phase 3: Creation

« Gather evidence from observation:
This is the core element of the ‘Visit’ phase, and can be realized either in the school classroom/lab,
by remotely using science learning resources made available by the science museums/centres on the
web, or during a physical visit which will involve the use of digital resources. Locate the appropriate
resource in the OSR Portal. Explain its use to the teacher, and provide access to any accompany-
ing user support materials. The selected resource (e.g. a simulation, an experiment, an animation,
a graph or other exhibit of similar nature) must provide students with an opportunity to collect
evidence addressing the scientific questions posed in the previous stages through direct or indirect
observation phenomena of the natural world. Provide guidance to the teacher organize and manage
the activity most effectively and efficiently. It is recommended to introduce at this stage group work.
Guide the teacher to divide students in groups, each of which will be facilitated by the teacher to
formulate and evaluate explanations to the scientific questions based on the collected evidence. If
applicable, locate or make relevant assistance materials available in the OSR Portal, and give direc-
tions for finding them.

Teaching Phase 4: Discussion

Note: This is a transitional phase on the borderline between the Visit and the Post-visit sections of the Educa-
tional Pathway. ‘Discussion’ can take place either during or after the ‘visit’, or both, depending on whether the
teacher considers that the use of the digital ‘exhibits’ is necessary (or feasible) at this stage. Ideally, ‘Discus-
sion’, and particularly the step of ‘Explanation based on evidence’, should take place in front of the ‘exhibit’,
to reinforce the link between the physical experience of using the resource and the mental processing of the
observed information by the students.

- Explanation based on evidence:
Guide the teacher to provide the correct explanation for the researched topic. Describe ways and
materials (resources already available in the OSR Portal, or other) she/he can use to this end, and
give directions for finding them. If appropriate, integrate them into one practical resource in the ap-
propriate format (e.g. a slides presentation).

« Consider other explanations:
Guide the teacher to facilitate the student groups to evaluate their own explanations in the light of
alternative explanations, particularly those reflecting scientific understanding. Describe ways and ma-
terials (resources already available in the OSR Portal, or other) the teacher can use to this end, and give
directions for finding them. If appropriate, integrate them into one practical resource in the appropriate



OSR Educational Pathway Authoring Tool User Manual

format (e.g. a slides presentation).

D) Post-visit

(Teaching Phase 4: Discussion)

Note: This is a transitional phase on the borderline between the Visit and the Post-visit sections of the Edu-
cational Pathway. Ideally, ‘Discussion’ should take place in front of the ‘exhibit’, to reinforce the link between
the physical experience of using the resource and the mental processing of the observed information by the
students. However, if necessary or preferred, it can also be organized as a Post-visit activity leading into the
next phase of ‘Reflection’.

Teaching Phase 5: Reflection

« Communicate explanation:
Guide the teacher to facilitate each student group to reflect on the previous experiences and produce
a report with its findings, presenting and justifying its proposed explanations to other groups and
the teacher. Make available or direct to materials (resources already available in the OSR Portal, or
other) which the teacher can use to help the students familiarize themselves with and become effec-
tive in scientific writing.

Follow-up activities and materials

Describe and direct the user to any follow-up activities or materials that can be used to ‘wrap-up’ the
main ‘visit’ experience. These could include appropriate learning assessment and/or reminder materials
(e.g. quizzes, games, other user-friendly tests), hints for further activities, suggestions for other relevant
‘visits’, etc.

Sustainable contact
Describe and direct the user to any existing possibilities for maintaining contact with the digital resource
and its provider, or with other users of the same learning experience.

17
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Among the possible Educational Pathway Patterns, the pattern for the description of open visits by inde-
pendent informal learners can be seen as the simplest, least pre-defined learning experience examined
in the OSR project. In this case, the museum educator/science communication professional, or even an
experienced, motivated end-user, selects digital learning objects and combines them to form a meaning-
ful, user-friendly informal learning experience. The integration of resources scattered in various science
museums/centres into the same learning experience is a priority (rather than selecting resources from a
single museum or science centre).

A considerable degree of variation in the ‘degree of structure’ of the open Pathway is expected, reflect-
ing the varying degrees of user freedom in the context of informal science learning. In its extreme un-
structured form, the open Pathway can merely relate to random browsing and/or exploring of a set of
aggregated learning objects. In such a case, implying any form of prescribed linearity of the experience
may not be relevant.

Although the Inquiry-Based Learning approach adopted for the description of structured educational
Pathways may well be relevant to open visits, too, it is felt that its structured nature may not correspond
well with many of the possible formats of an open visit. Therefore, in this case a much wider Resource-
Based-Learning conceptual framework is applied as the basis for the conception of the open visit. To
allow for the highest possible flexibility, the present Pattern makes minimal use of different sub-phases,
retaining however the basic organization in a three-step scheme of activities: before, during, and after
the ‘visit’. The core of the learning experience constitutes the ‘visit’ phase, with ‘Pre-visit’ and ‘Post-visit’
being left optional to the discretion of the designer of the Pathway.
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2.6.3. The Educational Pathway Pattern for an Open Visit by Lifelong Learners

A) Introduction and preparation

Some basic information about the intended learning experience is to be defined at the outset. This infor-
mation should allow the teacher to assess the relevance of the resource to his/her teaching needs and
particular circumstances, and provide him/her with guidance for the preparation of the learning experi-
ence. Below the main necessary elements of introductory information are presented:

Title:
Give a title that helps easily recognize the content focus and purpose of the Educational Pathway.

Short description:
A description of no more than 30 words outlining the scope of the Educational Pathway, descriptive
enough to help the user in the first instance to estimate its possible relevance to her/his interests.

Keywords:
A limited number of words/short phases reflecting the topic and scope.

Target audience:
The intended end user: independent informal learner, other...

Age range:
Up to 6, 6-9, 9-12, 12-15, 15-18, 18-25, 25+,...

Context:
The places that the realisation of the Educational Pathway involves: science museum/centre, indepen-
dently on the web.

Time required:
The approximate time typically needed to realize the Educational Pathway.

Science learning elements:
Reference to the areas of science learning mainly covered by the Educational Pathway, and prerequisite
knowledge

Guidance for preparation:
Guidance provided by the creator of the Pathway about any necessary arrangements that will need to be
made by the interested user before launching the activities described in the following sections.
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B) Pre-visit (optional)

Orientation information

Describe and direct the user to any information available on the context and elements of the learning
activity, which may prepare and orient the use before the ‘visit’. Such information may typically be avail-
able on the web (e.g. on the museum’s website), but in cases it may also relate to other media, such as
TV programmes, printed materials (e.g. museum leaflets) etc.

Building pre-experiences

Describe and direct the user to any information or activities that might exist and which would be a useful
pre-experience preceding the main intended ‘visit’. Such content may for example refer to other learning
objects on the web, or, in the case of an open Pathway addressing children and families, elements of the
school curriculum which children should have some knowledge of.

Support or guidance available before the visit
Describe and direct the user to any support or guidance mechanism or contact that may exist for the
preparation of the ‘visit’.

C) Visit (the minimal core of the learning experience)

Provoke curiosity: questions to ask, things to observe (optional)

Describe in simple terms the questions that the user could ask, or the observation or information he/she
could concentrate on, during the ‘visit’ to get the most of the learning potential offered by the experi-
ence. Direct the user to any relevant digital resources.

The core experience

Direct the user to the digital resources constituting the core of the ‘visit’ and describe in detail the way
in which the ‘visit’ should be conducted, focusing on information that will help the user’s orientation
through the resources involved. If appropriate, explain the rationale behind the proposed ordering of the
activities, or state and explain the freedom in which the learning experience can be shaped by the user.

Support or guidance available during the visit (optional)
Describe and direct the user to any support or guidance mechanism or contact that may exist to support
the ‘visit’ in real time.

Any other relevant information (optional)
Provide any other information that does not fall under the previous categories but is necessary or useful
for the effective / efficient realisation of the ‘visit’.
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D) Post-visit (optional)

Follow-up activities and materials

Describe and direct the user to any follow-up activities or materials that can be used to ‘wrap-up’ the
main ‘visit’ experience. These could include appropriate learning assessment and/or reminder materials
(e.g. quizzes, games, other user-friendly tests), hints for further activities, suggestions for other relevant
‘visits’, etc.

Sustainable contact
Describe and direct the user to any existing possibilities for maintaining contact with the digital resource
and its provider, or with other users of the same learning experience.

21
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3. OSR Educational Pathway Authoring Tool
The OSR Educational Pathway Authoring Tool is a web based application aiming to help users develop Educa-
tional Pathways applying the Educational Pathway Patterns presented in the previous section of this Guide.

Home OSSR Repository OSR Toolk-Box Lesm Miove Mewa Help

OSR Repository

The OSR portal contains educational material in the form of educational content (images of exhibits and scientific
instruments, videos, animations, exercises, graphs. links) and of educational pathways (structured and open
learning activities organized according the inquiry based pedagogical model), Users can search for the educational
materials in the "Explore OSR" saction or to upload their own materials to the OSR Reposivory, using the “Share your
Contant” section,

The OSR Repository goes mobile! Mow OSR Educational Content is available for mobile and
handheld devices. Vigit Mobile O5R and explore the repository through your mobile phone,

¥isit OSR Camp in Second Life! Explore the Foucault's Pendulum interactive exhibit and numerous
other contants of the OSR Repository through a unique immersive experience in a realistic context.
From here you can download and install Second Life Viewer which is used for entering the Sciences
Carmp in Second Life. Teleport to Sciences Camp.

W

Explore OSR Share your Content
Search for Learmning - "‘l “Il: ] ~ Upload Leaming
DObjects ?:.-fj!‘p- ;—-;" Objects
" "l'.'"- - -~
-

Search for Educational Upload Educational
Pathways Pathways

Figure 1: OSR Portal }—-
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3.1 Prerequisites
Basic familiarity with computers and how to browse the Internet will be adequate for using the OSR
Educational Pathway Authoring Tool.

Before using the Educational Pathway Authoring Tool the user must ensure that the computer has the
Mozilla Firefox 3.6 (or newer) browser installed and access to the internet. The installation programme
for this open-source, free-of-charge browser can be easily downloaded from www.mozilla.com/firefox/.

In addition, it is recommended that the resolution of the computer display is adjusted to 1024x768 or higher.

3.2 Entering The OSR Pathway Authoring Tool
In order to proceed, direct the browser to OSR Portal, at http://www.osrportal.eu/, click on “OSR Reposi-
tory” link and login by providing your account credentials (username/password). In case you do not have
an account, please register with the portal by selecting the “Create New Account” link. (Figure 2)

Welcome to the OSR. Portal

The Open Science Resources (OSR) portal enables you to
access the finest digital collections in European sdance
centres and museums, to follow educational pathways
connecting objects tagged with semantic metadata and
to enrich the contents provided with sodal tags of your
awn chaica,

Explore OSR: The O5R Repository incudes numerous
educational matenals (images of exhibits and soentific
mstruments, armations, videos, lesson plans, student
projects and educational pathways with guidelines for
NEEFSCIVE MUSBLUM Vgt BXpErences)

Share your content: The OSR Tool-Box will prowde you
with all the necessary tools to prepare your content for
thie DOSR Repository. The QSR tools offering a unigue
authoring environment to design and share your awn
educational pathways,

Join the OSR educational community

Username:
Password: |
Figure 2: Entering the OSR
Pathway Authoring Tool
Login "
SRR D oot I
.
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Upon entering in Educational Pathway Authoring Tool, the user should choose what type of Pathway they
wish to construct, ‘structured’ or ‘open’. Detailed documentation about the difference between structured
and open pathways is provided in the Section 2 of this Guide. The authoring of both types of Pathways
is based on a similar structure and the same interface and tools. In the following sections of this Guide
the construction of a Structured Pathway is presented.

OpenScienceResources

merging science & knowledge

CONMNECT Construd vour Educabonal Palinay
Please select the typs of vour pathway:
Craale a structured palhway Craale an opan paltway

Figure 3: The OSR

Pathway Tool Interface

Introduction

Q el b ey s
-
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3.3 Creating An Educational Pathway

Upon selecting the Structured Pathway type the platform forwards the user to the authoring page. The
authoring page consists of:

The phases navigation breadcrumb: The breadcrumb is a navigation aid that helps the user to
keep track of his/hers location within the different phases of the Educational Pathway. The bread-
crumb appears both in the upper and lower section of the page. The navigation between the different
phases can be done by the arrow buttons appearing below the breadcrumb (Figure 4a).

The “Save as Draft” button: This button is used in order to save an unfinished Pathway. The unfinished
Pathway can be retrieved later for completion. Once the user saves the Pathway as draft, the draft Path-
way can be accessed by the “Item’s I've contributed” section in the account page of the user (Figure 4b).

The main authoring pane of the phase: In this pane the user will be able to provide input for each
of the available activities of each phase (Figure 4c).

The Pathway Authoring Tool link & OSR Portal link: The first link directs the user to the starting
page of the authoring tool, ignoring any information provided to the tool so far and the second link
redirects the user to the starting page of the OSR Portal (Figure 4d).

Pathway Authoring Tool Create your Bducational Pathwiay Links to: | PAthwiay Sothoding Tool £: OSR Podtal

Guidance for preparation

LI | = A - BT

Figure 4: The OSR Pathway
Authoring Page

[ vegire ooty
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3.4 Authoring Pane

The authoring pane is the section where the activities of each Pathway phase are inserted by the user.
Both “Structured” and “Open” Pathways consist by four phases:

Introduction
Pre-visit
Visit
Post-visit

Each phase contains a series of activities, which the user completes in order to create the Pathway. An
empty activity pane for the Pre-visit phase of a Structured Pathway is presented in Figure 5. Visit and
Post-visit phases follow a similar design to the Pre-visit phase.

L] 1™ L S T T

Teaching Phase 2! Aaive Investigation

2.1 Proposa pr ¥ Bupless ions or

Dol sy i Shich B TRCIT CHB FCE K]S TS b s PO Selin RO T T (AR et e e o o & oy
B L 1T v S

wilubbs 7B n- e, s g Brrioen B mbng vhom. I nrpregvion, ey e bomgsating e e sl el ke
pronivua mape .  shlan prcamerdas)

l-mruuu I

[ F ArFebols = loium =5 L 4

T Pemd sl Bty sk 1 e e s

ot

JJJJJJJ

Figure 5: Pre-visit
Phase Authoring Pane

oA, Sl ke b el sy
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Each activity consists of five fields:

Title of the Activity: The title for each activity of the respective phase (Figure 6a).

Guidelines for each activity: A short text describing the actions the user has to perform for the specific
activity (Figure 6b).

Description: In this field the user describes what the actual actions should be for the specific activity. To
accomplish this the user has at his disposal a rich text editor where he/she can describe what should actions
should take place during this activity. The user can format this description by adding bold, italic or underlined
text, add bullets, change the color of the text and add hyperlinks to enrich his/her description with additional
material (Figure 6c).

Adding Learning Objects: In this filed the user can associate up to five digital learning resources to the spe-
cific activity (Figure 6d). A detailed description for the process is provided in paragraph 3.4.3 of this Guide

Adding an Image: In this field the user can upload an image file by clicking on the “Upload” button. The im-
age will be accompanying the description provided to the Description field (Figure 6e). A detailed description
for the process is provided in paragraph 3.4.2 of this Guide

Farmylaty tha scisaslcally srantad quessens that the twachar will pragwnt to the sudarts ts pravels thair angeqamant in thinking st the terget

6a
(1.2 Define questions from current hwwludgp @ ’

dubject Battid bagad on e suidtieg baevledge. Mok thada queisans dgivally aviillabla and saslly wi bl ag by agratng Ram is tha matarals
dapcribad i thi previdws i

Description Image
L ] = A Fonbdy = Faemm = 5 X o @
Updoaed

* How can we tell that the Earth is mowng? 6¢C
Arg thers any drect indcations?

= The succesacn of day and night

= The apparent movement of stars

= Can wi defign an expenment that can proye the Earth's
rotation around its axis?

b anyway?

fabede

phasal. imags 11004

) Meed help? Jee vt sotiens

©) *

Figure 6: Structure of

How does a pendulum work.pdf P

o * hald Objoct an Activity
Prove Earth retation.pdf =

Ch = |
1% Earth rotating.pdf

(VL e )
Mowing Stars.mpd -

i
Day - Night.mp4

LQ

—T
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3.4.1 Creating Hyperlinks
In the text editor the user can also create hyperlinks. This is a very useful feature since these hyperlinks
once selected can lead the user directly to material associated with the text. In order to create a hyperlink
the user will need the URL for the link. Once the user selects the text that he/she wants to add the hyperlink
to, he/she needs to click on the Insert/edit link button on the text editor as shown below (Figure 7).

1.2 Delne guestions from current knowledge

Formulye the soertfcally orertsd Querions That the Teschar wil DrEsEsn 16 CW8 TGRS 35 DITVORE (el SRgADTEN I8 MARkIng B0 T 1aRDET b jecT maner
baied o thew exblag & beibgm, Hake theie ¥ dupially lolda sl sawly ubabls, 8.9 by wisiralsyg them s e matenak deicrbed in e ohevew
g,

Image

Uptoad

ptuen =B E g

* How can we tall that the Earth is maving?
Are there any dinett (ndications? . .
Figure 7: Creating

a Hyperlink

= Thee succeasinn of day and night
-The it of gtare

SO SNt Moy armes

= Can we design an experiment that can prove the Earth's
rotstion aound its axis?

« Whal's & pendulum amway?
= How does it work?

Diebets

phases. image 10396

‘g‘, mend heip?

Once the Insert/edit link button is clicked a pop-up window is presented (Figure 8). In this window the user should
provide the URL of the link, specify if he/she wants the target link to be opened in the same browser window or in a
new browser window and provide a short title to characterize the linked item. This title will appear in a tool tip when
the cursor rests over the link in the editor or the when the end user views the Educational Pathway (Figure 9).

Dieseription
B @R Asroatety -Rwe S BE g
) Insert/edit link - Mozilla Firefo; -|oj x ) e~
» How can we Iieli that the E’”?h Is maing?
I | |http:waw.osrpor'ﬁl.Eufconnect;’ﬁny_mcef’dﬂeme iy Are there any direct indications
= The succession of day and night

Insert/edit link = The apparent movement of stars

Link URL |htt|:l:_-’_-"osrpc-rtal.eu_-’en_-’node_-"EJBSEI-q-|

» Can we design an experiment that can prove the Earth's
Target | Cpen link in a new window ;l rotation around its axis?
Title |Fou:au|t's FPendulum |

» What's & penduluim anyway?

Figure 8: Insert /
Edit link

» How does |t work? Figure 9: Title of
the linked object
presented in the
text editor

| Dane
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3.4.2 Adding an accompanying image to the activity.
Here the user by clicking on the “Upload” button can upload an image file. The image will be accompany-
ing the narrative of the Description element. The image file has to be in one of the following formats:
jpeg, gif, jpg. Once the image file is uploaded the field will present the image as shown in (Figure 10).

Uploading anew image when an image has already been uploaded will replace the existing image. In
order to remove an image and leave the activity without an image click on the “Delete” button

Image

Upload

Figure 10: Adding an
accompanying image

Delete

phase2, image 11.JPG



3.4.3 Adding Digital Resources
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In this field the user can add up to five digital resources to each activity. An object can be either a Learn-
ing Object stored in the OSR Repository or any other digital resource.

Adding a Learning Object from the OSR Portal

« Search the OSR Repository for a leaning object. The user can search the OSR Repository by providing
a free text string. The results of the search will appear under the “From OSR Repository” section. For
each result the user can see the title and the plus sign (+). By clicking the (+) sign the object will be
associated to the specific activity (Figure 11a).

« Use an object from the user’s collected object list. If the desired object has been marked as a fa-
vorite, the title of the object along with a plus sign (+) will be presented under the “From Collected
Objects” section. The user by clicking the (+) sign can automatically associate the respective object

with the activity (Figure 11b).
Adding external digital resources

In order to add external digital resources the
user has to click the “Upload Object” but-
ton under the “Attach external file” section.
The user then will be prompted to select the
desired file and click “Open”. Automatically
then the file starts uploading in the portal
(Figure 11¢).

While the user adds objects, these objects
will appear in the Object section. In this sec-
tion the object’s link also appear and the
user can highlight it and copy it, in order to
use it to create the object’s hyperlink in the
text editor using the process described in
section 3.5.1. Instructions are also provided
by pressing the “ i ” next to each object’s link
(Figure 11d).

3.4.4 Authoring the Visit and
Post-visit phases
The authoring and editing of the consequent
two phases of a Pathway, ‘Visit’ and ‘Post-
visit’, can be done in the same way as de-
scribed in the previous sections for the ‘Pre-
visit’ phase.

Objects

+ Add Object

A short historical account on the

Foucault pendulum and the

OSCOpe 11d

[9'r C @

Foucault pendulum made from Lego

blocks
L Q

How can one observe the Earthes

rotatione
o

Interactive image of the Foucault

pendulum at Deutsches Museum
w9

From collected shjects W 11a

, Foucault pandulum made from Lege || foucaull Search

=

blocks

" &n alerto

o+ 'We Choose the Moon

, Péle Nord pble Sud, les scientifiques

A short historical ascount on the
4 Foucault pendulum and the
gyroscope

Attach enternal fila

Upload Object

Maximum file size: 8 M8,

ad Foucault pendulum in Heureka

, Foucault pendulum rmade from Lego
" blocks

o Foucault's Pendulum

How can one observe the Earthes
= rotatione

Interactive image of the Foucault
“ pendulum at Deutsches Museum

Figure 11: Adding digital resources '
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3.5 Finalising the Pathway

To finalize a Structured Pathway the user must complete all phases and activities. Upon completion the
“Final” phase of the Educational Pathway Authoring Tool appears. In this authoring pane the user can
preview the Educational Pathway developed and publish it.

By clicking the Preview button the user will be able to view the Educational Pathway. There the user is
able to see all the information and the digital resources used for the specific Pathway. If the educational
Pathway is not ready, the user is able to move back to the previous phases by clicking the “Back” button
in the navigation breadcrumb and correct the corresponding activities. If the Pathway is completed and
the user wants to publish it in the OSR Portal, the following actions must take place:

Set the Pathways license attributes (Figure 12a).

Upload a preview image. This image is the image that the end users will be able to see in the portal
reference page (Figure 12b).

Upload the formal educational metadata file (XML file) created by the OSR Metadata Authoring Tool
(Figure 12c).

Click on the “Save your Pathway!” to save your Pathway (Figure 12d) in the OSR Repository.

Frevenw

Femicme P

Allem favmimeriisl wied ol paud mack

-

-

Wl el ot ations ol paser wark l

12b

Prevenm Image

oL ke 12c¢ i

Figure 12: Finalising
the Pathway




OSR Educational Pathway Authoring Tool User Manual

4. Amending a Draft Pathway
During the completion of the different phases, the user can temporally save the work that has been done by
using the “Save as Draft” functionality. The user can retrieve the draft Pathway and continue authoring by
visiting his account page (Figure 13) and selecting the draft Pathway that wishes to amend (Figure 14a). The
same procedure applies also for completed Pathways should the user wishes to enhance them (Figure 14b).

Wkome 1o the OSE, Portal

Tha Cpan Beissts Radburoed (O58) pornal anablas
you W s0beis the Beadt Bl celledtienn in
Enrapass dtianes camtrad ot madeund, 1o filley
adaatsnal Btk iys consernag shiects tagend with
samantie mrtedits and W annich the s
provided winh Serial thgn of pral sve dhibe

Caplers OSR: Tha IR Rapsaitery inchalas sumsres
whucations] matsily Qmager of sshibits  sd
L i, widesn, laaren
plang, ptwduat projucts snd sducitionsd pathasye with
guidelinag for intaractivs mussem wist ssperiencar)

hare yow oanteal Thi 08 ToslBen ol pravide
g Wik ol o REOERRARE TESIE T6 peRBane peer
oabnany Br e 05 Regesiiecy,. The OBR wesly
SRR b s aulhaiiig smviransest T s s
Fhart The dwn delisnil podvies

Find corent usng the OSR Tag Clold

Biadiearaity Biobechrdey Cos of srimuliplastnabingty Call strocbar v, TTP R T
matien COlOUP Earth Foucault pendulum
Paluithon Bepelities sbwsdines Bafleotsan Raflecton Rerictien Ralvactin — - St il bt
= Sustainable development wark wd paer
Havigation
Whia's cnilire: Magaton
i L
Thasn it corrantly I orer st [ poust sabisa, -:--.a-b--- L
ey [Féy vecmms] Le
Wha's new er b :

Figure 13: Directing
to “My Account” page Teseriditi 14a
Counbry
i e
1+ ]
Educational Pathearys B9

Learning Object
P

Figure 14: User
Account Page
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Once selecting the Pathway the user wishes to edit then is transferred to the Pathway node page where
s/he has the following two options “Edit” and “Delete” (Figure 15). By clicking on the “Edit” link the system
will retrieve the Pathway and will open the Educational Pathway Authoring environment in order for the
user to continue the development of the Pathway. “Delete” removes the Pathway from the repository.

Foucault'’s pendulum Havigation

Driginal Tider
Foucsult's Pendulum

Eeywoards:

Pendubim, rotaten, vertical plane, escllatesh, agdarent
mowirmnt, pard, atguler ipaed

Description:

Studerts will cbierve the mevemant of Foucaults pendulum in
ordar 1o witness the Earh's rotation.

Figure 15: Pathway
node page

Edit | Delete

Tha hoanas of tha werk Peutaslt's pendulom by

¥ dactian, Hi
reguirmns indic ativg of tha hcanss qerarning the wark. sttnbutics
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5. Presenting your Pathways on the OSR Portal
The following screenshots present instances from both the authoring environment (left pages) and the
end result presented to the users of the OSR Portal (right pages).

Pathway Authoring Tool

Save as Draft >
Introduction
Title l
Foucaull's pendulum
Guidance for preparation
B Iy = A - Foubamly = Fontsim =~ 50 X F

1. The teacher should prepare a small presentation with &
the proposed pictures, videos and relative material.

+ Prior to the visit the teacher

- shows videos and images that prove Earth's
rotation.

= presents pendulum images in order to explain its
basic properties.

- presants the basic equations of circular motion
and explains how they can be used in this
axperiment.

- gxplains the basic properties of the phenomenon . .
and why the experiment wouldn't work at the Figure 16: Introduction

Squator. editing instance
- makes a brief presentation of Foucault's w
Introduction
Tiek, gidarees
Save as Draft >
— ™
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Pathwsay Authoring Tool Viewer Pathway Authoring Tool 2 O0SR Portal

Foucault's pendulum

Pleasze click on a phase to view related sctivities:

Introduction Post-Yisit

Introduction

Oviginal Tithe:
Foucault's Pendulum

Dascripbion:
Students will sbzerve the movement of Foucault's pendulum in order to withess the
Earth’s rotation.

Classification:

Irvurtis Inerlis Cirsular motion, Feutadll pendulum, Conservalien and dissipation

Guidance for preparation

1. The teacher should prepare a small presentation with the proposed pictures, videos
and relative material.

@ Prier to the visit the teacher
= shows videos and images that prove Earth's rotation,
- presents pandulum images in order to explain its basic properties.
= prasants the basic equations of circular motion and anplaing how they can be used in this experiment.
= euplaing the basic proparties of the phenomenon and why the superiment wouldn't work at the equator.

= makes s brief presentation of Foucasult’s experiments. )
Figure 17: Introduction

A waach o N
A presentation instance

= presents videos of pendulums sround the world

- presents videos that illustrate the difference in cbservation between an observer on Earth and a one over it

«»

2. The swdents’ workshears should be printed prior vo the vigi

Lo Seudud by P

“"-*,..,";_.,,—- .ﬂF‘EI'I SCIENCERESOURCES
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Teaching Phase 2: Active Investigation

2.1 Propose preliminary explanations or hypotheses

s _— 3 V] PR T 4o

Description
B rp = . A vlrotmmiy ) fota -5 L4
How can we use a pendulum to witness the [

Earth's rotation?

The teacher helps the students to combine the idea of a
swinging pendulum with relevant motion.

Students should realize that the pendulum's swing is
independent to the surface below,

Common Misconceptions:

The teacher identifies possible misconceptions. The
three misconceptions mentioned below are crucial, so in'—
case no student mentions any of the above, they should
be pointed out from the teacher.

1. A pendulum can keep oscillating without stopping
once it is set to motion.

Q) Mead halo T o B male 20rk I o6 cidec

Objects
Miscsncaptten Zpdt '-“.- Q + Add Dbject
Misconception Lpdf
| i 0o
oo

38

Image

Delete
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Figure 18: Pre-visit
editing instance
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Pathway Authoring Tool Viewer Pathway Authoring Tool OSKE Portal

Foucault's pendulum

Please click on a phase to view related sctivities:

pre-Yisit
Introduct [ Post-Visit

pre-\fisit > Phase 2

Fropose preliminary explanations or hypotheses

Howr can we use a pendulum to witness the Earth's rotation?

The teacher helps the students to combine the idea of a swinging pendulum with
relevant motion.

Students should realize that the pendulum's swing is indepandent to the surface
below,

Comnion Misconceptions:

The teacher identifies possible misconceptions. The thres misconceptions
mentioned balow are crucial, 5o in case no student mentions any of the above,
they should be pointed out from the teacher.

L. A pendulum can keep saclilsting without stopping ence it is set to motion.
2. There is a force that makes the pendulum's swing plane rotane

3, Tha tiesd point of the pandulum rotates along with Earth, therefore the swinging
plane must change respectivaly,

Supparling Muberisl

Figure 19: Pre-visit
presentation instance

‘“:*T...."E- .DPEH SCIENCE RESOURCES
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4.1 Explanation based on evidence

nru LT A- terk Ty % | Port s = Iﬁ ¥ 3+L
The teacher: Upload

* Points out again that its them along with Earth that move
and not the pendulum.

* Reminds the students that the twist of the pendulum's
fixed point does not effect the oscillation plane.

= Comments on how slowly the Earth seems to twist. (At
the equator the Earth's speed is 465m/sec at S0%0 latitude

F21mfzec snd st the Poles Omfsec) f AR'* H
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Students:

Delete
s Discuss how does the Earth's rotation affect our lives. o i Pt o
= They discuss the gxercise they are asked to do.
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Foucault's pendulum
Plesse click on o phage to view relaved scrivities:

Introduction Pre-Yisit

\isit > Phase 4

Explanation based on evidence

The teacher:
# Points out again that its them along with Earth that meve and not the pendulum.

# Raminds the studants that the twist of the pandulum’s fised point doas not effect the
oscillation plane,

* Comments on how slowly the Earth seems to twist. (Atthe equator the Earth's speed iz
465mfsec ot 507 latitude 321msec and st the Poles Om/sec)

Students:
® Discuss how doas the Earth’s rotation sitect sur Hvess

* Thay discuss the coorcine they are asked to do,
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Figure 21: Visit presentation
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Teaching Phase 5: Reflection

5.1 Communicate explanation
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Description
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# The teacher presents some related videos: .Al
- Other pendulums around the world.

= The

pendulum's movement
not standing on Earth would see

as an observer who is

- The pendulum’s movement as an observer who is

standing on Earth would sas.

- A full rotation of the plane underneath the

pendulum.

« Students are asked to fill in a repaort,

= This report will help the students get a glimpse of
how scientfic work is done. Moreover it will help them
confront one of the main weeknesses most students
have in science, which is difficulty in experession.
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Pendulum Animation.mpd
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Figure 22: Post-visit
editing instance
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Foucault's pendulum

Please click on a phase to view related sctivities:
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Communicate explanation

® The tescher presents some related videos:
= Oilhver pendulurs dround the world.

= The pendulum's woverent 38 an ebserver whe Is not standing on Earth would
see

= The pendulum’s moverrent 48 30 observer who = standing on Earth would see.

= & full rotstion of the plane underneath the pendulum, i

® Students are asked to fill in & ropur,

= This report will help the students get a glimpee of how scientfic wark iz done.
Maraover it will halp them confront ene of the main weeknesses most students
have in sclence, which is difficulty in experession.

# Divided into groups, students are asked to make a short prasantation of their report about Foucault's pandulum and
present their findings.

Supperting Materisl Figure 23: Post-visit
presentation instance
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