[bookmark: _Toc262756050]The Educational Pathway Pattern for a Pre-Structured Visit by the School

A) Introductory section and preparatory phase
The following basic information about the intended learning experience is to be defined at the outset. This information should allow the teacher to assess the relevance of the resource to his/her teaching needs and particular circumstances, and provide him with guidance for the preparation of the learning experience. Note that most of this information can be directly linked to specific elements of the GEOTHNK Application Profile. The formalisation proposed there for certain elements is to be applied accordingly in this introductory section too.
In these materials we use the impressive artworks of Maurits Escher to find geometric transformations and recognize the type they belong to. We explore the technology of obtaining one figure from another.
Title:
Give a title that helps easily recognize the content focus and purpose of the Educational Pathway.
The magic identical figures of Escher
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.
These materials give the opportunity for research when introducing the section Identical figures with the help of the impressive artwork of Maurits Escher.
Keywords:
A limited number of words/short phases reflecting the topic and scope.
Escher, similarities, identical figures, geometric transformation, plane
Target audience:
The intended end user: teacher with students, teacher, students, other…
Age range:
14-15 year-olds 
Context:
The places that the Educational Pathway involves: school, science museum/centre, independently on the web.
http://www.mcescher.com/gallery/symmetry/ 
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.
Technical requirements:
Description of any special technologies, infrastructure and/or technical expertise required for the realization of the Educational Pathway.
The teacher needs a media projector and Internet access. If the students work in a computer room they need to know how to work with dynamic mathematical software as GeoGebra, but it is also possible to exchange it with worksheets where a picture has been printed and the students can mark with a pencil their discoveries.
Author’s background:
What was the main function of the person who prepared the Educational Pathway: school teacher; museum educator; parent; other.
Connection with the curriculum:
Reference to the items of the science learning vocabulary mainly covered by the Educational Pathway, and prerequisite knowledge.
Introduction to the section “Identical figures“ in 8 grade.
Learning objectives:
Short description of the objectives of the described science learning experience.
We use a research approach when introducing students to the section Identical figures. Before the students get to know the different types of geometric transformations, with the help of the impressive artworks of Maurits Escher, they find by themselves identical figures and think about the technology to obtain one figure from another.
Students detect independently different geometric transformations and describe the technology of obtaining a copy image of each one of them.
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.
B) Pre-visit
Teaching Phase 1: Question Eliciting Activities
· Provoke curiosity: 
Describe ways and materials (resources already available in the GEOTHNK repository 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 GEOTHNK repository, and give directions for finding them. Possibly and if appropriate, integrate them into one practical resource in the appropriate format (e.g. a slides presentation).
The teacher shows several pictures from the different strands of Escher’s artworks http://www.mcescher.com/gallery/ 
The teacher discusses with the students whether they have seen them before and if they like them, etc.
· Define questions from current knowledge
Formulate the scientifically oriented questions that the teacher will present to the students to provoke 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.

The teacher focuses on a picture from the artistic strand “Identical figures“. They discuss the following questions:
· Can you see identical figures? Which are they?
· If you have to draw such a picture what would you do? (The expected answer is  Copy Paste)
· If we have one of the figures and copy it, how can we arrange the figures so that we can have this picture as a result?
· Do you think the transformations we apply to the figures can be classified somehow?
	
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 GEOTHNK 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 possible misconceptions in students’ thinking. If applicable, locate or make relevant assistance materials available in the GEOTHNK repository, 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 GEOTHNK repository 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 gathering during observation. Locate or make relevant assistance materials available in the GEOTHNK repository, and give directions for finding them. If appropriate and relevant, it is possible to guide the teacher to use GEOTHNK 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.

At this point the teacher gives instructions: 
1. Look at the pictures in the gallery. 
2. Choose two pictures. 
3. Find identical figures in them. 
4. Focus on 1 figure and explain how exactly the others are obtained from this specific figure.
5. Think whether all the figures in the picture are transformed in figures identical to them by the same “rule“. 

B) 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 GEOTHNK 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 GEOTHNK repository. Explain its use to the teacher, and provide access to any accompanying 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 GEOTHNK repository, and give directions for finding them.

Observe the exhibits on: http://www.mcescher.com/Gallery/gallery-symmetry.htm
The task is for homework.  Each student (or teams of students) has to view the gallery. They have to choose 2 or 3 pictures,  then they have to find the identical figures in these pictures and describe how each figure was obtained from the other, for instance by ”moving it 3 centimeters to the left “, “rotation around a point“, “a mirror image with respect to a line“, etc. 

Teaching Phase 4: Discussion 
Note: This is a transitional phase on the borderline between the Visit and the Post-visit sections of the Educational 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, ‘Discussion’, 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 GEOTHNK repository, 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 appropriate 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 materials (resources already available in the GEOTHNK repository 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 format (e.g. a slides presentation).
The teacher selects 1-2 students to present their “discoveries“ in front of the class, so that different transformation are demonstrated. The presentation includes projection of the corresponding image and the student points out  possible axes of symmetry, centres of rotation, vectors for translation, etc. showing how exactly one figure is obtained from the other.  At this stage it is not required the students to use specific terminology, they simply need to see how the figures were transformed and to explain their movement. At the point when the student presents a specific transformation the teacher should say: “The transformation“ your classmate presents is called………“ The teacher points out its main characteristics as axes of symmetry, vectors for translation, etc.

C) 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 Educational 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 GEOTHNK repository, or other) which the teacher can use to help the students familiarize themselves with and become effective in scientific writing. 
In the following phase the students study each one of the transformations. They are required to illustrate each transformation with a picture from the observed exhibits and to mark the characteristics of the specific similarity. There is an example in the files Е94_Rotaciq and E94_Translaciq. They can do the marking using software or they can print the picture and mark the necessary using a pencil. As students can find different identical figures in one picture they can mark them with a different colour.
The students discuss whether all the figures in the picture are transformed by the same “rule“ in figures identical to them or this is only true about the figure in question. 
They comment on whether there is a “rule“ that transforms all the figures in figures identical to them.
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. 
[bookmark: _GoBack]An optional topic that can be discussed is the multiplication of identical figures. For example, on the same pictures of rotation the corresponding axes can be shown and the technology of obtaining the image through rotation and through the multiplication of the two axial symmetries.
http://www.geogebratube.org/student/b73463
Task: The students can create their own pictures using dynamic mathematical software.
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.
https://sites.google.com/site/sotm20122013/2-kompozicia-na-ednakvosti
http://www.mcescher.com/





[bookmark: _Toc247434479][bookmark: _Toc262756054]The Educational Pathway Pattern for an Open Visit by Lifelong Learners

A) Introductory section and preparatory phase
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]The following basic information about the intended learning experience is to be defined at the outset. This information should allow the user to assess the relevance of the resource to his/her learning needs, preferences and circumstances, and provide him with guidance for the preparation of the learning experience. Note that most of this information can be directly linked to specific elements of the Application Profile that will be used in the framework of the project. The formalisation proposed there for certain elements is to be applied accordingly in this introductory section too.
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 Educational Pathway involves: science museum/centre, independently on the web.
Time required:
The approximate time typically needed to realize the Educational Pathway. 
Technical requirements:
Description of any special technologies, infrastructure and/or technical expertise required for the realization of the Educational Pathway.
Author’s background:
What was the main function of the person who prepared the Educational Pathway: museum educator; parent; school teacher; other…
Science learning elements:
Reference to the items of the science learning vocabulary mainly covered by the Educational Pathway
Learning objectives:
Short description of the objectives of the described science learning experience
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.
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 available 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’.
B) 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 experience. 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’.
C) 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. 

