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1 Executive Summary  

This deliverable is the outcome of task 3.1 and 3.2. It presents the background for the development of 

a Pedagogical Planner corresponding to the claim of the ISE Project to facilitate the implementation of 

eLearning resources in science teaching. Furthermore it shows how teachersô professional 

development can support ICT competences of teachers.  

The main outcomes are a presentation of inquiry based science education, the description of the 

Pedagogical Planner, explanation on how a flexible scaffolding structure can support different needs 

of the teacher and the scientific background for teacherôs professional development.  

As described in the DoW the inquiry based approach in science teaching should be supported. 

Additionally the use of eLearning elements in science education should be fostered. Therefore we 

start with giving an overview of the inquiry based learning and teaching approach and a short insight 

into the pedagogy of eLearning.  

Many factors have an influence on the planning and the implementation of a lesson. And bringing in 

inquiry based science education (IBSE) and eLearning elements adds additional factors. To facilitate 

the planning of inquiry based lessons with eLearning elements we provide the lesson planners e.g. the 

teachers, with a scaffolding structure, the Pedagogical Planner.  

But inquiry learning and teaching have different faces and we don´t want to force the creativity of the 

teacher in a fixed form. As a consequence we offer the teacher four scenario templates that can also 

be used as scaffolds for lesson planning. The 5E model is an approach to inquiry learning that ISE, 

and hence the pedagogical planner will support. Apart from this model, recent research and 

development has resulted in multiple scenarios that can be used for genuine inquiry learning. In this 

deliverable four such scenarios, originating from the Science Created by You project are elaborated 

and matched with the ISE approach to inquiry learning. 

To comply with the needs of the teachers we are mapping the current situation regarding teachersô 

ICT competences. Also we are looking at the ideal situation by describing the ICT skills teachers need 

and how teachers can be supported to reach this desired situation.  

For reasons of readability, the male form is used with personal names, however the female form is 

also always intended. 
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2 Introduction  

The purpose of the Pedagogical Planner is to support teachers in planning their lessons based on the 
infrastructure provided by the ISE and ODS projects. The ODS Project is a major European initiative 
referred to as: ñOpen Discovery Space: A socially-powered and multilingual open learning infrastructure 
to boost the adoption of eLearning Resourcesò. The Open Discovery Space Project 
(http://www.opendiscoveryspace.eu/) aims to build a federated infrastructure for a super-repository on 
top of existing Learning Object Repositories in Europe and supports the adoption of open educational 
resources (OERs) from European Schools. 

Providing teachers with access to digital, interactive tools is an important first step in the implementation 

of such tools in teaching and learning. However, in order to use these tools in teaching in a 

pedagogically effective way, teachers need support in planning their lessons. Designing the interface for 

the pedagogical planner requires monitoring the balance between a teacherôs own expertise to use tools 

while teaching, and possibilities to support the process of pedagogically planning lessons from within 

the system. 

Some reasons for why we need the ISE project in Europe are given by the document ñScience 

Education Now: A Renewed pedagogy for the Future of Europeò (Rocard, 2007), also known as the 

ñRocard Reportò.  

As we learn from this Report, there is a decrease of interest of young people in science and math in 

school and in university (Rocard, 2007). Although in many countries this trend is already revising it´s 

necessary to foster studentsô fascination of science and math because our society needs young people 

with a solid understanding and knowledge about science and math to obtain the capacity to innovate in 

Europe. The European population also needs a sound knowledge base to make founded political 

decisions.  

The origin of the declining interest in science and math is thought to lie in the way science is taught in 

school. Therefore the focus of the ISE project lies on the modernization of science education. 

A main recommendation of the Rocard Report is ña reversal of school science-teaching pedagogy from 

mainly deductive to inquiry-based methodsò to increase the interest of students in science. The present 

document shows how and why the combination of inquiry-based science education, short IBSE, in 

combination with digital, interactive tools leads to an improvement of current science teaching. 

Requirements of the Rocard Report that the ISE Project complies with: 

 Teachers training to Inquiry based science education and development of teachersô 
networks. 

 Raising the interest of girls in scientific contents by promoting the use of inquiry-
based science education. 

 Cooperation between formal and informal learning settings, cooperation between 
schools and other institutions. 

 Taking into account teachers´ needs. 

 Focus on schools for effect on a large group. 

Table 1: The Rocard Report and ISE 
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In this deliverable we give a short overview of the historical and current developments in the field of 

research on inquiry-based science education. After we introduced some basics of technology based 

learning in chapter 4 we explain the pedagogy of the ISE Project partly based on learning scenarios 

stemming from projects that provide input to ISE.  

The emphasis of this deliverable lies on the development of a Pedagogical Planner, the PP, that helps 

teachers, institutions and researchers to plan lessons that follow the ISE pedagogical approach. 

According to the ISE DoW T3.2 the PP ñprovides principled guidance on planning inquiry activities and 

the associated learning resources and toolsò.  

The last chapter gives an insight on ICT skills teachers need to use technology based learning tools in 

their lessons and how these skills can be fostered by professional development activities. 
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3 Inquiry Based Science Education: IBSE 

3.1 What is inquiry based science education? 

ñWhat I mean by teaching science as inquiry is, at a minimum allowing students to conceptualize a 

problem that was solved by a scientific discovery, and then forcing them to wrestle with the possible 

answers to the problem before they are told the answer.ò Bruce Alberts (2000) 

Quintana et al.(2004) describe òinquiry as the process of posing questions and investigating them with 

empirical data, either through direct manipulation of variables via experiments or by constructing 

comparisons using existing data sets.ò 

These two definitions describing inquiry based science education, short IBSE, express different aspects 

of inquiry based science education (IBSE). The first focuses on scientific reasoning and the conceptual 

aspects of scientific research, the second focuses on the data-based and experimental nature of the 

scientific approach, as well as the corresponding skills. The Rocard Report describes the basics of 

IBSE. According to the Report a distinction between two different approaches in the teaching of science 

can be made. One, often seen as the traditionally approach, is the deductive way of teaching. That 

means that the teacher presents the scientific content and gives then examples or a scientific question 

to apply the new concept. To handle this task the student has to develop a deep understanding of the 

theoretical concept first. As all input (at the beginning) is given by the teacher to the students the 

deductive method is also called ótop-downô approach (See figure 1).  

The other approach is the inductive pathway of learning (see Figure 2), often seen as the ónew way of 

teachingô but already described in Jean-Jacques Rousseauôs £mile in 1762. Students derive a 

theoretical concept from a special example or question. This approach gives more space for meaningful 

student-activities like experiments, observations or investigations. The student is the architect of his own 

concepts. The teacher acts as an assistant. Therefore this way of learning is also named as óbottom-upô 

approach.  

Several terms for the inductive method with emphasis on the cognitive activity of the students fostered 

by an authentic question, investigation and explanation have been used, such as inquiry based science 

education, problem-based learning, project-based education, discovery learning. Behind each of these 

terms are differences in approach and focus, depending on the domain (mathematics, physics, 

technology, design) and the particular way the learning activities are designed. We will use ñinquiry 

based science educationò as an umbrella term for all these variations. This will result in the use of the 

term allowing for some variation in the way IBSE is actually implemented in a learning situation. 
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 Figure 1 The 'top-down' approach. Teacher gives a concept to students, students learn 
concept, students apply concept by working on given question or example. 

 

Figure 2 The bottom-up approach. By finding an answer students learn and apply 
concept. Teacher assists. 

IBSE is based on the understanding that science education is more than the memorisation of scientific 

facts but also the understanding of the scientific discovery process. óInquiry learningô describes the 

group of learning and teaching approaches in which studentsô research drives the learning process. 

Students work actively with questions and problems associated with the context of the respective 

subject or discipline (National Research Council, 1996). Students use the inquiry methods and practices 

of the subject to construct concepts respectively knowledge (e.g. Dewey 1938) to answer the questions 

or solve the problems. Inquiry learning is an empowering approach with benefits for subject learning as 

well as a wide range of important competences like communication or judgement.  

Inquiry learning can be applied flexibly across different educational contexts and across all educational 

disciplines. The starting point of the inquiry process is often an authentic question or problem that is 

formulated at best by learners themselves but can also occur by working with a learning environment 

the teacher or others prepared before (Bell, 2010). Therefore contextual learning is a very important 

characteristic of IBSE. The answer to the question or solution for the problem can be found e.g. by field-
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work investigations, practical learning projects and laboratory experiments as well as research projects 

of various kinds. Learnersô inquiries can be small or large in scale, involving ówhole-cycleô research 

projects or only specific elements of a bigger research process. Learners are often working 

collaboratively with peers or sometimes in cooperation with teachers. Students can be supported by 

teachers or others with educational roles (e.g. librarians, learning technologists, museum educators) to 

apply research techniques of their disciplines (Capps, 2013). Inquiry learning often involves the use of 

digital resources and tools and may be carried out face-to-face, online or in a blended combination of 

these Inquiry processes may be highly structured or more flexible, some giving students a large degree 

of autonomy and others being more strongly teacher-directed (NRC, 2000). After the learners gathered 

an explanation from their investigation they communicate and evaluate their results (e.g. Bell, 2010, 

Asay 2009). From the perspective of the teacher, a key challenge is to create conditions in which 

studentsô inquiries are stimulated and can grow, and in which they are supported effectively in 

developing relevant inquiry competencies and other process skills.  

Inquiry learning can be used to engage students explicitly with uncertainty and multiple perspectives 

through exploration of open-ended questions and problems to which órightô answers have not yet been 

established or do not exist e.g. questions about the future (forest, energy, solar system), ethical 

questions (energy made of food, palm oil in chocolate, nuclear energy), options for action (ecological 

questions). Either because there is no scientific answer or the answer has not yet been found to these 

questions. So there can´t be found an exact scientific explanation but a knowledge-based justification.  

Therefore, from one perspective inquiry learning can be seen as a variant of active learning in which 

students carry out research-like activities to explore and find existing scientific contexts, and to develop 

relevant discipline-based and other transferable competences and conceptions (e.g. NRC, 1996) From 

another point of view, students can be seen as constructors of knowledge with potential to participate in 

generating original intellectual or creative outcomes.  

For a better understanding and overview Table 2 summarises some key characteristics of inquiry 

learning. 

Characteristics of inquiry learning: 

¶ Learners perform steps of inquiry similar to scientists: Practising of inquiry in 
science education (NRC, 2006) 

¶ Learner-centred: Learners are in control of the learning process and construct 
their own knowledge (e.g. Jonassen, 1991) 

¶ Working with real-world problems and authentic question or problem (situated 
learning) fosters applicable knowledge (Edelson, 2001) 

¶ Learners do their own investigations and find their own explanations: 
construction of concepts and knowledge  

¶ Learning often takes place in collaborative settings.  

¶ Learners should reflect on their own learning process 

¶ Learners should be cognitively engaged in the inquiry task.  

¶ Inquiry learning involves both domain specific and domain independent 
competences  

¶ Inquiry learning is based on the understanding that science education is more 
than the memorisation of scientific facts but also the understanding of the scientific 
finding process 

Table 2 Characteristics of inquiry teaching 
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3.2 Why Inquiry Based Science Education? 

Research in various kinds of IBSE has shown that this form of learning can contribute to several 

aspects of knowledge development that will be harder to reach using more traditional methods. As 

mentioned above the use of inquiry in science education provides a high amount of cognitive activity for 

learners by being involved in the process of knowledge generation, the own input the learner has to 

bring and the creative cognitive processes connected to that. Learner activities within the inquiry 

process enhance both subject knowledge and higher competences e.g. methodological, social and 

judgment skills.  

Further a very important advantage of IBSE mentioned in the Rocard Report is the improvement of the 

interest of students in science. The high autonomy and activity of the learners leads to a higher 

motivation to deal with scientific problems (Bell, 2010). By being creative and working also on open 

ended questions shows even weaker students that they can find their own way of inquiry. That takes 

into account diversity of students because student (groups) can work in their individual pace of work and 

different depth according to their capability. This matches with the findings of the Rocard Report that 

IBSE has also high impact on students with lower level of self-confidence, students with disadvantaged 

background and fosters also specifically the interest of girls in science activities. Another motivational 

element of IBSE is the curiosity that should arouse by the initial question that is starting point of almost 

all inquiry processes. The wish to solve the problem or answer the question then is the driving power for 

learning new concepts and competences. That is the reason why IBSE is perfectly adapted to children 

in primary school, too, because the emphasis lies on curiosity, observation and experimentation not on 

theoretical concepts. 

In addition, working on a topic by inquiry instead of learning of given scientific concepts may easier lead 

to a deep understanding of the subject matter in place of pure memorizing. Posner et al. (1982) say that 

conceptual change supported when students are dissatisfied with their current understandings while 

having access to new ideas with which to replace these. Inquiry tasks generally involve creating 

opportunities for students to make their own ideas explicit, share them with others and test their 

robustness by observation and scientific experiments. This is also the reason why bottom-up learning 

can support a sustainable conceptual change. 

There is often an emphasis on students to engaging in collaborative inquiry (Bell, 2010) and on the 

development of student inquiry communities. Studentsô results of their inquiries may be shared with 

other groups in the wider context of scientific discussions, debates and presentations. According to 

socio-constructivist learning theories (e.g. Piaget, 1929) social interaction is very important for learning 

processes because of the emergence of cognitive conflicts that in turn heat up cognitive activities. Also 

more experienced members can support less experienced members by providing and structuring tasks, 

allowing less experienced members to train processes and practices. 
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Positive aspects of IBSE: 

¶ High cognitive activity of learner 

¶ Enhancement of domain independent higher competences  

¶ High motivational aspect 

¶ Takes into account diversity of students  

¶ Support of conceptual change 

¶ Support of collaborative learning 

¶ Support of disadvantaged learners 

 

Issues in the implementation of IBSE 

¶ Learners need support in the learning process 

¶ IBSE may be more time consuming 

¶ Educators need of special preparation to be able to support the process instead of 
leading it 

¶ Prevent teaching and learning of inquiry as a fixed procedure (e.g. Windschitl, 2008) 

Table 3 positive aspects of IBSE 
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4 Technology Enhanced Learning and IBSE 

When designing for inquiry-based science education, technology support is crucial. As a basis for an 

inquiry environment one requires sources of data, tools to manage and analyze those data, as well as 

support for the learning processes of questioning, hypothesizing, and drawing conclusions (Van 

Joolingen & Zacharia, 2009 Van Joolingen et al., 2007). Elaborating these tools into categories results 

in the following table: 

Tools for information 

 Examples: Glossaries, lexica of large or small extend 

 Characteristics: 

 Online or offline 

 Low interactivity 

 Mutual connection with hyperlinks 

 Easy to use, low amount of teacher instruction required 

Learning tools 

 Characteristics: 

 Repetition, consolidation of known concepts or learning of new concepts 

 High interactivity 

Tools for simulation 

 Characteristics 

 Simulation of existing systems or processes, 

 Experimentation with model  

 Visualization of invisible phenomena, expensive, long-lasting, complex or 
dangerous experiments 

 Advantages: repeatable, variation of single parameters 

 Low-high interactivity 

 Students learn the influence of certain variables in the system by the variation of 
these variables. 

Tools for modeling  

 Characteristics: 

 Create models e.g. for simulation 

 Needs deep understanding of the matter 

 Learners need to understand the impact of each variable of their own model 
before respectively during modeling 

Tools for data collection 

 Examples: program to collect data from a detector, program that counts clicks 
on a buttoné 

 Characteristics: 

 Helpful if much data are generated in short time during an experiment,  

 normally direct visualization of data,  

 measurement instrument with sensor needed 
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Tools for data analysis 

¶ Example: calculation program, program for data visualization 

¶ Characteristics: 

 If the software for data collection doesn´t visualize for the user, data has to be 
visualized during analysis  

Tools for communication 

 Example: email program, chats, messenger, blogs 

 Characteristics: 

 Peer-to-peer communication 

 Communication with experts and institutions 

 Asynchronous (email) or synchronous communication (chats, Messenger)                                                     

Tools for presentation 

 Examples: presentation software, program for data visualization 

 Characteristics: 

 Important for communication and visualization 

 Interdisciplinary 

 Stimulation of creativity 

Learning games, serious games 

¶ Characteristics 

 Entertaining and imparting knowledge or information to learner at the same time 

Augmented reality 

¶ Characteristics: 

¶ Live view of reality (for example on a screen of a computer or TV) that is augmented 
with computer generated additional information  

¶ information can be e.g. GPS data, sounds, videos, graphics 

¶ Artificial information about the environment and its objects can be overlaid on the real 
world 

¶ In daily life often used during analysis of sports events on TV, e.g by overlaying the 
playing field with the touchline 

Virtual Laboratories 

 Example: GoLab 

 Characteristics: 

 to do lab experiments (chemical, physical, biological) online with a computer 
program 

 according to Chen (2010) that virtual laboratories are safe, cost-efficient, clean 
and flexible 

 Virtual laboratories can, depending on the software, cover all inquiry steps 

Table 4 Tasks of eLearning tools 
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ñéassuming that the technology should be used because it is there, results in many innovative 

practices being tried and perhaps, later discarded because they did not result in good and sutainable 

practice.ò (John Woollard, 2011) 

Referring to Woollard the emphasis should not lie on the pure use of technology in the teaching, but on 

the view that technology is used as a resource to meet challenges of teaching. That means that 

teachers (should) use the new technology if they feel that it meets a pre-identified need. 

The philosophy of IBSE matches well with the constructivist way of thinking (Jonassen, 1991). 

ELearning can be used to support the inquiry process by following the constructivist approach in the 

design of the learning tasks. However a learning intervention which only follows constructivist criteria 

provides less guidance to the student, because in this approach the learner is the constructor of his own 

knowledge and he has to do everything by himself to internalize concepts and knowledge. The literature 

tells us that this completely learner directed way of working often isn´t the most effective (e.g. Mayer, 

2004). Therefore a learning environment should also contain structuring and feedback elements. 

In all implementations of IBSE, a crucial role is associated with the teachers. There are challenges 

which are known by every e.g. physics teacher all over Europe, but there are also challenges which are 

not valid for every teacher maybe just for a small group because there are a lot of differences between 

teachers in Europe (a exemplary selection of differences see Table 5). The application of certain tools 

or technologies is just effective embedded in a teacherôs concept.  

Differences between teachers: 

¶ Subject 

¶ School type 

¶ Teaching approach 

¶ Teachersô beliefs, attitude 

¶ Skills, background, age 

¶ Teachers personality 

¶ Country specific differences 

Table 5 differences between teachers that influence teachersô needs 

These individual differences are leading to the scope of use of new technologies in teachersô lessons. In 

consequence ISE should on one hand provide tools that can be adapted in teachersô individual lesson. 

But on the other also offer best practices, called Demonstrators, where tools are already embedded. 

Those are specifically useful to show how repeating problems of teaching can exemplarily be solved. In 

addition the ISE Project collects already designed and implemented teaching concepts. So ISE will hold 

a collection of proved lessons that follow an IBSE approach and include eLearning resources. The 

gathered lesson plans will work as good examples for teachers. This is important because teachers 

need examples of successful implementation to understand their role in a (technology enhanced) inquiry 

classroom (e.g. Crawford, 1999, Asay and Orgil, 2010 ). Nevertheless the teacher is still learning his 

annotations and concerns should be taken serious because he is an expert on lesson planning and 

pedagogy. 
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5 Pedagogical Design of the ISE Project: The Pedagogical 

Planner 

5.1 Lesson planning 

To provide the learner with a prepared learning environment the teachers has to prepare his lesson.  
While planning a lesson, the teacher has to think about different aspects (see Figure 3, adapted from 

Graf 2004). To meet the teachersô needs, the elements shown below are important for the construction 

of a pedagogical planner (see below). In the following, we comment on these characteristics of lesson 

planning.  

 

Figure 3 lesson planning, adapted from Graf, 2004 

We distinguish between the terms lesson and scenario as a lesson is embedded in the school 

environment (classes, hourly intervals, classroom, legal framework) whereas scenarios also take place 

at an informal learning environment and are not determined by a school setting. A learning activity is 

part of a lesson or scenario e.g. data collection, presentation or hypotheses generation. 

5.1.1 Conditional factors 

Conditional factors are defined by the environment cannot easily be influenced by the teacher. The 

teacher needs to know or find out about these factors and take them into consideration during lesson 

planning. Also a pedagogical planner has to take into account that conditional factors play an important 

role in the design of a lesson. 

 
Situational conditions: 
Certain conditions can be found at each learning setting: technical equipment (important for 

implementation of an eLearning element), formal or informal learning setting, time, group size, age and 

gender of learners etc. 
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Learner depending conditions 

Each learner brings in his individual personality and background. The teacher has also to think about 

this to comply with these differences. Essential is for example the learner´s conceptions and previous 

knowledge (Hattie, 2012), age and gender of the learner, individual interests, health and mood of the 

learner etc. Because of these factors the same scenario implemented by the same teacher but with 

different learning groups can vary widely and a pedagogical planner can´t substitute profound 

preliminary considerations to meet the learners individual needs.  

5.1.2  Decisional factors 

These are factors that can be decided by the teacher himself with the restriction that the teacher 

normally has to follow a curriculum given by the administration. Keeping in mind the conditional factors, 

the teacher starts the lesson planning.  

 
Content: 

Normally the curriculum offers the guideline which contents and concepts the teacher should 

teach (Hattie, 2012). Some curricula are very structured and some give the teacher more 

freedom to plan his lesson (a detailed curriculum analysis of different national curricula will be 

done during the project.). So one way the teacher can start to plan the lesson is with the content 

the students have to learn. 

Aims: 

The teacher has to define learning aims: ñWhat should the student learn in my lessonò (Hattie, 

2012). These aims can be context-oriented or skill-oriented. The learning aims can be classified 

in different ways for example with the German science education standards that distinguish 

between domain-specific knowledge, methodological knowledge, communication and judgment 

(see Bell, 2010). Because of different teacher personalities (background, subject, mood and 

individual preferences) the same lesson topic can lead to totally different learning aims and 

consequently to totally different learning scenarios.  

Pedagogical approach: 

For planning a lesson, the teacher has to make a lot of didactical decisions how to reach the 

learning aims the best: how to prepare the content, teachers role (expert, authority, environment 

setter, manager, facilitator, guideé), social arrangement (plenary, peer collaboration, team-

based group worké) and which teaching method matches with content/learner/setting/teacher, 

how to support learners to improve certain skills/competences.  

Teaching aids 

Traditional teaching aids are for example black board, work sheets or models. They can be 

used in different ways and with different pedagogical intensions, for example as enrichment of a 

teacher centered lesson as an aid for visualization, as learning tool that that supports the 

learning process in the context of the content. But in the direct-teaching model, they also can 

work as self-learning material that supports different stages of the learning and teaching 

process. New fields of application providing ICT supported teaching aids (eLearning tools). They 

facilitate a variety of teaching approaches and promote the autonomy of the learner. But also in 

a more teacher centered approach eLearning tools offer new possibilities for example the use of 

online laboratories, simulations, virtual field trips etc. (see chapter 3). One aim is to rethink and 

see the role of a teaching aid more as a learning aid (Figure 4). This point of view supports the 
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understanding of a learner centered learning environment. The pedagogical planner should 

facilitate the incorporation of eLearning tools in science lessons.  

 

Figure 4 Rethink the role of teaching aids 

5.1.3 Need for a Pedagogical planner 

Masterman (2008) defines pedagogical planners as being ñpurpose-built to guide teachers through the 
construction of plans for learning sessions that make appropriate and effective, use of technologyò. 
As mentioned above eLearning has great pedagogical potential in education. But used too little by 

teachers in practice. According to the ISE DoW (part B, page 3-4), barriers that prevent teachers from 

adopting eLearning tools in their teaching are e.g.: 

 Existing online tools usually have no structuring and scaffolding for the inquiry process, 

 There is no support for teachers from the online resource providers, 

 There are no tools or support to easily customize, localize or repurpose online 

resources for alternative scenarios or different contexts, 

 Lack of understanding from the side of the teachers of the potential impact of the use of 

these tools on the learning process and on achieving pre-defined as well as building innovative 

learning objectives, 

 For existing online resources it is often unclear where they fit into science curricula, 

 Most science teachers are not aware of online tools and as a result are unable to grasp 

their benefits 

 Additionally we like to add teachersô lack of training as obstacle that hinders teachers in 

implementing eLearning in their teaching  

To reduce these obstacles, the consortium will design a pedagogical planner that, in accordance with 

Cameron (2011) and as described in the ISE DoW Part B has different purposes. Some of them are 

listed below:  

 As step-by-step guidance to help make theoretically informed decisions about the 

development of learning scenarios and the choice of appropriate tools and resources 

 To inspire users to adopt new teaching strategies 

 To provide design ideas in a structured way, so that the relationships between design 

components are easy to understand 

 As a database of existing learning scenarios and examples of good practice that can 

then be adapted and reused for different purposes 

 As a mechanism for abstracting good practice and meta-models for learning 

 To produce runnable learning designs intended for direct use by students 

5.1.4 Connection of the Pedagogical Planner to lesson planning aspects 

Content and teaching aids: 

In the ótool-search-engineô provided by the ODS portal the teacher can search, in addition to grade, 

language and methodology, for certain domains and also contents. On the one hand he will find 

eLearning tools that he can use in his lesson and on the other hand the teacher can look at existing 
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learning activities and examples of good practices. Among other technical aspects and characteristics 

it´s important that the tool description informs the teacher if a tool can be used online and/or offline.  

Pedagogical approach: 

He will find step-by-step guidance for planning a scenario and to integrate the eLearning tools he found 

in this scenario. If the teacher finds an existing scenario he likes to adapt to his demands he can do this. 

Also the teacher can find a variety of different lesson templates that support different pedagogical 

approaches but he can also create his own template, save and reuse it. It is possible to plan the lesson 

as self-learning activity where the software is leading the learner through the scenario. In this case, the 

teacher only has the role of an assistant. It is possible to plan scenarios with both teacher-centered and 

student-centered activities. Even hands-on or other off-line activities can be included. The teacher can 

also print his scenario as lesson plan. For the improvement of the scenario the user of the pedagogical 

planner can leave comments in his scenario and evaluate it by an integrated assessment tool 

developed by WP8. He can share his scenario with other users and he can also get inspired by ideas of 

other teachers he finds in their scenarios.  

5.2 The Pedagogical Planner (PP): IBSE and eLearning 

5.2.1 IBSE in the Pedagogical Planner 

Teaching and learning inquiry is not a matter of a certain number of steps, but a kind of thinking and 

working. Different authors found different numbers of certain learning activities (compare Bell 2010, 

Asay & Orgil 2010, Bybee, 2006 etc.). Even though there is no one ñright answerò, itËs important to offer 

the practitioners guidance on how an inquiry-based lesson can be structured (e.g. Asay & Orgil 2010, 

Capps and Crawford 2013 ). According to the DoW and quoting Cooper and Ferreira (2009) , óexisting 

online tools usually have no structuring and scaffolding for the inquiry processô. That works as a barrier 

preventing teachers from adopting these tools as teaching and learning resources. Additionally, we 

have to comply with the challenge that already planned IBSE lessons as can be found in the Pathway, 

COSMOS etc. repositories should match with the chosen inquiry approach (DoW: ñInspiring Science 

Education approach will be based on the standardized approach developed by the PATHWAY project 

and will continue to support the teachers communities, offering innovative materials and practices that 

are developed following the IBSE approach.ò). To go back to the model that is proposed in the DoW of 

the Pathway Project, we propose to use a five step model inspired by the 5E model with the five 

learning steps Engagement, Exploration, Explanation, Elaboration and Evaluation (e.g. Bybee, 2006). 

With these five steps, that we like to call inquiry learning activities, we meet the claim to have an easy, 

understandable approach that can additionally be adapted to a lot of scenarios of different resources. 

 

In the typical IBSE lesson, the first activity is to arouse learnersô curiosity by confronting them with a 

daily life phenomenon, an inconsistent observation, an inexplicable fact or an unsolved question. The 

learner recognizes the importance of the investigation on this field of knowledge or even he can simply 

be curious to find the solution to a riddle. With the help of the teacher, the learner tries to satisfy his 

curiosity through experiments and investigation. After the learner has found an explanation, he can 

explain other phenomena with his new knowledge and acquired or improved skills and also 

communicate and discuss his results (e.g. Table 6). A main characteristic of inquiry learning is to apply 

and understand scientific knowledge and scientific method not only to learn and memorize knowledge 

(Bell, 2010). 
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How a inquiry process typically works: 

¶ Engagement: Curiosity: observation Ÿ asking questions Ÿ hypothesis 

¶ Exploration: planning Ÿ experimentation Ÿ collect data  

¶ Explanation: analyze/interpret Ÿ test hypothesis Ÿformulate results 

¶ Elaboration: connect result with knowledge Ÿ generalize/model, Ÿ conclude 
Ÿ present/report Ÿdiscuss  

¶ Evaluation: evaluate results and learning processŸ curiosity Ÿask new 
question or repeat inquiry cycle 

Table 6 Example of an inquiry process modeled after the 5E structure 

But the inquiry process can be implemented in many different ways. Depending on the pedagogical 

intention of the teacher, the content or the learnerôs needs, the inquiry activities can be rearranged to 

suite the best. In point 4.2.4 you can see examples how different ISE-scenarios can look like and why 

they are needed.  

Furthermore, the NRC (2000) works with the dimension of guidance. That means IBSE activit ies 

cover a broad spectrum ranging from strongly teacher-directed to strongly student-directed. This 

aspect can also be found in the Pathway Project approach. Since science teachers need to take into 

account different intended learning outcomes, the needs of learners and the specific circumstances 

of their e.g. science classroom, they have to adapt their teaching to the different conditions. A 

continuum of types of science inquiry, that we name from óstructuredô to óopenô (description see Table 

7) is described in the literature (e.g. NRC 2000)  and is used in the Examples of Teaching and 

Assessment provided by Bybee (2000). From structured to open inquiry the degree of scaffolding 

declines and the freedom of the learner to do independent research is fostered. An inquiry lesson can 

include structured, guided and open activities.  

 

Table 7 Inquiry types of IBSE (adapted from NRC 2000) 

The philosophy of IBSE matches well with the constructivist way of thinking. However a learning 

scenario which only follows constructivist criteria provides little guidance to the student. The literature 

tells us that pure discovery learning often is not (e.g. Mayer, 2004). If the students have too much 

freedom, they may not come in contact with all learning content. As a consequence the following 

material, instruction for discussion or tasks makes no sense. Therefore, even an open learning 

environment should contain structuring and feedback elements. 
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Therefore, the Pedagogical Planner provides scenarios how teachers and also the participants of ISE 

could plan an inquiry lesson. The table below shows a short description of the five inquiry learning 

activities of an IBSE scenario with the application of the amount of guidance. 
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Activity: 

Adapted 

from 

Bybee, 

2006 

Variations (adapted from NRC (2000)): 

Amount of Lerner self direction 

complete medium minimal 

Scenario 

open guided structured 

Teacher role 

assisting if 

needed 

supportive directive 

Question Learner 

generates 

question by 

observation of 

daily life/nature  

 

Learner 

generates 

hypotheses 

Learner 

generates 

question by 

observation of 

given 

(experimental) 

scenario   

Learner 

generates 

hypotheses 

Given Material 

determines 

learners question  

 

 

Learner 

generates 

hypotheses 

Investigation Learner plans problem 

solving process 

independently 

 

Learner collects data or 

Information from 

experiment or source 

planned/chosen by 

himself 

 

Learner works with 

collected data/information 

Learner selects from 

materials or sources given 

by teacher 

 

Learner collects data or 

information from given 

experiment or source 

 

 

Learner works with 

collected data/information 

Way to solve problem is 

determined by 

teacher/material 

 

Learner is told how to 

collect data or information 

from given experiment or 

source 

 

Learner works with 

collected data/information 
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Explanation Learner formulates 

explanation based on 

results of investigation 

 

 

Learner decides 

independently how to 

conclude and 

formulate results 

 

Learner decides 

independently how to 

present/report 

Assistance in the process 

formulating explanation 

based on results of 

investigation is given to the 

learner  

 

Broad guidelines on how to 

conclude and formulate 

results are given to the 

learner 

 

Broad guidelines on how to 

present/report are given to 

the learner 

Learner is told how to use 

the results of investigation 

to formulate explanation 

 

 

Structured framework how 

to conclude and formulate 

results is given to the 

learner 

 

Structured framework of 

how to present/report is 

given to the learner 

Transfer of 

explanation to 

scientific 

knowledge 

Learner apply their new 

knowledge to broader 

context independently 

 

Learner is testing 

hypothesis independently 

Learner apply their new 

knowledge to a given 

context  

 

Learner is testing 

hypothesis independently 

Learner is given a broader 

context and is told how to 

apply new knowledge 

 

Learner is testing 

hypothesis with support of 

teacher/material 

Reflection 

 

 

Reflect (external): 

Learners compare their 

results with solutions of 

other learners 

independently Ÿ 

Discussion, Q&A 

 

Questions and methods 

for reflection chosen by 

learners 

 

 

 

Teacher evaluates 

learners progress toward 

achieving educational 

objectives 

Reflect (external): 

Learners are given broad 

guidelines how to compare 

their result with solutions of 

other learners 

 

Selection of questions and 

methods for reflection 

provided by the teacher, 

learners chose from this 

selection 

 

 

Teacher evaluates learners 

progress toward achieving 

educational objectives 

Reflect (external): 

Learners are told how to 

compare their results with 

solutions of other learners. 

 

 

Questions and methods for 

reflection provided by the 

teacher. 

 

 

 

Teacher evaluates learners 

progress toward achieving 

educational objectives 
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New Question 

 

Learner makes 

predictions and asks new 

question 

Learner is asked to 

connect processed 

problem with a following 

topic 

Teacher connects 

processed topic to next 

topic  

Table 8 Structure of an IBSE lesson 

As already shown in table 8 and taking into consideration the inquiry models reviewed by Bell et. al. 

(2010) and the approach of Asay and Orgill (2010) used in the Pathway Project (see Appendix A), 

learning sub-activities can be derived specifically for Inquiry learning (see Figure 5 and Table 9), and 

specifically for scientific learning in general (see Tables 11, 12, 13, and 14). Figure 4 provides a 

possible sequence of an IBSE lesson scenario, whereas Table 9 provides a description of the inquiry 

learning sub-activities. 

 

 

Figure 5 Example flow Chart: one possible sequence of an IBSE lesson scenario 
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Activity 

 

Description 

Question Children have a natural curiosity in phenomena they observe 
in daily life. They question everything that happens around 
them. A lot of these questions can be answered by science. 
The traditional science education in school often stifles the 
natural interest and as a result can have a negative impact on 
the development of a positive attitude towards science 
education. IBSE tries to comply with this natural curiosity.  

Contact with content: 

¶ Confront learners with engaging impulse:  

 Daily life observation 

 Connection with prior knowledge 

 Impulse to provoke cognitive conflict 

 Interesting picture, video, text, simulation, diagram é 

 Experiment 

 Etc. 

¶ To promote learners curiosity Ÿmotivation 

¶ A well-chosen impulse leads directly to a question or a problem 

Question 

é are almost always the first processes of an inquiry. Students make 
observations or gaze at scientific phenomena that catch their interest 
or arouse their curiosity. Ideally, they develop questions by 
themselves. A particular difficulty in a domain to be explored is to 
formulate ñgoodò questions that are relevant and may be investigated 
by scientific means. Arriving at good questions may typically take 
several attempts as insight in the domain grows (cyclic progression of 
inquiry). 

 Motivated by impulse, learner formulates a question 
that should be answered during implementation 

 Or learner formulates question based on identified 
problems, observed phenomenon, curiosity or on existing 
understanding 

 Unanswerable or poor formulated questions can be 
reformulated with help of classmates or teacher 

 But also questions that have no clear answer can be 
formulated: open-ended questions and problems to which 
órightô answers have not yet been established or do not exist 
e.g. questions about the future (forest, energy, solar system), 
ethical questions (energy made of food, palm oil in chocolate, 
nuclear energy) or options for action (ecological questions) 

 The question is the basis of the whole scenario, so that 
the teacher has, depending on his flexibility, to decide how 
much he has or wants to guide the students. Because if the 
learners question leads in a totally different direction than 
expected, the further planned scenario and the question may 
not fit together. If this happens, the teacher has to reflect why 
learners found another question than he predicted.  
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Hypotheses: 

é generation is the formulation of relations between variables (de 
Jong & Njoo, 1992). Stating a hypothesis is a difficult task for many 
students. In early stages of the inquiry process, students often do not 
know which items and quantities to focus on from a scientific point of 
view. Another problem is that learners and even university students 
simply do not know what a hypothesis should look like. They do not 
recognize that it consists of variables and a relation between them 
andðin many scientific fieldsðshould take the form of an ñif-thenò 
statement (de Jong & van Joolingen, 1998; Njoo & de Jong, 1993). 

 

 Learners build up hypotheses based on question or 
problem 

 Learners can be supported by classmates, software or 
the teacher 

 If questions are open-ended hypotheses can´t be 
tested but their plausibility can be scientifically justified 

 Learnersô hypotheses might lead in a totally different 
direction than expected. Possibly, the scenario and the 
hypotheses donôt fit together. 

 The teacher reflects on whether or not the learners 
found hypotheses that were in line with his expectation, and 
what could have caused this. 

Investigation Planning 

é In the broader sense, planning also incorporates the use of 
suitable meta-cognitive strategies. In open inquiry, students 
are given the opportunity to organize their learning at times 
independently from the teacher which demands the use of a 
number of organization, control, and monitoring strategies 
termed process management strategies by Quintana et al. 
(2004) or regulative processes by de Jong (2005){Jong 2005 
#73 /bibonly). 

 Now the learners plan n how the question could be 
answered (that means how data could be gathered to test 
hypotheses).  

 This sub-activity is important, no matter what the level 
of guidance of the scenario is. The level of guidance influences 
whether planning is mostly done by the learners themselves or 
directed by the teacher. The teacher can provide the method of 
data collection or help students to find their own ways. 

 There could be planned: 

 Experiments 

 Literature research 

 Surveys 

 Etc. 

Data/information collection 

é as the link to natural phenomena is the empirical aspect of 
inquiry learning. Itincludes the use of tools to collect 
information and data, the implementation of experiments, and 
the organization of the data pool. The types of information and 
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data needed are widely different across domains and also 
depend on whether an investigation is qualitative or 
quantitative. 

 Learners collect data by:  

 Experiments (digital via eLearning or physical hands-
on experiment ) 

 Literature research (online or analog)  

 Surveys (online or paper and pencil) 

 Etc. 

 Learners could use different tools for data collection: 
paper and pencil or an eLearning-tool 

 Expensive, dangerous or time-consuming experiments 
can be done in online-labs 

 Invisible phenomena or experiments that can be 
considered unethical (for example the dissection of 
animals/humans) can be investigated by e.g. digital simulation, 
models or augmented reality 

Data analysis 

é forms the basis of empirical claims and arguments for the 
proposition of a model (Windschitl, 2004). Frequently, 
studentsô interpretation of data results in the confirmation of the 
current hypothesis even in the face of counter evidence. This 
phenomenon is known as ñconfirmation biasò. Another 
cognitive hurdle for learners seems to be the interpretation of 
graphs, e.g., as a result of a computer simulation (de Jong & 
van Joolingen, 1998; Mokros & Tinker, 1987). 

 After data has been collected, it has to be processed 
for reading the information out of it 

 Depending on the gathered data or information, this 
step can be very complex. Therefore the teacher and/or an 
analysis-tool can help 

 In this step the graph and table drawing and reading 
skills can be strongly trained. The learners understanding of 
the importance and role of graphs and tables can also be 
enlarged 

Explanation Verbalization and visualization 

 In this step the learners formulate the outcome of their 
investigation  

 The results need to be verbalized and visualized for 
communication purposes.  

 Students learn logic argumentation  

 During this process the new knowledge is structured 
and appears as a new concept in the learners mind 

Test of hypotheses 

 After the learners have dealt with the gathered 
information or data, they can now test their hypotheses 

 If learners can´t test the hypotheses with their results 
they should reflect their inquiry approach and when necessary 
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go back and start again with a previous activity 

Communication 

é represents the collaborative element of inquiry learning. 
Communication is a process that may span all other processes 
of scientific inquiry starting with the development of a research 
question and ending with the presentation or reporting of 
results. A common kind of support to structure communication 
processes is the use of collaboration scripts (Kollar, Fischer, & 
Slotta, 2005). Students learn how to make claims on the basis 
of data and to provide reasons why the data support their 
claims. While communicating, the learners are also forced to 
reflect their own work. 

 The goal of this sub-activity is to justify and compare 
the results with already established data or with results of 
classmates  

 Learners can use common presentation tools like 
power point but also online tools for sharing results with e.g. 
students of other classes or other schools 

¶ Here the learners who are not that interested in science can 
play an important part in the process, in this way their 
motivation and their self-confidence can be strongly fostered. 
Students realize that also social skills and creativity are very 
important to have a productive working group and to get good 
results at the end. 

 Students learn to accept criticism, to think logically, to 
present in front of the class, to judge purely objectively, to think 
critical, to use problem-solving skills, etc. 

 The teacher has to prove the results and new concepts 
of the learners. He/she has to intervene when substantial 
mistakes are not found or corrected by the peers. 

Transfer Application 

¶ During this activity learners apply their new knowledge, skills 
and concepts to other contexts or problems and transfer it to 
prior knowledge 

¶ This activity is very important to consolidated the new context 
and allows sustainable learning 

¶ A new task (given by the teacher or software) can challenge 
and extend learners understanding so that it becomes broader 
and deeper 

¶ Depending on the transfer-task the learner can test if his 
findings can be generalized 

¶ Also modeling can be a transfer activity 

¶ This step is very variable but also very important 

Reflection Reflection (students): 

By evaluating the attributes of each activity and its function in 
scientific inquiry, studentsô understanding of the nature of 
inquiry learning improves (White & Frederiksen, 1998).  

¶ A part of the reflection should already be done during the other 
activities 
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¶ If an activity does not work out in the way it was expected, then 
learners have to try to find the reason why it does not work out. 

¶ Nevertheless some time has to be reserved for doing the 
reflecting on the whole learning process  

¶ The reflection activity is a very important part of the inquiry 
process because ñLearning how to learn, critical thinking, 
higher-order thinking skills, and problem solving skills are just 
as important as learning the subject matter, if not more 
important.ò (DoW, Project rationale) 

¶ The teacher can support the reflection process by providing 
questions or methods for reflection or feedback 

¶ The reflection activity works also as a conclusion of the inquiry 
process 

¶ A positive approach to the review also has a motivational 
effect: e.g. what have we done well? How does cooperation 
between classmates work best? What motivates me? This 
point of view is again very important for students with low self-
esteem regarding science. They see that also social skills are 
very important to have a productive working group and to get 
good results at the end. 

Evaluation (teacher): 

¶ Also the teacher has to reflect on: the lesson he has planned, 
his behavior during the lesson, the behavior of the class during 
the lesson, the learning progress of students, how he can 
improve the lesson next time, what he has done well etc. 

¶ After the implementation the teacher should take time to make 
some notes in his lesson plan to work in his reflective ideas to 
improve the lesson for the next time. 

¶ The teacher can also use the assessment tool provided by the 
authoring tool of the ISE Project by testing the development of 
competences of his students. The results of such assessments 
could also improve future implementations of scenarios by 
other teachers. 

A critical reflection serves also as a personal assessment of the 
learning and teaching process.òAssessments of learning have to be 
meaningful and educative for both the student and the teacher.ò (DoW, 
project rationale) 

New Question  This last activity is at the same time the first activity of 
a new inquiry.  

 The teacher can force the learners to generate a new 
question  

 Can be used as connection to next (school-)lesson 

That may symbolize the unfinished inquiry process after 
reaching a conclusion where new questions and hypotheses 
arise from the research results. Therefore, some authors prefer 
the representation of scientific inquiry in form of a cycle 
(Schwarz & White, 2005; Windschitl, 2004). 

Table 9 Description of ISE activities 
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Annotations: 

 The five inquiry activities are adapted from the 5E model (see e.g. Bybee, 2006). But 

we also took into consideration the inquiry models reviewed by Bell et. al. (2010) and Asay 

and Orgill (2010). Based on the literature sub-activities can be derived (see Figure 4 and 

Table 9). A comparison of the different structures can be found in the Appendix A.  

 It´s possible to go through all activities, skip phases, work on them in different order 

or return to a activities that have been already been processed if necessary (cycling process 

of inquiry). In section 4.2.4 we provide different scenarios of an IBSE lesson, depending on 

the pedagogical intention. 

 In Table 7 you can also see the variation in guidance from learner directed to teacher 

directed adapted from NRC (2000). It´s a smooth transition between the two extremes and 

it´s possible to combine guided with open activities. 

 To comply with different learning types and for varied scenarios digital activities can 

alternate with hands-on/offline activities.  

 According to Piaget (e.g. 1929) social interaction is very important for learning 

processes because of the emergence of cognitive conflicts that in turn heat up cognitive 

activities. Collaborative and social learning computer-supported or face-to-face plays an 

important role in inquiry learning (Woollard, 2011). This should be taken into account while 

planning and implementing an IBSE scenario.  

 

5.2.2 E-learning tools and resources 

Referring to the approach of Bell et. al. (2010) eLearning tools can support different learning processes 

and can be normally assigned to different learning activities (see table 10 below). But there are also tools 

that cover several activities. The ISE Demonstrators will show this for which activities the tools are used. 

Which inquiry activity is supported by the tool is an important attribute that should be included in the tool 

description of the repository when possible.  
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Activity: 

Adapted from 
Bybee, 2006 

Variations (adapted from NRC (2000)): 

Amount of self direction 

Complete medium minimal 

                                                        Scenario 

Open Guided Structured 

                                            Role of eLearning tool 

assisting supportive Directive 

1. Question Tools for finding question/rising curiosity 

Tools for building hypotheses 

2. Investigation Tools for planning investigation 

Tools for data collection, collection of information 

Tools for data analysis 

Tools for working with data/information 

3. Explanation Tools for formulation of explanation  

Tools for conclusion of results 

Tools for presentation 

Tools for communication 

4. Transfer of 
explanation to 
scientific 
knowledge 

Tools for finding connections to scientific knowledge 

Tools for building up models 

Tools for finding a broader context 

Tools for reflection 

Tools for testing hypotheses 

5. Reflection 

 

 

Tools for Evaluation 

Tools for comparison of results 

Tools for reflection 

New Question Tools for finding question/curiosity 

Tools for making predictions 

Table 10 tool types assigned to inquiry activities 
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5.2.3 The Pedagogical Planner (PP): How to use 

To give an overview how the planning of a new scenario can work, we created the following flowchart 

(figure 6). Below you can see comments on the designing processes.  

 

 

Figure 6 Flow chart of scenario designing process 

 

1. Teacher enters ISE Scenario Authoring Environment 

The ISE Educational Scenario Authoring Tool is integrated in the ODS Portal 

(http://portal.opendiscoveryspace.eu/). So before the teacher uses the ISE Scenario Authoring tool he 
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can search for suitable educational content (tools and existing educational scenarios) on the ODS Portal 

and retrieve and integrate it in his scenario via the ISE Educational Scenario Authoring interface later.  

2. Own Educational Scenarios 

After login, the teacher can see educational scenarios that were previously created by him. He also can 

use or adapted educational scenarios that somebody shared with him. The teacher can change all of 

the scenarios he finds in his account. The mockup below presents the educational scenarios that has 

been created by the teacher or shared with the teacher and have been created by other teachers. 

 

Figure 7 Mockup of teachers view on created scenarios 

3. Use Existing Educational Scenario or Create New 

The teacher can decide if he wants to modify one of his existing educational scenarios, if he creates a 

new one or if he wants to search for already existing educational scenarios that he can either adapt to 

his requirements or use it as it is. 

4. Preliminary Considerations  

As described in section 3.1 the teacher has to think about some things before he can start to create an 

educational scenario. Using the pedagogical planner the teacher has to fill in some basic information 

like the subject domain, age of the students, time etc.. This information will also work as educational 

metadata for educational scenario searching by other teachers.  

5. Design of the Educational Scenario 

First, the teacher depending on pedagogical approach (see also section 3.2.1) can decide which 

educational scenario he would like to use. The teacher can also rearrange the order of the activities and 

build up an own scenario. The description of the different scenario templates can be seen under section 

3.2.2. Each scenario consists of several learning activities. The traditional scenario for Inquiry Learning 

activities consists of the following activities: Question, Investigation, Explanation, Transfer and 

Reflection. 
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The teacher can also define if the activity is an online or an offline activity or an activity that needs no 

computer.  

For each activity the teacher can add an instruction seen later by the student, an explanation for the 

teacher (not visible for the students), teaching aids (eLearning elements, texts, picturesé) and tasks for 

the student. The mockup below presents the process of developing an educational scenario within the 

ISE Educational Scenarios Authoring Environment. 

 

Figure 8 Mockup of teachers view while creating new scenario 

6. Design of Assessment Questions 

After the teacher finished the scenario he can create assessment questions by using the guideline 

provided by WP8 to test the problem solving competences of the students (see deliverable D8.1). The 

students will answer these questions directly after the implementation. The teacher can see the results 

immediately following via a dashboard tool. The mockup below presents the process of designing 

assessment questions within the ISE Educational Scenarios Authoring Environment.  
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Figure 9 Mockup of teachers view while creating assessment questions 

7. Save and Make it usable 

Now that the teacher has completed his scenario he can save the scenario in his account, share the 

scenario with other teachers and export it so that he can use the scenario offline if the integrated tools 

permit that. 

8. Implementation 

The students normally get access to the scenario via their ISE student accounts. The role of the teacher 

varies from assistant to guide depending on the scenario he designed (self-learning scenario ï scenario 

with teacher centred activities). If offline activities are intended the teacher has to think about how he 

coordinates the lesson (space for doing hand on experiment available? Change from e.g. classroom, 

multimedia room, lab, schoolyard needed? Time needed for changing rooms? Off-line material 

available?, etc.). Students are able to save their already edited scenario and also access the saved 

version later again. That function is important if scenarios can´t be finished during one school lesson 

and have to be continued the next lesson. The mockup below presents the process of implementing an 

educational scenario with students within the ISE Educational Scenarios Delivery Environment. 












































