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11. HIGH ORDER THINKING, PROBLEM BASED 
AND PROJECT BASED LEARNING IN BLENDED 

LEARNING ENVIRONMENTS

INTRODUCTION

High order thinking and problem solving are necessary skills in our fast-paced world 
requiring dealing with large chunks of knowledge, making meaning and transferring 
in very short times. Problem based learning and project based learning facilitate 
meaningful learning, development of complex skills and independent learner 
proficiency (For example: Tarhan 2007; Hmelo-Silver, 2004). This chapter define 
and elaborate on on these advanced strategies explaining how they can be used in 
blended learning environments to enhance gifted and able students' abilities. The 
second part of this chapter will focus on exemplary projects for elementary school 
and secondary school students.

High Order Thinking

Vygotsky (1978) explained that students learn when they are given the time to pull 
what they already know into their working memory, and then they are able to extend 
these brain-connections to accommodate new learning. This process transforms 
the previous knowledge, creating new networks of understanding. He added that 
learners must be exposed to material slightly above their tested level in order to 
feel challenged by the learning experience. He called it the Zone of Proximal 
Development (Vygotsky, 1978). Csiksenmihalyi (1991) developed this idea in the 
concept of flow explaining that gifted learners were more able to engage in learning 
compared with regular students.

Sternberg (1985) identified three key aspects to developing intelligence (high 
order thinking skills): 1.The componential aspect; 2.The experiential aspect; and 
3.The contextual aspect. Each aspect develops a set of skills and strategies highly 
required by learners such as: Planning, monitoring, reflecting and transferring 
(Componential); dealing with novelty, autotomizing and transferring (experiential); 
and adapting, selecting and shaping real-world environments (contextual). 
According to Sternberg, the application of mental processes is highly dependent 
upon the context or environment in which the person is situated (Sternberg, 1999).

The revised Bloom Taxonomy (Anderson & Krathwohl, 2001) identified 
remembering, understanding and applying as lower thinking skills, and analyzing, 



H. E. VIDERGOR & M. KRUPNIK-GOTTLIEB

214

evaluating and creating as higher order thinking skills. They explained that higher 
order thinking skills are involved in the process of creation of new knowledge. New 
knowledge is created while utilizing problem solving and critical thinking skills and 
strategies. Passig (2007) also elaborated Bloom’s taxonomy and added a seventh level 
called “melioration” which deals with cognitive functions in the futuristic society. 
Perkins (2004) noted that studies show people do not notice thinking opportunities in 
everyday life situations, therefore thinking must be taught using everyday examples 
which will enable the development of critical thinking and problem solving skills.

Most of the classical scientific inquiry skills, such as asking questions, formulating 
hypotheses, planning experiments, or drawing conclusions are also classified as 
higher order thinking skills (Zohar & Dori, 2003). Other examples of cognitive 
activities that could be classified as high order thinking activities are: argumentation, 
comparison, problem solving, dealing with difference of opinion, decision making 
and identification of hidden assumptions (Zohar & Nemet, 2002).

Critical thinking. Halpern (1998) explained that critical thinking skills are 
considered high order thinking skills as they involve judgment, analysis and 
synthesis, and are not applied in mechanical manner. She proposed a taxonomy of 
skills as a guide for instruction comprising: (a) verbal reasoning skills; (b) argument 
analysis skills; (c) hypothesis testing; (d) likelihood and uncertainty; and (e) decision 
making and problem solving skills applying creative thinking. Martin and Halpen 
(2011) found that explicit instruction of critical thinking is more effective compared 
to imbedded instruction.

Creative thinking. Erika Landau (2002) proposed a model for developing creative 
thinking in gifted children. Her model combines and balances logic and imagination. 
It addresses 4 dimensions: (a) ideas; (b) thinking; (c) communication; and (d) self. 
According to this model creative thinking is finding the balance between narrow 
categorization of ideas and free flow; convergent thinking and divergent thinking; 
interpersonal communication and intrapersonal; and objective formulation and 
subjective reaction.

PROBLEM BASED LEARNING

Problem-based learning (PBL) was first developed in Canada in medical schools 
because what students were learning in medical schools was different from the 
skills and knowledge of practicing physicians (Gallagher, 1997). PBL has been 
integrated into a variety of disciplines and at different levels of education (Maker 
& Zimmerman, 2008), and is a popular model in many programs for gifted students 
(Gallagher, 2009). Hmelo-Silver (2004) described PBL as an instructional method 
in which students learn through facilitated problem solving centered on a complex 
problem that does not have a single correct answer. Students work in collaborative 
groups to identify what they need to learn to solve a problem, engage in self-directed 
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learning, apply their new knowledge to the problem, and reflect on what they learned 
and the effectiveness of the strategies employed.

Savery (2006) described the following characteristics of PBL: (a) Student 
responsibility for their own learning; (b) ill-structured problem simulations must 
allow for free inquiry; (c) integrative learning; (d) collaboration; (e) student learning 
must be applied to the problem with reanalysis and resolution; (f) ending with a 
closing analysis and a discussion of what concepts and principles have been learned; 
(g) self and peer assessment at the completion of each problem and at the end of 
every curricular unit; (h) real world activities; (i) measuring student progress toward 
the goals of PBL; and (j) problem-based learning must be the pedagogical base of 
curriculum, not part of a didactic curriculum.

Dochy, Segers, Van den Bossche & Gijbels (2003) found in a meta-analysis of 
43 articles on problem based learning that PBL a positive effect on skills and less 
on knowledge. As for skills they found a positive effect of using PBL with students 
in science. A surprising finding relating knowledge showed students gained slightly 
less knowledge, but remembered more of the acquired knowledge over a period of 
time.

The DISCOVER program. Maker and Schiever (2004) created the DISCOVER 
problem continuum based on the idea that for meaningful learning experiences, 
students need to be exposed to different types of problems that range from closed 
(type I) to problems that might have many different facets and potential solutions 
(type VI). Maker and her associates (2015) (See Chapter 9 in this book) have further 
developed the problem solving process to create REAPS: Real Engagement in Active 
Problem Solving reflects the real nature of the authors' approach to meaningful 
teaching and learning, and also includes the literal meaning of the word “reap”, and 
that is the ultimate goal of this model, for teachers and students to collaboratively 
engage in harvesting learning experiences and acquiring knowledge and skills 
through the task of solving problems that are real and significant.

The creative problem solving and future problem solving program (FPSP). In this 
program The problem is solved in six steps based on the Creative Problem Solving 
(CPS) process: (a) Understanding the Problem which includes: (1) Identifying 
Challenges, and (2) Selecting an Underlying Problem; (b) Generating Ideas 
including: (3) Producing Solution Ideas; and (c) Planning for Action which include: 
(4) Generating and Selecting Criteria, (5) Applying Criteria, and (6) Developing an 
Action Plan (FPSP, 2001, p. 15).

The Future Scene (pre-determined by the teacher) describes an ill-defined 
situation taking place 20 to 30 years into the future. Students are required to 
use the knowledge gained and project it into the future. Students are required to 
follow the problem solving steps identifying and selecting the problem. After 
generating 16 varied and unusual solutions, they are asked to come up with five 
most appropriate criteria for judging the solutions. The last stage requires writing 
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an action plan based on their highest scoring solution idea. The students have to 
complete the whole activity within 2 hours. Tools for generating options, enhancing 
convergent and divergent thinking, include: Brainstorming, SCAMPER (Substitute, 
Combine, Adapt/Add/Alter, Minify/Magnify/Modify, Put to other uses, Eliminate or 
Elaborate, Reverse/Rearrange/Reduce), Morphological Matrix, Hot Spot and Paired 
Comparison Analysis (FPSP, 2001).

Isaksen & Treffinger (2004) developed a framework for creative problem solving 
involving several elements: 1. Understanding the challenge: (a) Constructing 
opportunities; (b) Exploring data; and (c) Framing problems. 2. Planning the 
approach: (a) Appraising tasks; and (b) Designing process. 3. Generating ideas. 4. 
Preparing for action: (a) Developing solutions; and (b) Building acceptance. This 
6th version which was developed over a period of 50 years differs greatly from 
prior versions as it incorporates metacognition and deliberate process planning and 
management.

Collaborative problem solving. (OECD, 2013) is focused on establishing and 
maintaining shared understanding, taking appropriate action to solve a problem 
in teams. The factors and process involved include (a) student background: prior 
knowledge and student characteristics; (b) core skills: collaborative skills, problem 
solving skills; and (c) context: task characteristics, problem scenario, medium, and 
team composition.

PROJECT BASED LEARNING

Project-Based Learning (PBL) is described as a “student-driven, teacher-facilitated 
approach to learning in which learners pursue knowledge by asking questions that 
have piqued their natural curiosity” (Bell, 2010, p. 39). Several studies showed that 
using a PBL approach showed significant increases in all achievement areas (Boaler, 
1999; Thomas, 2000). Gultekin (2005) noted that there is evidence for developing 
research skills, problem solving and high order thinking. Bell (2010) added PBL 
enhances responsibility, independence, and discipline.

The recent interest in Project Based Learning was caused by finding that students 
are not prepared for adult life mastering the skills needed to be productive in the 
workplace (Partnership for 21st Century Skills, 2008).

Grant (2002) defined the general steps implementation of project based learning as 
(a) an introduction; (b) definition of the learning task; (c) procedure for investigation, 
(d) suggested resources, (e) scaffolding mechanisms; (f) collaborations; and (g) 
reflections and transfer activities. Grant & Branch (2005) investigated student 
abilities through learning artifacts using computer supported project based learning. 
They found that the learning artifacts represented the learners’ knowledge in three 
ways: system knowledge, domain knowledge, and metacognitive knowledge. They 
recommended that teachers should model for students and pre-service teachers, 
strategies and techniques enhancing student centered learning, as well as using 
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instructional methods allowing in-depth inquiry and self-regulation fostering life-
long learning necessary in the Information Age.

BLENDED LEARNING ENVIRONMENTS

Blended learning environments combine face-to-face instruction with technology-
mediated instruction (Graham, 2006). In many schools, blended learning is emerging 
as a hybrid combining the advantages of online learning with the benefits of the 
traditional classroom (Christensen, Horn & Staker, 2013). They review several 
models of designing blended learning environments that have been developed: 1. 
The Rotation Model involving: Station Rotation, Lab Rotation, Flipped Classroom 
and individual Rotation; 2. The Flex Model; 3. The A La Carte Model; and 4. The 
Enriched Virtual Model.

Christensen, Horn and Staker (2013) defined the models as following:

Station rotation. Rotation occurs within a contained classroom.

Lab rotation. Rotation occurs between a classroom and a learning lab for online 
learning.

Flipped classroom model. Rotation occurs between the school (face-to-face 
working on projects) and the home for online content and instruction.

Individual rotation model. Rotation of Individual students based on an 
individualized playlist not necessarily going through all stations.

Flex model. Online learning sometimes directing students to offline activities at 
times. Students move on an individually customized, fluid schedule among learning 
modalities, and the teacher of record is on-site.

A La Carte model. Studying in the traditional classroom and taking one or more 
courses entirely online with an online teacher at the same time on-site or off-site.

Enriched virtual model. Dividing time between attending a traditional classroom 
and distant learning within each course.

Sturgis and Patrick (2010) explain that when designing competency based 
pathways for next generation learning there are three basic principles:

1. Students advance upon mastery:
a. Advancing upon demonstration of mastery, not age;
b. Appropriately challenging work;
c. Evaluating performance;
d. Possibility for completing courses more rapidly;
e. Earning credits upon demonstration of mastery, not seat-time.
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2. Learning objectives are explicit and measurable:
a. The teacher becomes a coach and facilitator to help achieving objectives;
b. Mastering objectives of modular units creates a sense of accomplishment;
c. Learning expands beyond the classroom to practice and meet objectives.

3. Assessment is a meaningful and positive learning experience:
a. Emphasizing formative assessment;
b. Collaborating to develop understanding of adequate demonstration of proficiency;
c. Assessing skills or concepts in multiple contexts and multiple ways;
d. Focusing on student learning, not student grades;
e. Regarding summative assessments as adaptive and timely.

Christensen, Horn and Staker (2013) analysed the various models of blended learning 
and concluded that The Station Rotation, Lab Rotation, and Flipped Classroom 
models introduce a hybrid solution that combines the traditional classroom with 
online learning, while The Flex, A La Carte, Enriched Virtual, and Individual 
Rotation models dispense with the classroom as we know it. They go on and predict 
that “the disruptive models of blended learning will replace the classroom as we 
know it in high schools and, to some extent, middle schools, but not necessarily in 
elementary schools” (p. 36).

EXEMPLARY UNITS

Elementary School Students

Problem-based learning provides the appropriate learning environment or gifted 
students (Gallagher, 2009). These teaching methods enable them to work as experts 
and learn through research and inquiry. While working with younger students (K-6), 
it is recommended to involve Project-based practices because it seems to be easier 
for young students to be attentive when a “practical” goal is presented to them.

Meteorology station project. One example for a vast learning opportunity is the 
“Meteorology Station Project”. Students are invited to be involved in the construction 
of instruments for measuring weather that will serve as a meteorology station for 
the school. The project can be part of a learning unit on weather and climate or 
provide any other need for basic science studies. The students will learn about the 
difference between climate and weather and will be able to demonstrate and explain 
how meteorologists forecast the weather by using the instruments measuring and 
analyzing weather related data.

It is suggested to introduce the subject to the students by exploring the weather 
section of a news-paper of a local forecast on the internet and comparing to satellite 
maps that show current weather conditions. This can lead to a discussion about the 
data that is needed in order to generate a useful weather forecast and the instruments 
needed to collect these data. Students can research and find out by themselves what 
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instruments are needed or receive a list from the teacher. Then, it is recommended 
that the teacher will assign the students to work in small groups to design and 
construct the weather measurement instruments. The instruments that can be built 
are: a thermometer, barometer, rain gauge, anemometer (for measuring wind speed), 
and several types of wind vanes (to determine wind direction).

It is easy to find the instructions to build these instruments in books or on the 
internet, so students can do all the work including the design and the collection of 
building materials. Nevertheless the teacher could have a set of instructions for each 
instrument (with available building materials) that was already tested, to avoid too 
much frustration or disappointment. Also, for the actual station, it is recommended 
to use in addition a simple outside thermometer, as the one the students can build 
will not give accurate measurements.

An exhibition. A second project that is suitable also for younger students is the 
design and the construction of an exhibition. This can serve any subject matter that 
is learned and combines the arts and technology as well. The students are challenged 
to exhibit their work to the public, thus it has to reflect a theme, be coherent, show 
creativity and reach a reasonable high standard. The target of the exhibition can be 
presented to the students in advance, or emerge from the work they do in class and 
be part of a larger learning project.

For example: students in a gifted school in Israel were engaged in learning on and 
around the “Israel National Trail” (http://www.israeltrail.net/). In different courses 
they did various kinds of research of diverse aspects of this trail (environment. 
zoology and botany, population, geography, geology, archeology, history etc.). Each 
year they concentrated on a small segment of the trail, in the school surrounding, and 
went on a field trip in that area. One of these trips was in the Memorial Gardens and 
Nature Part of Ramat-Hanadiv (http://www.ramat-hanadiv.org.il/en). The gardens 
were established on the years 1936–1954, as a natural memorial to the Baron 
Edmond de Rothschild and his wife, following the baron wish to be buried in that 
area, on his visit to the land of Israel in 1914.

During their tour of the gardens the students had many learning activities, including 
research of the history of the Rothschild family and photography. Following the trip, 
students of “animation and digital art” course were challenged by their teacher to 
create imaginary postcards of the Baron Rothschild's visit to the gardens (which he 
had never seen) and to offer these creations as an exhibition in the gardens entrance 
hall. The students were very enthusiastic, seeing the target of the exhibition ahead. 
Constructing an exhibition in a public area, request not only artistic talent, but also 
other skills. It is needed to be able to plane, coordinate; organize, communicate and 
even be engaged in economic considerations. Thus, students had to learn what is 
needed in order to start this kind of project, to plane and design the presentation and 
to use communication skills in order to address the relevant people: the management 
of the gardens, the school principal, their peers in the “creative writing” course, 
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the print-shop that published their work in the format needed for presentation, and 
finally the public who was invited to the exhibition and the media.

The process is summarized nicely in the Ramat-Hanadive news-letter (Ramat 
Hanadiv, 2014):

“Ilustrations and Illusions” is an imaginary experience told through unsent 
postcards telling us of the barons’ visit to gardens he had never been to. The 
students, who explored the gardens, created an imaginary dialogue between 
the Barons’ image and the gardens.

The photos taken during the tour and the impressions remaining of the magical 
sites were processed by artistic means using the computer and recreational 
writing. The students processed the photographs, notes, and impressions from 
the visit to the gardens. They designed new original postcards featuring the 
Baron ‘touring’ the beautiful Memorial Gardens, which have been blooming in 
his humor for the past 60 years. The concept of the ‘Well-known Benefactor’ 
visiting the Gardens that were established in his memory,and which he 
obviously never saw, ignited the children’s imaginations and creativity, 
sparking original work infused with humor and personality.

At the end of the design process, the students’ picture postcards were passed 
on to the students of the “creative writing” class. Each student came up with 
a suitable text for the postcard of his/her choice. The texts ranged from the 
realistic to the fantastic and the end result is a series of designed postcards with 
accompanying texts inspired by them.

The concept of honoring the Baron with his own virtual visit to the gardens 
was accepted with enthusiasm as plans were being laid for special events to 
mark the 80th anniversary of the Baron’s death, and the 60th anniversary of 
the inauguration of the Memorial Gardens. The exhibition is a result of a joint 
effort and cooperation between students and teachers of The School for the 
Gifted and the Ramat Hanadiv staff”.

Middle School Students

Leadership in the Community: Social Responsibility, PBL program

A consolidated theoretical framework for leadership education among gifted and 
talented has not yet fully materialized (Matthews, 2004), nevertheless, there are 
different programs of gifted leadership education, for example by looking at role 
models (Newsom, 2010) or by training to improve leadership skills (Vidergor& Sisk, 
2013; Ogurlu & Emir, 2014). While learning political or social sciences, middle 
school students can be involved in actual actions to help their own communities. 
Gifted students can be much more motivated to learn while engaged in a real-life 
activity that can actually make a change in their own community (Meesook, 2009) 
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and thus practice an important component of leadership. It seems that PBL is likely 
to enable this kind of experience. The following is an example of a project, part of 
a PBL course, in the School for the Gifted at Oranim College, with 9th grade gifted 
student and their teachers: L. Rapoport, M. Shmueli and A. David.

“The 100 Words Project” is part of a “Social Responsibility” annual course, in 
which students practice active citizenship through initiating a leadership project in 
the community. The course, which is based on the PBL method, allows the students to 
choose an issue in their near community that is important to them. After studying all 
the aspects of the issue, the students are asked to propose a solution to the problem. 
The emphasis is on the process so it is not necessary that the students will actually 
solve the problem as long as they work on an adequate solution that they can offer 
to the relevant authorities.

In order to start, students were engaged in brainstorming, defining a problem in 
their community that was relevant to them. They also met with people who work 
for the community and with some civil service workers who are responsible for 
youth and education. After coming with general idea of the problem they wanted to 
deal with, they did some research and learned the relevant background. Then, they 
developed an action plan based on the political and social setups of the community.

Thus, after going through this, a group of students suggested the “100 Words 
Program” to help bringing together Jewish and Arab 4th graders from different schools 
in their community. The students learned that were some unsuccessful attempts to 
bring together young pupils (4th–5th graders) from Arab and Jewish villages in the 
community of the Israel Valley, on the basis of pro-environment activities. They 
realized that the main problem was lack of communication between those children 
because of language differences. Thus they suggested to build-up a set of activities, 
related to environment, but based on learning words in both Jewish and Arabic.

The program was based on five assemblies focused on environment issues in 
which students will learn 100 new words in Hebrew and Arabic. As the students 
were Hebrew speakers they felt they need help with the Arabic so class of high-
school Arab (Bedouins) student, from a nearby city, to work with them. This added 
a new aspect to the process, as an ongoing dialog developed between the Jewish and 
Arab youth that exited the purpose of the course. Most of the gifted students knew 
some Arabic, as they learned it as a foreign language at school, and could plane the 
meetings for the 4th graders, but working together with their Arab peers they actually 
went through the experience and had to deal with the language and culture. Together 
with their Arab peers the student made five lists of 20 words each in both languages 
with translations and phonetic transcripts. The words were the basis for learning 
activities for each of the 5 get-togethers that were planned by the students.

The words were divided to the following categories:

• Basic words and similar words (same in both languages)
• Food words
• Sports
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• Music and cinema
• School and environment

The students wrote a detailed program for each get-together, with instructions for 
related activities with the words, while the 4th graders would work in mixed small 
groups. They even suggested a word – learning competition that will come to a climax 
on the last assembly.The written program was handed to the civil service worker that 
is responsible for environmental education in the Israel Valley community.

Important Insights

Working on the project was helping students develop problem solving, critical 
thinking, and motivational skills. They enjoyed each stage of the project and were 
pushing forward to see it finalized and implemented, No doubt that the same level 
pf motivation cannot be kept throughout the whole year as obstacles can affect the 
students’ mood and will power. It is important for the students and their teachers to 
be aware that difficulties are part of real life projects. As the teachers were prepared 
they knew they had to comprise with all kinds of troubles and to work together for 
plausible solutions. Test other possibilities or change directions.

A meaningful and important pause in the course, was a visit of a program 
supervisor to whom the students had to present their project plan. This made them 
verbalize their ideas and write down the outlines of their suggested program. They 
had to prepare an organized presentation and defend their proposal. The questions 
that were asked and the feedback they received enabled the students to reflect and 
see their project in new perspectives.

It is important to include also some theory, in lessons about different subjects of 
policy, civil service and social responsibility, so that the students will gain a more 
meaningful understanding of their role as active, contributing youth to their society.

The course has to be conducted by more than one teacher, so the students have 
a modeling of a team work. An important cornerstone for the success of this kind 
of curse and projects, is the ability of the teachers to work together as a leading 
team, steering through stumbling blocks and alternative routes, but always know the 
direction. The teachers need to show flexibility of taught and action, to be patient 
and believe in the ability of the students, and at the same time be sensitive enough 
to know when and how to help them. It is important to remember that the project 
can be a success even if there is no “final product” and a lot can be learned from the 
process itself.

A Virtual Museum in a Botanical Garden

The advances of mobile and Web 2.0 technologies can be utilized to enhance 
learning experiences and support knowledge building processes in formal and 
informal settings (Hyo-Jeong et al., 2009). It seems that young people use learning 
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in digital environments not only as individuals but also as groups of peers (Ünlüsoy 
2013). Some research shows that using technology and online game approach to 
learning, can enhance students’ learning intention (Chen & Huang, 2012), motivate 
them and even improve students’ learning achievements in web-based problem-
solving activities (Hwang et al., 2012). Using mobile Technology for learning also 
enables teachers to combine outdoor learning experiences with available, immediate 
information from the web.

The unit described below combines a PBL approach with the current mobile 
technology to enable teachers and students vast flexibility and endless opportunities 
for creativity, problem-solving, research and critical thinking.

The whole school can take part in this unit. Learning can be over a long period 
and is described as an ongoing project – a virtual museum.The purpose of the project 
is to design, along with the students and teachers of the school, an interactive virtual 
museum near the school. In this case the selected site was in Oranim College’s 
botanical garden (http://en.oranim.ac.il/node/108). The “museum” is interactive 
and consists of activities and information available by QR codes posted on sings 
in relevant spots in the garden, that are the leads to be used both by the school 
community and by other visitors in the garden. The virtual museum is built by the 
students and has endless potential as a ground for learning and cooperation between 
different courses, through research in various subjects: physics, mathematics, botany, 
ecology and sustainability as well as archeology, arts and humanities.

The Objectives of the unit as defined by the school team were:

• Construction of an interactive virtual museum in an ideal ecological environment.
• Designing a web-based platform, using PBL and current technology, for facilitating 

outdoor, authentic learning via the creation of location-based interactive learning 
objects (Barak & Ziv, 2013).

• Involving all students and teachers by cooperation between coursed and students 
in the school.

• Going through a new creative experience that will be of a service to the community.

In each course teachers and students found their own way to contribute to the 
formation of the museum. For example: in a nature course students picked 
seeds and vegetation from various habitats along the Israel National trail  
(http://www.israeltrail.net/) and recreated a botanical journey in the paths of 
the botanical garden by growing and planting the vegetation and creating virtual 
connections to the same habitats on the trail; Students of ecology conducted a 
research on the influence of civilization and human interference with nature, 
especially in “paths” and invited visitors to follow their research; Archeology 
students, who researched old civilizations spotted corners of the garden that could 
be used by ancient tribes and invited visitors to play a combined virtual and actual 
game, as people who lived in the past; Physics students looked for interesting natural 
phenomena in the garden, explored their physical reasoning and formed research 
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activities for the visitors. Animation students created an ongoing story that can be 
followed on the web, by completing assignments in different spots of the garden.

Examples of some of the activities can be seen here: 
http://thewandering.net/blogs/oranim/?page_id=843

The learning activities and games were created as location-based interactive learning 
objects, developed by students of computer–software engendering course, using 
a web-2 platform designed for location-based cooperative learning. The students 
created “stations” – that consisted of learning activities or games and combined 
them to an array of interactive, E-learning activities. The individual creations of the 
students are built up as public E-learning domains by the QR codes that enable access 
to the games and information in each spot of the garden. In this project students used 
– the Wandering (Barak & Ziv, 2013), but any other platform of the same kind can 
work as well. The important thing is that the platform is flexible and friendly so that 
the students can create their own, different activities.

The work with virtual objects is a skill possessed more by students than most 
teachers, therefore it is recommended to have the teachers go through a workshop 
prior to the school year, in which they would be able to learn the technology and 
design some activity “station”, so they can know later what can they expect the 
students to do.

This kind of ongoing project can influence the whole school culture. As 
the constructing of the virtual museum becomes integral part of the learning 
environment, it becomes a force to encourage PBL and creativity in many areas. 
It also gives students and teachers the more opportunities to be involved in outside 
learning activities, in the near surrounding with the virtual connection to far places.

The PBL and research of the students is mostly in order to make the “stations” 
– the learning corners and activities for the visitors. In addition to guiding the 
students through the learning process, teachers have to be attentive and see that the 
formulation of these stations is accurate, well write in aspects of language as well 
as information.
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An added value is the contribution of the school tor the community as well as 
developing awareness and social leadership among the students.

Biomimicry Projects

Biomimicry is a field of science that studies nature’s models and then takes 
inspiration from its principals, designs and processes, to solve human problems 
and to provide humanity needs. By exposure to biomimicry students can realize 
the interrelationship between the natural and technological worlds. (Dischino & 
Foster, 2006). Biomimicry is based on the search for sustainable solutions to human 
challenges by emulating natural patterns and strategies that are proved to be well 
adapted to the environment or best suitable for their purpose. This is not imitation 
of nature but more – learning from it in order to create better products, processes, or 
developments that coincide with our environment (Reed, 2004; Schroeter, 2010; The 
biomimicry institute, 2014). Some of the most innovative technologies of the 21st 
century are inspired by nature, and biomimicry is noticeable in all fields of life and 
actions, from designs to policies.
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Adapting biomimicry projects to education, enables students not only to learn 
about the world around us, practice observation skills and acquire basic tools for 
developing and testing hypotheses (Soja, 2014), but also to demonstrate creativity 
and show (or improve) technical abilities. Students can learn how technological and 
engineering design is successfully interconnected with nature (Brusic, 2013), and try 
to generate their own innovative ideas to solve human problems in a sustainable way. 
With gifted students, it is possible to reach even extraordinary ideas. Design-based 
learning requires student creativity and technological innovation to address novel 
science problems (Gardner, 2012) in an interdisciplinary learning environment. In 
the classroom, utilizing the Biomimicry practices, make students be engaged in 
problem solving, creative thinking and collaboration (Schroeter, 2010).

In practice it is a PBL based course. Students can start by learning about 
biomimicry or by being challenged to invent a solution to a problem. Either way, 
they go on examining and study relevant natural structures or processes following 
a project-based process to plan (or build) their own invention. An example for a 
biomimicry based course can be the link between a robotics course (based on Lego 
kits that contain software and hardware to create programmable robots) and biology. 
Students learn and research characteristics of different animals (like spiders, bats, 
turtles, locusts, birds) and then design their own robot based on one of the principals 
that they learned from the animal: a sonar guided robot inspired by bats, a robot 
that moves like a turtled or a locust etc. The robots are then displayed and their 
proficiencies, as well as the principals they are based upon, are presented by the 
students.

http://thewandering.net/blogs/oranim/?portfolio=%D7%A8%D7%95%D7%91
%D7%95%D7%98%D7%99%D7%A7%D7%94%D7%95%D7%91%D7%99%D7
%95%D7%9E%D7%99%D7%9E%D7%A7%D7%95%D7%9C%D7%A8%D7%9
9%D7%95%D7%AA
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