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Abstracts

Learning in a Worldwide Classroom: Lessons Learned from the First Technion MOOC on
Nanotechnology and Nanosensors
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Miri Barak
Department of Education in Science and Technology

Abstract

There is a growing trend among higher education institutions towards the development of
massive online open courses (MOOCs). Many studies examine the problem of students' attrition;
however, little research is devoted to pedagogy and the quality of learning outcomes. The goal
of this study was to examine the motivation and learning outcomes of students from different
cultures who participate in a MOOC on Nanotechnology and Nanosensors. Guided by the
sociocultural theory, an exploratory case study was conducted to compare between two groups
of students that studied the same course but in different languages: English and Arabic. The
research tools consisted of: learning achievement and motivation questionnaires, 'click data’
using access logs, and content analysis of students' posts; focusing on students' learning patters
and cultural differences. Findings indicated three types of MOOC learners: Random visitors,
Novice students, and Expert students. Significant differences were found between the two
groups in their participation curve, their understanding of nanotechnology concepts, and their
motivation to learn. It appears that these differences originate from Novice students' inability to
regulate their online learning. Overall, this study provides insights about the challenges of
teaching and learning in massive online open courses in the 215t century.
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Could it be that a calculus student can’t add fractions?
Aviv Censor, Mathematics
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First Impressions on a Flipped Integrated Chemical Process Design Course
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Daniel R. Lewin, Chemical Engineering

This presentation describes the initial impressions concerning the first offering of a flipped version of the
capstone design course taken by all the 4™ Year Chemical Engineering undergraduate students (between
90-100 students). This course is the first 100% flipped class ever given at the Technion. The
restructured course features three main components: (a) On-line lessons, taking students up to three
hours to cover at home in their own time, and in advance of the class-session, each comprising of a
sequence of short video clips (up to 15 minutes per clip, with most being a lot shorter) and an associated
quiz question — Each lesson consists of between 6 and 12 such segments; (b) A two-hour class-session in
which portions of that week’s on-line lessons which were found to have been difficult for most of the
students are explained in more detail, as well as in-class activities (i.e. clicker questions and collaborative
open-ended problem solving); (c) A three-hour active tutorial session, in which groups of students solve
classwork (previously called homework). The students are graded on their performance on an exam
featuring open-ended problems (counting for 60% of the course credit), as well as on the basis of two
course projects, completed in groups of five students (together making up the remainder of the course
grade). An additional 10% bonus grade is given to students who completed all 12 of the on-line classes
acceptably. This presentation will provide an overview to the flipped classroom approach, provide details
of this specific implementation, share some of the preliminary results, and hopefully trigger some
interesting discussion from the workshop participants.

Enhancing the Toolbox of Medical Students with Basic Ultrasound Skills using the “Flipped
Classroom” Approach
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Galit Dichterman!?, Menashe Barzilai?3, Abigail Barzilai*, Moshe Flugelman?>

! Maccabi Healthcare Services

2 Technion - The Ruth & Bruce Rappaport Faculty of Medicine

3 Radiology department, Carmel medical center

4 Center for promotion of learning and teaching, Technion — Israel institute of technology
5 Cardiology department, Carmel medical center

Background: Ultrasound is gradually getting into the clinician's toolbox, becoming a natural
extension of the traditional physical examination. Exposing medical students to ultrasound may
ensure its optimal use by them as doctors, while strengthening their accumulating medical
knowledge.

Purpose: Investigating the impact of integrating a training tutorial of basic ultrasound skills,
during the first clinical clerkship of medical students in the internal medicine departments, using
the "flipped classroom" pedagogical approach.

Methods: A prospective study has been conducted during the internal medicine clerkship of
fourth year medical students of the Technion Ruth and Bruce Rappaport Faculty of Medicine.
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32 students in two university hospitals have constituted equal sized study and control groups. A
website for basic ultrasound skills was developed in Moodle, a virtual learning environment,
where the students could find video lectures and practical video guides with interactive feedback
exercises. Both knowledge test and an attitude questionnaire were taken by the students of both
groups at the beginning and at the end of the clinical clerkship. Based on the "flipped classroom"
approach, the study group was encouraged to work through the online contents in their free
time, as a preparation to a couple of supervised hands-on workshops in the ultrasound unit. The
hands-on sessions were video-recorded and analyzed. Personal interviews were taken at the
end of the clinical clerkship. Data were analyzed both quantitatively and qualitatively.

Results: Students in the study group significantly improved their achievements in the knowledge
guestionnaires (p-value of 0.0015), while no statistically significant change was found in the
control group. All the students in the study group expressed great satisfaction from their basic
ultrasound experience. Their attitude towards the utilization of ultrasound as a valuable clinical
tool has changed, so as their confidence in their ability to utilize it. Students who accepted the
challenge of the "flipped classroom" learning model benefited more from the practical
experience and expressed their positive attitudes towards this non-traditional teaching approach.

Conclusions: Providing basic ultrasound skills to medical students at the very beginning of their
clinical experience is both feasible and effective.

Flipped classroom and star trek - the flipped class in an advanced astronomy course - to
boldly go where no one has gone before
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Hagai Peretz, Faculty of Physics

In recent years the flipped class methods have been widely used in schools, and gained increasing
interest and use in university level undergraduate courses. However, the use of the flipped classroom in
Israeli universities and the Technion in particular has been limited. Moreover, this technique has not
been tested in advanced undergraduate courses worldwide. | will discuss the challenges and successes of
using this technique in a 3rd year physics class on "Astrophysics and cosmology"; likely the first use of
this method in such a course worldwide. | will provide an overview of the course and the methods in
which the flipped classroom was implemented, including home-reading, group exercises in class and
extensive use of clicker questions. | will also discuss the specific difficulties encountered, some due to
the first-time introduction of a new learning method to experienced students, others due to the limited
experience of the lecturer (me!) with this method. | will also point out inherent advantages as well as
difficulties with this method, and summarize with the conclusions, both those specific to the given
course as well as those related to the general use of the flipped classroom.
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Breeding a Global Engineer at the Technion?
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Mark Talesnick, Technion — IIT
UNESCO Chair — Sustainable Engineering in Developing Communities.

The concept and practice of education toward sustainable community development (SCD) will be
outlined. The talk focuses on two activities ongoing at the Center for Global Engineering at the
Technion; the volunteer enterprise, Engineers without Borders (EwB), and the for credit course,
Engineering for Developing Community (EDC). Both of these activities are founded in the idea that a
university experience should not be limited to teaching and knowledge transfer. A university experience
should also include; education, social conscience, leadership and positive impact. These are the primary
ingredients of what these programs attempt to install in our students. Despite being a well-kept secret,
the programs have been in place at the Technion since 2008. Examples of both will be given and the
path forward marked. Challenges which need to be faced will be put forth and a call for collaboration
will be made.

Educating Technology Educators
Igor Verner
Department of Education in Science and Technology
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Viewing the urgent need to enhance mathematics and science education in schools and the
acute shortage of qualified teachers, Technion has recently called upon students and graduates
from all faculties to study the B.Sc. degree in Education in Science and Technology, and offered
them scholarships. Many candidates are interested in masters and doctoral studies. The change
in the number and quality of students has led to the need to upgrade the content and pedagogy
of our courses. This talk will focus on our initiatives to advance the teacher education program in
technology-mechanics. The initiatives are largely based on the CDIO (Conceive-Design-
Implement-Operate) approach which has been developed and widely implemented for reforming
engineering education programs. The CDIO approach proposes ways to integrate learning
engineering fundamentals with practice in solving real engineering problems. We will present our
experience of using it to integrate knowledge of engineering and pedagogical fundamentals with
knowledge of teaching practices.
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The Social Aspects of Teaching a Technological Course to First Year Students
Nimrod Peled, Electrical Engineering
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Using science education know-how to inform science communication pedagogy and assessment
Ayelet Baram-Tsabari, Department of Education in Science and Technology
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