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e Communication skills to practice: voice,
posture, gestures and eye contact.

 Good presentations have a structure, tell a
story and leave a message.

e LOAFS= Lead-in, Objectives, Active
information processing, formative assessment
and summary
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In Science and Engineering,
what can we say about gender
differences?




Approaches to Gender in STEM

Career after
studies

Teachers and
trainers
implicit
gender
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Learning
Theories
carry biases

Institutional
Economics
and Politics
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Présentateur
Commentaires de présentation
Societal, political factors: The review of the literature on gender division of labor in academia led by Joya Misra, Jennifer Hickes Lundquist, Elissa Holmes, and Stephanie Agiomavritis (2011) shows that in general, men focus more on carrying out research than do women. Their study shows that while men do not publish more than women do, they tend to be more protective of their research time. For instance, they observed that while non-tenured women professors are more likely to focus on research activities that will lead to promotion, ‘once tenured, women devote more time to teaching, mentoring, and service, and particularly to activities that may be seen as building bridges around the university’.  These activities are not appreciated as ‘academic’ in terms of professional development, and therefore they argue that men focusing on research are seen as highly invested and are therefore more likely to be chosen for further promotion, such as higher positions within an academic department. Make the link with Dilly’s point in her presentation (rewarding educatiors and education leaders)

More recently, Ian Handley, Elizabeth R. Brown, Corinne A. Moss-Racusin, and Jessi L. Smith (2015) showed that male and female scientists carry gender biases into their professional practice. They investigated researchers’ reactions when asked to evaluate gendered-themed STEM research from the journal reviewer’s point of view. Stunningly, men tended to disfavor it and women to favor it, regardless of the scientific quality. Contrarily, both men and women scientists showed no significant bias when reviewing scientific papers written by female authors. This research shows that, in sum: what affects scientists’ reactions is not the quality of science that is reported but the reference to gender in the scientific papers.



Representation
of female students in STEM disciplines

Photos © A. Herzog

Text and image bias —Zittleman and Sadker (2002)


Présentateur
Commentaires de présentation
Underpresentation of women in STEM can be illustrated in the statistics. , Karen Zittleman and David Sadker (2002) had a close look at teacher education textbooks and identified a series of sources for gender biases. The list includes the lack of treatment of gender bias, homophobia and harassment in the textbooks, which are mentioned superficially. The list of biases also includes the choice of textbook images and the choice of cited authors of which three out of 4 are male. Once in the classroom, teachers would implicitly reproduce such biases.






Gender biases favor male students

Moss-Racusin et al (2012): Science faculty’s subtle gender biases favor male
students

The study: Good (not excellent) application materials of students applying
for a lab manager position. Same application, randomly described as John or
Jennifer. Reviewed by 127 biology, chemistry and physics professors

Rated:
e Competence to do the job (John consistently better)
e Hireability (John stronger than Jennifer for identical application)

e Jennifers consistently offered lower salary and proposed higher
involvement in community services —mentoring

Moss Racusin et al (2017) found similar biases in journal reviewers when
papers in STEM dealt with gender.



What impact do implicit biases have in STEM?

e Misra et als (2011) studied the choices of female and men
professors during tenure: while men do not publish more
than women, they are more proactive about research time.

e ‘once tenured, women devote more time to teaching,
mentoring, and service, and particularly to activities that
may be seen as building bridges around the university’.

e What needs to be rewarded as an educator?


Présentateur
Commentaires de présentation
Societal, political factors: The review of the literature on gender division of labor in academia led by Joya Misra, Jennifer Hickes Lundquist, Elissa Holmes, and Stephanie Agiomavritis (2011) shows that in general, men focus more on carrying out research than do women. Their study shows that while men do not publish more than women do, they tend to be more protective of their research time. For instance, they observed that while non-tenured women professors are more likely to focus on research activities that will lead to promotion, ‘once tenured, women devote more time to teaching, mentoring, and service, and particularly to activities that may be seen as building bridges around the university’.  These activities are not appreciated as ‘academic’ in terms of professional development, and therefore they argue that men focusing on research are seen as highly invested and are therefore more likely to be chosen for further promotion, such as higher positions within an academic department. Make the link with Dilly’s point in her presentation (rewarding educatiors and education leaders)

More recently, Ian Handley, Elizabeth R. Brown, Corinne A. Moss-Racusin, and Jessi L. Smith (2015) showed that male and female scientists carry gender biases into their professional practice. They investigated researchers’ reactions when asked to evaluate gendered-themed STEM research from the journal reviewer’s point of view. Stunningly, men tended to disfavor it and women to favor it, regardless of the scientific quality. Contrarily, both men and women scientists showed no significant bias when reviewing scientific papers written by female authors. This research shows that, in sum: what affects scientists’ reactions is not the quality of science that is reported but the reference to gender in the scientific papers.



What is left to reflect upon:

To-be-teachers are exposed to implicit gender biases during their
education: they are likely to reproduce them in their teaching
(Zittleman & Sadker, 2002).

Self-selection of women leaving science after completing a PhD may
suggest a structural problem in their education.

Teachers’ implicit gender biases can change with training in diversity
and inclusion (Jackson, et als, 2014).

At EPFL we see an increase in female tenure-track assistant
professors (30% of PATT and PA) shows that this is a sustainable

strategy for equal opportunities (Equal Opportunites Action Plan,
2017).


Présentateur
Commentaires de présentation
Zittelman & Sadker. The list includes the lack of treatment of gender bias, homophobia and harassment in the textbooks, which are mentioned superficially. The list of biases also includes the choice of textbook images and the choice of cited authors of which three out of 4 are male. Once in the classroom, teachers would implicitly reproduce such biases. 

EPFL STATS: more than 10’000 of which 3’ 000 are women– 2, 400 BaMa (about 25%) and 600 PhD (29% of total doctoral students). Of which most in AR, IN, and as many in PH, MA, GM, MT.
In terms of professorship, 
2017 Ranking Shangai: 2 for europe, 11 worldwide, 1 for times universities under 50 years old, times engineering technlology 5 europe and 14 world 



Intiatives for insipiration

 Mentoring of new female teacher (Equal Opportunities
Office, EPFL).

e Coaching and training through workshops
e Regards
e Fix the leaky pipeline

e Controlling Bias in Artificial Intelligence (Dr. Elisa Celis)

 GARCIA project (Gendering the Academy and Research:
Combating Career Instability and Assymetries).


https://equality.epfl.ch/
https://theory.epfl.ch/celis/HOME.html
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What concepts do you recall from the past
sessions?

Which concept(s) would you like to try in your
teaching?

Take a minute and note down.
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It S tlme to apply!




. |
Alms G

C) OTC

* Appreciate the benefits of reflective practice
models such as Action Research (A-R) to
become a scholar of teaching and learning.

* Talk about your own ideas

* Present the concept list for the exam

14



Research on Teaching and Learning a

Aims to improve learning
e Of students
 Of teachers

e Ofinstitutions
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Présentateur
Commentaires de présentation
Improve learning


Action Research

* |s on-going
e Start and ends by reviewing

 Well planned

Reflect |

Reflect |
P \ Plan /)

\4

( Record

~ Act
N Plarf |

( Record Reflect

&

e Based on evidence and provides new evidence

e Allows to try again or to try what others have tried

before

Image cc. http://patterns.transitionresearchnetwork.org/Action_Research.html
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Evidence-informed teaching focuses on

Reflect |

Reflect ,
~~a Plan /)

Y
( Record
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( Record Reflect

<«

What works
What doesn’t

Differences of contexts and

of results

Continous improvement
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Self-monitoring is a highly valued skill N
for teachers and for students:

yANNE
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A bit of history ...

19



ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

NO ACTION WITHOUT
RESEARCH, NO RESEARCH

WITHOUT ACTION

(Kurt Lewin, 1934)



Présentateur
Commentaires de présentation
Lewin fled Berlin in 1933 and took temporary position in the home economics department  at Cornell University and then movign to the University of Iowa University in the Psychology Dept. The initial aim on his work on action research and group interrelations was to help new imigrants into Palestine adjust and thrive in a new environement. Whilst his efforts and endorsements didn’t succeed in him getting support to promote his work, (politically all efforts focused on helping Jews excape the Nazi regime), his efforsts then turned to help communities strive in the US territory. �


Harwood Manufacturing studies

GROUP 1

GROUP 2

Workers attend a well
structured and
presented training.

Workers hold weekly meetings to
discuss difficulties and share
practices.

Direct training with
opportunities to ask

The group decides on the
production goal (75/80/90 units per
hour) and makes recommendations
to management.

Stable productivity
Some learning

Higher productivity to first group
Learning faster than first group

Low morale, slow
production

High morale
What can change / improve?



Présentateur
Commentaires de présentation
The Harrwood factory research is the first study in decision making and experimental organizational psychology, but not only this, it is also one of Lewin’s first opportunities to try out his participatory action research model. 
The Harwood study in Virginia consultancy work (Lewin & Bavelas): A new factory having to recruit unskilled workers, of which mostly 300 women.  A predominant view from female managers was that these new trainees, will not reach the expected standard in production. After 12 weeks, data showed that they still produced less than half that the apprentices did in northern parts of the coutry. This in addition to low morale in the factory, increased absenteeism, the  radical changes dictated by mangament led to employees agressive responses. Despite the high motivation of new employees when hired to perform and engage these new trainee’s work pace was slow and production levels remained low and lower, given that management was very directive and rewarded based only on production, turnover was very high. 

- Explain the two groups
This experience confirmed Lewin’s views of an alternative way to management to Taylorism and behavioural objectives taken from Watsonian psychology. He was very critical of them. This experience confirmed the greater gains in productivity and well as it helped a smoother existentce of law and order by introducing a democtratic participation of employees, in cotrast to the autocratic model of Taylorism imposed beforehand.
This ‘participative’ model is as much about developing relationships in groups and intergroups as much as it is to support communication and cooperation. But it also proposes a reflective view on the development and evolution of research, what is now branded for ‘systemic enquiry’ for greater effectiveness.
And central to his idea is that of incrased self-esteem and representativity of minority groups because by having a voice this helps them ‘independence, equlaity and co-operation’ through action research and other means.
Based on this model, Critical pedagogy of working ‘with people’ and not ‘on them’ Paulo Freire



Harwood Manufacturing studies

GROUP 1

GROUP 2

L 2

Review

Plan

Implement

Evaluate



Présentateur
Commentaires de présentation
The Harrwood factory research is the first study in decision making and experimental organizational psychology, but not only this, it is also one of Lewin’s first opportunities to try out his participatory action research model. 
The Harwood study in Virginia consultancy work (Lewing & Bavelas): A new factory having to recruite unskilled workers, of which mostly 300 women.  A predominant view from female managers was that these new trainees, will not reach the expected standard in production. After 12 weeks, data showed that they still produced less than half that apprentices did northern parts of the coutry.  Low morale in the factory, absentees, radical changes dictated by mangament, agressive responses to management took place. Despite the high motivation, the new trainee’s work pace was slow and production low and turnover was very high. 

This experience confirmed Lewin’s views of an alternative way to management to Taylorism and behavioural objectives taken from Watsonian psychology. He was very critical of them. This experience confirmed the greater gains in productivie and in law and order through democtratic participation rather than on autocratic coercion. This model is as much about developing relationships in groups and intergroups as much as it is to support communication and cooperation. But it also proposes a reflective view on the development and evolution of research, what is now branded for ‘systemic enquiry’ for greater effectiveness.
And central to his idea is that of raision the self-esteem of minority groups and to help them seek ‘independence, equlaity and co-operation’ through action research and other means.
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ACTION RESEARCH IS NOT
FOR THE IMPATIENT

Carl Adelman, 1993
The origins of Action Research



Présentateur
Commentaires de présentation
And central to his idea is that of raision the self-esteem of minority groups and to help them seek ‘independence, equlaity and co-operation’ through action research and other means.
Four streams of Action Research stemmed from this: Diagnositc action research designed to move a plan of action, 2. participant action research, which is when participants take part on the plan and evaluate the results, 3. Empirical action research, participation in getting, collecting and interpreting data and 4. Experimental action research, which gives the fundament to measure the effectiveness of various techniques nearly identical to social situations.
What took place after Lewin (he died of heart failure in 1947 after recently creating the Centre for Group Dynamics at MIT), is that his ideas / cycle were taken for many social policy initatives. What is for intest to us is only one branch of this tree, which is that focusing on education and development. Rightly so, this began with Tylers’ studies on the assessement of learning and co-operative action research for the improvement of programs and courses. For information, one of Tylers’ students was Benjamin Bloom (famous taxonomy) who took this approach. This views, criticised for ‘compensatory’ or ‘enrichment’ did move the view away from that of the poor cannot do to much to change their situation.
But it was until a guy called John Elliot, in charge of curriculum changing program funded by the Ford Foundation, who took the approach to follow through the problems of innovation and the realising of pedagogies for inquiry in the classroom that the model got closer to what we are going to show today. Elliot was clear on the need to engage teachers in active participation and discussion, less clear about involve teachers in the process of decision making.


Why is it relevant for
teaching?

Takes learning and teaching out of the
experimental situation (laboratory)

Context is at the hart of the planning
Accountability and self-monitoring

Decision making is an informed and
consensual action.
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Présentateur
Commentaires de présentation
Important to state the reason why we adopt a participative / democratic model to an idividual process.


ACTION RESEARCH CYCLE

identify
reflect inform
change organize
report

)

analyse . apply
data collection question
discuss

29


Présentateur
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Reflection on the entire process, what is observed, apply, the teaching, what would you change, what went well, an


ACTION RESEARCH CYCLE

What does
this mean
for my
teaching?

Evaluate

analyse
data collection
discuss

in your teaching

Teach

)

| o

identify
inform
organize

Plan

apply
question
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Putting emphasis on what is done for their projects.
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Wnat else?

31
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Course Assessment

Session 2018
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Oral exam

December 10, starting 9h30 (30 min questioning per person).
Pass or fail grade.

You will explain concepts seen in the course and provide examples of
studies done in Science and Engineering teaching and learning.

Some examples of concepts: scientific misconceptions, feedback,
expert vs. novice knowledge, meta-cognition, spaced practice, cognitive
load, LTM, intuition, recall, gender inclusion in STEM, self-efficacy.




Word count

=

Written assignment

1’000 — 1’500 words
Structure:

Describe one or several concepts

Choose a learning scenario from your past experience as an
instructor or as a learner

Explain the application of the chosen concept in this scenario

Analysis of the potential action that leads to an improvement
in learning

Bibliography

Send it to us by email no later than : 14 JANUARY

|
(Gl

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE




Describe a teaching/ learning situation you would like to.ﬂ)ﬂ-

ECOLE POLYTECHNIQUE

i m p Frove.: FEDERALE DE LAUSANNE
Define a relevant concept from the course

— Pick a concept from the course that might help to explain
this situation

— Define the concept using literature
Apply the concept
— ldentify how the concept applies in your situation?

— How does it help you explain/ understand the situation?
(Hint: if it doesn’t, then pick a different concept that does!!)

What action/ change does this analysis suggest to you?
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Questions?

36
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Oral exam review

37



Science and Engineering Teaching and Learning 2018, Key concepts

You should aim to be able to describe/define and apply the following key concepts
addressed in class and in the literature

1. Learning is work

2. Role of prior knowledge

3. Prior implicit misconceptions

4. Feedback

5. Cognitive load/overflowing brain

6. Spaced practice

7. Metacognition

8. Self-efficacy beliefs

9. Locus of control

10. Distinction between algorithmic and university (complex) problems
11. Schoenfeld’s model of necessary and sufficient attributes for problem solving
12. Task, Process and Thinking levels of feedback

13. Cognitive apprenticeship & Disciplinary epistemologies

14. Mastery and Performance Goals

15. Gender biases in STEM education



Sample short answer questions

* Briefly explain what is meant by “Cognitive
apprenticeship”

e Briefly describe the benefits of spacing repetitions/
spacing practice sessions for learning. Refer to
research evidence in your answetr.

 Briefly describe methods used by teacher to clarify
students’ conceptual misunderstandings of content.
Draw on relevant literature in your answer.



Sample scenario type question

e You are organising a series of exercise sessions as
part of a course. Describe what it meant by the
concepts of (a) “spaced practice”/“spaced
repetition” and (b) feedback and identify how each
could be used to improve learning in exercises.



Questions?
Thank you!

We remain available
Roland.tormey@epfl.ch
Ingrid.leduc@epfl.ch



mailto:Roland.tormey@epfl.ch
mailto:Ingrid.leduc@epfl.ch
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Adelman, Clem (2003) Kurt Lewin and the Origins of Action Research, Educational Action

Research, Routledge, ISSN: 0965-0792 (Print) 1747-5074 (Online) Journal homepage:
http://www.tandfonline.com/loi/reac20

Ford Teaching Project Archive https://professorjohnelliott.wordpress.com/ford-teaching-
project-archive/ University of West Anglia.

42
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