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Teacher training in computational thinking is becoming more and more important, as many countries are introducing it at all K-12 school levels. Introductory programming courses are known to be di cult and some studies suggest they foster a xed-mindset views of intelligence, reinforcing the idea that only some people have the so called "geek gene". is is particularly dangerous if thought by future school teachers. Interventions to stimulate "CS growth mindset" in students and their teachers are fundamental and worth CS education research.

PROGRAM CONTEXT

I'm halfway through the rst year of the three-year PhD program in Computer Science and Engineering at University of Bologna, Italy. I anticipate to pass qualifying exams within Summer 2017. I have to make my thesis proposal within January 2018 and work on it full time (except for the yearly 60 hours of teaching assistance) till November 2019. For my Master esis I worked on a literature review of Computational inking and on the cognitive di culties of learning to program. In the rst months of PhD I worked on teacher training: I analyzed [START_REF] Corradini | Computational inking in Italian Schools: antitative Data and Teachers' Sentiment Analysis a er Two Years of[END_REF] teachers' sentiment about Programma il Futuro project and their conceptions and misconceptions [START_REF] Corradini | Conceptions and Misconceptions about Computational inking among Italian Primary School Teachers[END_REF] about computational thinking. Moreover I'm analyzing data on the effects of a "Creative Computing" course on Primary Education Major students' growth mindset, with promising preliminary results.

CONTEXT AND MOTIVATION

In the last decade, computational thinking has been recognized as a fundamental skill for everyone, not just for computer scientists [START_REF] Wing | Computational inking[END_REF]. Many countries in the world are making e orts to include it in the school curriculum, at all K-12 levels.

In Italy, the recent school system reform explicitly states that it is mandatory to develop students' digital skills, with particular a ention to the development of computational thinking. In perspective, computational thinking is going to be introduced in Italian teaching curriculum. ese pushes to teach computational thinking, mainly through teaching programming ("coding"), give rise to the necessity of an urgent plan for teacher training, both for pre-service and in-service ones, and especially for Primary School teachers, that -in Italy -are mostly female and generally not trained to teach computer science fundamentals.

Learning to program may appear a too challenging task, achievable only from those with a so called "geek gene" [START_REF] Patitsas | Evidence at Computer Science Grades Are Not Bimodal (ICER '16)[END_REF]. Moreover, stereotypes lead to consider computer scientists as singularly focused, asocial, competitive, male gures [START_REF] Lewis | I Don't Code All Day[END_REF].

Students and teachers have di erent personal ideas ("implicit theories") about their intellectual abilities. Some believe their intelligence is a xed trait (like eye color or height when adult), and they can't do much to change it: they have an entity theory of intelligence, otherwise stated a xed mindset. Some other believe that intelligence can be developed with study and e ort (like muscles being trained): they have an incremental theory of intelligence, also called a growth mindset. Mindsets theory is a fundamental result of Carol Dweck's research [START_REF] Dweck | Self-theories: eir role in motivation, personality, and development[END_REF]. In many studies she showed, among other things, that students' mindset can predict their achievement -especially in Math and Science [START_REF] Dweck | Mindsets and Math/Science Achievement[END_REF] and their ability to cope with challenges. Moreover, female students with growth mindset showed less susceptibility to negative e ects of stereotypes about women and Math [START_REF] Good | Why do women opt out? Sense of belonging and women's representation in mathematics[END_REF].

BACKGROUND & RELATED WORK

As known, the term computational thinking (CT) was brought to the a ention of our community by Jeanne e Wing [START_REF] Wing | Computational inking[END_REF], that later dened it as "the thought processes involved in formulating problems and their solutions so that the solutions are represented in a form that can be e ectively carried out by an information-processing agent" [START_REF] Wing | Computational inking: What and Why? Link Magazine[END_REF]. How to e ectively teach computational thinking is highly debated, but the most popular methodology at the moment is to teach programming (with languages and environments suitable for di erent learners).

Dweck's studies on growth mindset are based on three decades of research. Students with growth mindset show learning-oriented goals (not afraid to ask and make errors, in order to learn) and a mastery-oriented responses (greater e ort and new strategies) to challenges and setbacks, while students with xed mindset show performance goals ("appear intelligent", so avoiding di cult tasks) and and helpless response to challenges (e.g. giving up or blaming teachers for their failure). Growth mindset can be positively conveyed by explicitly teaching students about mindsets, brain plasticity and the idea that intelligence can be trained; by portraying challenges and mistakes as highly valued; by praising process, and give constructive feedback rather than praising the person or being judgmental. Moreover, speci c suggestions to stimulate a "Math growth mindset" includes giving rich open tasks, that require e ort, reasoning, creativity [START_REF] Boaler | Ability and mathematics: the mindset revolution that is reshaping education[END_REF]. Teachers' conceptions are crucial: growth minded people are more supportive with students, give encouragement and suggest positive strategies to deal with problems; by contrast, xed minded people give students simple comfort and xed messages and tend to help boys signi cantly more than girls [START_REF] Dweck | Mindsets and Math/Science Achievement[END_REF].

Only a few studies have been conducted to assess and/or alter students' mindset before and a er a programming course. Simon et al. [START_REF] Simon | Saying isn't necessarily believing[END_REF] tried a small intervention in CS1 classes to change mindset of students form CS Majors and Minors, but they obtained mixed results. Cu s et al. [START_REF] Intin Cu S | Manipulating mindset to positively in uence introductory programming performance[END_REF] performed three structured interventions into an introductory programming course, gaining signi cant improvement in growth mindset level of students and also a positive correlation with their test scores. By contrast, Flanigan et al. [START_REF] Flanigan | Exploring Changes in Computer Science Students' Implicit eories of Intelligence Across the Semester[END_REF] analyzed (without intervention) changes in students of CS courses across the semester, nding a signi cant increase in xed mindset and a signi cant decrease in growth mindset.

STATEMENT OF THESIS/PROBLEM

A general research question of my work is: What are the relationships between Growth Mindset, Computational inking Teaching and Computational inking Teacher Training? Speci cally some sub-problems to address are:

• What are the e ects of computational thinking introductory courses on teachers and students mindsets? • What are the e ects of teachers mindset (in particular regarding CS) on students learning of computational thinking? • What speci c aspects of computational thinking / computer science / programming induce a more xed mindset? And what aspects induce a growth mindset? • Can computational thinking speci cally designed activities help to induce a "CS growth mindset" in teachers and in their students?

RESEARCH GOALS & METHODS

Pre and post questionnaires that measure growth mindset of participants (K-12 students or Education Majors students or in-service teachers) before and a er an intervention (a computational thinking course) using well validated growth mindset scales will be administered; control groups (e.g. other Education Major students that don't follow the course with intervention) are foreseen. alitative research approaches, like grounded theory, with interviews and open-ended questions deep analysis will be used to determine which speci c aspects of computational thinking can increase (or decrease) growth mindset in participants.

Classroom experimentation (both in K-12 schools and in teacher training courses) to validate proposed materials will be conducted and mindset changes measured.

DISSERTATION STATUS

e literature review on CT and the work on teachers' conceptions can become part of the introductory chapters of my thesis, while the data I'm collecting on growth mindset will be part of the experimental chapters: a preliminary analysis gives promising results in leveraging teachers mindset. I plan to nd out what aspects of the course are useful to induce a growth mindset, and then to propose and test a series of ad-hoc materials to be used in teacher training courses and/or in schools.

EXPECTED CONTRIBUTIONS

Growth mindset has been recognized as a crucial aspect to foster students' success and to reduce gender and social gap. General interventions to increase growth mindset have been proposed. Moreover, people can have xed mindset related to speci c disciplines like Math or Computer Science that are typically connected with xed views of "being or not being predisposed", so speci c interventions can help to modify these ideas. Finally, teachers' mindsets have a profound impact on students' mindset development and success in the discipline, so speci c teacher training interventions must be designed and tested.

EXPECTED LEARNING FROM DC

I think a ending ICER Doctoral Consortium 2017 is a great opportunity to grow as a researcher.

My background is in (theoretical) computer science, and only in the last part of my Master Degree I started to get used to social and educational research methods: I really look forward to learning more about education research from participants with di erent backgrounds.

Moreover, in Italy CS Education is not (yet) a trending topic for academic career in CS, so I hope to broaden my views on which speci c topics are worth to be investigated in this eld.
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