Scratch Story-Telling is Fruitful also for Introducing Computer Science to In-service Teachers
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ABSTRACT
The international collaboration between university departments in Torino, Italy, and the Brunel, United Kingdom centres on the development of the project Literacy from Scratch. The project was first designed in the UK to engage pupils in valid computer programming work at an elementary stage, through creative story-telling. In Italy, the compelling problem with respect to Informatics in schools is in-service teachers’ training. Here we describe a workshop where the joint team has introduced teachers to Informatics through story-telling activities developed in Scratch. The pedagogical methodology characterizing the project is based on a look-seeInside-modify-share methodology, where teachers look at an already running activity, explore the inside of what they have seen running, change it developing a story of their own and share their work with the other attendees. While analyzing and developing this, teachers discover new features of the programming environment and thus enlarge the set of digital tools to use.  This methodology allows a gradual approach to programming, and to basic principles of computing, while the Scratch environment allows attendees to build some appealing artifacts of their own from the beginning. For this reason, Scratch proves to be well suited for introducing to computing competencies both teachers and pupils. The paper shows the development of the project in local primary and secondary schools in Torino, with the activities supported by the Informatics Department of Torino University.  Outcomes are posted on the linked web sites: www.literacyfromscratrch.org.uk and http://t4t.di.unito.it/ (follow T4T-2013, virtual environment moodle).  

Categories and Subject Descriptors
K.3.2 [Computer and Information Science Education]: computer science education.
General Terms
Experimentation, Human Factors, Languages.
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1. INTRODUCTION

In Italy, like in several other countries, activities are growing toward defining a new presence of informatics in schools such as the one proposed in [1, 2, 3, 4, 5]. GRIN, the association of computer science researchers and professors in Italian universities, decided to start a working group called “Informatics in schools” (wg-iis) in May 2010. The wg-iis gathered researchers with several years of different experiences for popularizing informatics in and out of the schools. GRIN had a representative in the joint Informatics Europe & ACM Europe working group on informatics education author of the report  “Informatics education: Europe cannot afford to miss the boat” published in April 2013 [1] and in other major initiatives by ACM Europe and Informatics Europe. The wg-iis is organizing several workshops where researchers, university professors and school teachers discuss together, experiment and verify different activities toward defining a syllabus for Informatics in k-12 Italian education [6]. 

The Informatics Department of the University of Torino partly supports both a representative in the GRIN wg-iis activities and the yearly workshop Teachers for teachers (T4T) with its hands-on activities in the department laboratories for teachers in all levels and types of schools [7] (follow T4T-2013>> virtual environment moodle, the same for T4T-2012). Google CS4HS is the main T4T contributor. The inspiring principle of the workshop is to show and experience contents that can be immediately proposed by attending teachers to their own students.  These contents come from activities that teachers cooperating with the wg-iis have designed with university researchers and already experienced with their students during one or more school years. For this reason, the workshop is called T4T i.e. “activities conceived by teachers who share them with other teachers”.  T4T is organized in several half-day workshops for two or three days of activities where participants are shown the projects and evaluate goals, results and materials while they develop themselves, as attendees, the proposed activities. Participants continue to cooperate after the workshop through the online moodle environment settled for each T4T edition. For T4T-2013 see [8]. 
The most recent T4T took place on the 23rd and 24th of September 2013 offering to teachers five half-day workshops. Four half days offered activities for secondary schools teachers concerning S4A (Scratch for Arduino), AppInventor and Open data (one full day) [9]. A fifth half day was an introduction to computing science principles based on Scratch programming meant for all teachers aiming to gain introductory computing competencies [10]. 

This paper concerns the activities introducing to computing science and describes how the interest for a presentation at the 10th WCCE, World Conference on Computer in Education, in Torun (Poland), 2013, became the seed for a cooperation between university departments in Torino, Italy, and the Brunel, United Kingdom [11]. At WCCE 2013, the presentation of Lawrence Williams began with the full screen projected show of a “Solar System story”. It was amazing because of its images and wonderful music. But it was impressive especially because those who usually teach introduction to computing science, and to programming are computer science specialists.  Thus they show completely different activities much less interesting, and not so appealing since the very first meeting. Of course, an activity of the type “let’s add up a set of integers and find their average” cannot capture the attention for many reasons: it is short, images you can add are not inherent the activity, etc. Besides, the Scratch code to build a story like the “Solar System story” is not difficult to understand, at least compared with some other programming language less suitable for an introductory activity. Indeed, a captivating story can be implemented with few commands used in a repeated pattern to produce the whole story. This aspect is important for someone new to programming, but even more important if we think to a story telling activity in a primary school, because the focus of the learning, for the pupil, is not on the actual coding.  Rather, the pupil is developing a narrative, with characters and dialogue, and the coding is merely the tool for presenting the story in an entertaining way.  This means that when difficulties arise, the pupil wants to overcome them in order to complete their story, rather than simply getting some abstract coding correct.  Secondary pupils in London, for example, frequently worked through Break and Lunch times in order to complete their projects.

The WCCE 2013 presentation convinced us that the story telling direction was worthy to be investigated for introducing in-service teachers to computing science and the authors’ cooperation began as it is described in this paper. The first in-person group meeting happened during T4T 2013 where one of the activities was based on integrating Lawrence Williams’ experience in Story telling using Scratch with the activities developed in schools by Italian teachers, together with university researchers. Alessandro Rabbone is a teacher involved in both T4T 2012 and again in T4T 2013, because for almost thirty years he has introduced computing science both to his pupils in primary schools and to his colleagues from different types and levels of schools. 

The paper organization follows the activities rhythm. In the first section we describe the first half-day T4T module with attendees knowing very little or nothing of programming. This first module was mainly based on the story telling activities developed by Lawrence Williams at Brunel with the project Literacy from Scratch [12]. In the second section we comment on feedbacks gathered at the end of T4T. The activities performed during the school-year 2013/2014 or as they are planned are sketched in the third section. For completeness, the ways the story-telling activities which have developed after the collaboration with the Informatics department in Torino are gathered in section 4.
2. STORY-TELLING FIRST MODULE
The workshop for introducing to programming using Scratch was organized with a first module of five hours of activities during T4T-2013 and four follow up meetings, two and half hours each, for a total of fifteen hours in presence plus on line cooperation activities. The goal is to have some students of the teachers who attended T4T-2013 creating activities to be admitted to the final of the 2014 Italian Scratch Festival organized by the Italian Dschola association [13].
Twenty-two teachers attended the first module that began with one hour talk to raise the interest toward the subject. The full-screen “Solar system” story was shown again. Then, five hours of scaffolded hands-on activities followed with the objective of having attendees implementing some easy story of their own, by the end of the module. The activities were structured according to a look-seeInside-modify-share methodology along the following steps. 

a. The story named “Nocturnal animals”, shorter than the “Solar system” story, was shown, see figure 1. “Nocturnal animals” has been ideated and developed by an English student  [12]. In it, a “monster”, out for a walk in a modern city, meets different animals learning that they are going around by night, because they are nocturnal animals, but a lion, when challenged, says, “Of course not (nocturnal animal), silly! I am lost!”
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Figure 1. Two screenshots of the Nocturnal Animals story

b. A short introduction of the Scratch environment followed showing how each actor (i.e. animal) of the tale has its own sequence of commands describing its play script (this is the actual Scratch name) i.e. its behavior.
c. Attendees were organized in two-three persons groups whose first activity has been translating from English to Italian the sentences in the original story, “Nocturnal animals”. Some attendees changed the sentences as they liked this better, of course. This allowed the attendees-teachers to work toward producing something they could immediately feel as their own, and that they could show and work on with their students: this peculiarity was much appreciated by the participants. 
One of the teachers, back to her school, proposed this same activity to her students. An enthusiastic pupil gave back a Nocturnal animal translation in Russian (immediately published on the school site).
d. Each group was asked to produce its own story and, while going from one group to another, the tutors focused on Scratch components which participants could profit from using in the story they were working on. Some moments of working all together were also organised. The groups were asked, if they wanted, to upload the stories they had invented for a public discussion.

e. Finally, there was a common show and discussion of the uploaded stories, with exchanges of programming novelties that one group found and used with the other attendees. 
The uploaded stories are gathered in the T4T moodle environment: they are very short yet during the September workshop gave ideas for different activities to participants, for where one can find projects already developed and began a discussion among attendees that went on during the following months for around half of the participants.
At the end of the September workshop, attendees gave their feedbacks on the activity: in the next section a summary of these feedbacks is given.

3. FEEDBACKS AFTER T4T-2013
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At the end of the T4T-2013 activities thirty-six anonymous feedbacks were collected all together out of ninety-three attendees to all five modules. Several teachers said that they gave precedence to going on with their activities, while with the group, rather than giving their advice about the workshop. 

All T4T attendees declared the hands-on peculiarity as the most appreciated aspect of the workshop and asked for more initiatives where they could end up with something ready to be used with their students.

As for the first module of T4T-2013, i.e. the story-telling half day module, fifteen feedbacks were gathered. All but one had positive comments with respect to the methodology of approaching programming according to the steps sketched in the previous section.  In table 1, scores are shown concerning different aspects of the meeting: for each rating in parentheses we show the number of persons who gave it.
Table 1. Rate from 1 to 4 (1: excellent, 2: fair, 3: sufficient, 4: poor) the Story-Telling & Scratch module
	Presenta-tion
clarity
	Congruence between actual contents and workshop aim
	Reusability of the contents in your teaching activities
	Online materials

	1 (9)

2 (4)

3 (1)

4 (1)
	1(11)

2 (2)

3 (0)

4 (1)
	1 (6)

2 (6)

3 (2)

4 (1)
	1(12)

2 (1)

3 (0)

4 (1)


From comments gathered during the activities, we think the negative rate was mainly due to one of the attendees’ frustration from having big problems with understanding the very basic English she heard: circumstance that caused the lady to feel quite different from the other people in the group though one of the Italian conductors was with her quite often. 

The “reusability of the contents within your teaching activities” seems a most critical aspect for half of the attendees. We could possibly avoid such feeling by showing more stories useful to practice traditional disciplines, thus making clear that Scratch story telling activities are not a further activity in addition to the many other tasks that teachers and pupils have to undertake. This is a critical issue in schools today, and deserves a serious consideration when defining how to introduce computing science in k-12 education. On one hand, teachers have to cultivate the traditional curricula, but on the other they feel the urgencies of providing our young people with competences necessary for their future life. We must find an integration satisfactory for both aspects: introducing our students to new computing competences, and consolidating knowledge of what already exists in schools.

Not all attendees gave their feedbacks (seven were missing) and not all of the fifteen feedbacks were complete, but the clarity of the presentation had all but one top ratings.

One teacher was enthusiastic about the story he could develop, after only four hours of work. His enthusiasm made him curious about advancing further, and he was able to produce new discoveries shared on the T4T-2013 forum with the other attendees during the five weeks following the first meeting. He contributed to the first follow-up module with forum exchanges and ended up with a quiz activity as sketched in the next section.
4. DEVELOPMENTS AFTER T4T
Feedbacks confirmed that what attendees needed the most was a follow up activity: the majority was for a meeting every two months. Also an online assistance was a general hope. Thus a first follow up module was organized the end of November.

First follow up module. On the 21st November 2013 the first follow up module was scheduled during three hours of again hands on activities in laboratories of the Informatics department in Torino. The module objective was discussing what produced after  the September workshop and the advancement in Scratch programming knowledge. Among examples produced meanwhile we were particularly interested in:

- comparing the stories organizing the characters synchronization on a timeline, thus continuing the idea shown in September examples, and the stories with some message exchange as was only suggested in a conclusive comment about one of the story produced in September

- discussing a quiz activity implemented and published in our T4T moodle environment by one of the September attendees. Of course, quizzes are based on question-if-answer-correct-otherwise mechanism thus are a natural way for introducing the if statement. The story we began with maintains the score a quiz user is making without using a variable because all queries are repeated until the user gives the correct answer. This is a way to introduce the repeat statement but was judged by attendees of the meeting a nasty way to conduct a quiz.   The analysis of how we would maintain the score when conducting a quiz without using a computer, comparing the similarity between maintaining a score and how a portable telephone, that most of us use, can make to tell us the number of calls we have lost or simply maintains registered the numbers of our friends, attendees came to find out the need for introducing variables. 
The introduction of the if statement has began discussions on branching stories popular 

Meantime online exchanges. Online activities seem to be nearer to the needs of the teachers. Up to now one of the most curious outcomes is the Russian translation of the Nocturnal animals’ story proposed in a first year of a secondary school by a teacher who attended T4T. Again, the translation trick produced a deep engagement in a Russian boy that stimulated both his hard work on other Scratch stories once the translation was finished, and also inspired  good work by his schoolfellows. Since Christmas was coming, Christmas cards were other enjoyable activities.
Second and following modules. Beginning of February 2014 another in person meeting is planned for presenting the Italian Scratch Festival for the first-cycle schools. In Italy, first-cycle school means primary and middle school which are out of the Italian Scratch Festival organized since 2010 by Dschola schools association [7]. The aim of this Festival is finding out teachers working with Scratch, analyze their activities and gather them in a repository that other teachers can access.
5. UK DEVELOPMENTS
For completeness, in this section we summarize the way the story-telling activities in the U.K. have developed after the collaboration with the Informatics department in Torino. Two developments are clearly necessary, one regarding the range of the literacy content, the other regarding the computing coding content.
The narrative aspects of this work need to be developed much more fully.  At present, the results are very good examples of what might be termed drama or film scripts, but with little sustained narrative line.  Nor is there presently scope for much descriptive writing, because the sprites and backgrounds are clearly visible, and do not therefore need to be described.  This weakness also stems from the fact that the structure is provided by the setting out of the story in separate scenes, using the Backgrounds.  We plan to explore how to strengthen these elements over the coming academic year.

The range of Scratch computer coding elements used (Motion, Looks, Sound and Control) is also fairly limited.  We plan to find ways of developing Sensing, Operators and Variables, as the next step.

One way forward will be through the creation of:

· Branching Stories, (If, Then, Else) and 

· Interactive Stories, in which pupils can use the Sensing coding.

Accordingly, the project is currently being developed at a London Primary school, the Swaminarayan School in Neasden, with pupils aged 5 and 6 years.  These Primary school students are learning to:
•
Use a mouse effectively

•
log on to the school intranet

•
load the Scratch and Paint programs

•
tell short stories appropriate to their age, drafted in their English lessons

•
develop  their own two sprites, using the Paint editor within the Scratch program

•
create their own three separate Backgrounds for their stories, using Paint

•
import these Backgrounds into Scratch

•
create the coding to move their story Backgrounds from the first scene to the second and third

•
add dialogue for both of their characters/sprites

•
add animation for their sprites

•
save their files into the correct network folder

•
log-off correctly.
In addition, at Brunel University, trainee student teachers on the Post Graduate programme for Primary teachers, are working on a new development called Curriculum Enhancement (CE).  In the Computing module of the CE, the university students are developing Branching Stories and Interactive materials using Scratch.  This comprises two elements: 

a. a Scratch project related to the Primary National Curriculum and

b. a detailed Report on how they did it, including difficulties met and overcome.

All of the teaching and learning materials at the Swaminarayan School and at Brunel University, will be added to the Literacy from Scratch website.  So, too will the materials developed in Torino.
6. CONCLUSION
Nowadays, in several countries, digital education relates mainly to digital literacy, and concerns little or nothing about informatics. In several countries also, politicians declare that the approach must rapidly change in favor of the latter. Yet the massive need  to develop projects for teacher training to be able to realize these intentions are, in general, missing. Teachers continue to do a lot by themselves as several mailing-lists, forums and blogs testify. The T4T project described in this paper is an example of how computer science departments in universities help promoting activities for in service teachers gain new computing competencies. 
It is important that such re-training activities assume a stable structure because they will need to last long. The reason is twofold: the current situation is quite poor, and we live in a transitional time which means that for some years students of the same ages will have quite different digital capabilities that teachers will have to deal with. Also curricula suggested, as an example, for the two beginning years of the secondary schools, will not be appropriate for a long time because, we hope, in few years students entering secondary schools will already have been introduced in previous school-years to subjects today suggested for beginners of secondary schools. 
The T4T project is encouraging the development of informatics skills of the teachers involved, and others are coming to the following meetings. The success of T4T can be seen in several actions begun in the area where the Informatics department of the University of Torino is proposing the T4T activities. The most appreciated aspect of the project is its pedagogical methodology with the choice of focusing with hands-on activities on story-telling as an introduction to computing science of both students and teachers as described in this paper. 
The introduction to computing competencies of the T4T-2013 workshop has been attended mainly by primary and middle school teachers but also by professors of non scientific disciplines in secondary schools: art, history, literature professors were present. Professors of scientific disciplines are still missing probably  because most of them consider that digital literacy is sufficient in education, and  thus, being involved in using digital tools for their disciplines, they consider this enough. In general also, history of philosophy professors seem to be far from paying attention to basic informatics principles though their discipline should be conditioned by the digital culture. Further developments of T4T activities are under development, and others are planned in order to reach out to these missing teachers. 

For further steps toward enriching computing competencies, the Scratch peculiarity of facilitating telling stories here described is exploited by specifying the experiences of the pupils’ everyday lives as Scratch-stories” in activities under development described in the report “Telling our own stories” [14]. By means of these activities, one can realize how expressing some behaviour in Scratch is close to the way one normally would describe his/her own behaviour in everyday life. So doing, we naturally come to express branching and interactive stories.
The T4T collaboration around story telling using Scratch deserves a conclusive remark. The common work turns out to integrate two directions and motivations of activity each one previously characterizing one of the two university departments involved:

- developing a narrative, with characters and dialogue, using a tool for presenting the story in an entertaining way, and making possible the  implementation of  the planned story in a relatively easy way, and in a short time, from the very start of using the new tool.
- proposing a first approach to programming producing meaningful results, the narratives, faster than with other programming environments, and also providing a natural access to basics of computing science.
This remark makes the authors feel very positive not only about continuing their collaboration, but also trying to enlarge the working group. Indeed, other projects are starting in the Torino area with activities of the same type of those here described: the integration of these efforts will promote a larger spreading of computing science among teachers, and consequently in k-12 education.  

All of the teaching and learning materials developed in Torino University and its partnership schools, and at Brunel University and its partnership schools, will be added to the Literacy from Scratch website. 
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