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2.1. Abstract

 This paper contends that the goals of the Victorian Essential Learning Standards (VELS) are very closely aligned with current practice of game programming in schools.

The VELS should not be seen as a threat to the teaching of ICT in schools. Rather they offer the opportunity to expand the creative use of ICT in schools such as the learning of game programming.

Game programming can justify a major role in curriculum under the VELS.

2.1. Introduction

The Victorian Curriculum and Assessment Authority (VCAA) developed the Victorian Essential Learning Standards (VELS) through community consultation in 2004. During 2005 schools will use the Victorian Essential Learning Standards (VELS) to plan their teaching and learning programs for introduction from 2006.

This paper examines the relationship between the VELS and video game programming in schools. Game programming is considered in a Constructivist context. That is, in a setting where students are active participants in their learning rather than passive receivers of instruction. In this Constructivist context, the motivating power of relevant and authentic learning is harnessed in a setting where:

· students largely select their own goals,

· students largely self motivate and self assess,

· collaboration and mentoring arise naturally,

· the teacher is a role model and facilitator rather than instructor,

· the teacher has a major role is assisting in the development of metacognitive skills,

· cross curriculum learning arises naturally through programming, story line, music, art and mathematics content of games,

· through creating a game to be played by others, students become aware of their social relationships with their audience.

This paper concludes that the Constructivist use of game programming in schools, as described above, is closely aligned with the VELS.

In the following, quotations from the VELS http://vels.vcaa.vic.edu.au/index.html are in italics.

2.1. Rationale 

The VELS stresses the need for developing generalised skills rather than the learning of specific information in a rapidly changing world. It is the ability to learn which must be learnt.

 “In our rapidly changing and globalised world, with the pervasive influence of high speed, interactive information and communications technology (ICT), knowledge is a major resource. This is evident in the trend towards more highly skilled jobs, both in older industries such as agriculture and manufacturing and in the rapidly growing service industries. This is accompanied by the realisation that students can no longer prepare for one career in life and therefore need to develop a commitment to life-long learning in all occupations and facets of life, and a capacity to manage change.”

“The Essential Learning Standards are also underpinned by the growing evidence base on how people learn and the implications this has for the approach at different stages of learning. Of particular importance is the way in which students progress from being novice to more expert learners as they move through school. Research findings suggest the development of such learning proficiency involves:

· noticing features and meaningful patterns of information 

· acquiring relevant content knowledge that is organised in ways which reflect a deep understanding of the subject matter 

· applying the knowledge in ways appropriate to context, rather than just exercising one's memory 

· retrieving important aspects of knowledge with a degree of automaticity and 

· approaching new situations in flexible ways. 

The Essential Learning Standards consciously seek to reduce the crowding of the curriculum to give students time to explore the underlying concepts of tasks and problems they are set, to process information they gather or receive, and to make connections to other information they already possess. “

Learning how to program games is, educationally speaking, an arbitrary task. It is not suggested that all students will become game programmers or even programmers. Very little of the specific content that students are now learning will stay relevant throughout their lives. The ability to manage their own learning will. 

With game programming, it is the motivating power of a relevant and authentic task which is important. Students are motivated to acquire “deep understanding of the subject matter” . They are motivated to learn how to learn.

2.1. Three Strands 

The VELS speaks of three intertwined strands of learning. They are the ability of students to:

· manage themselves as individuals and in relation to others 

· understand the world in which they live and 

· act effectively in that world.

The VELS stress the importance of learning personal growth, traditional learning disciplines and {problem solving/creativity/metacognitive skills}in an integrated way.

Game programming, when learnt in a Constructivist way, can deliver all these three strands in the one class.

2.1. Physical, Personal and Social Learning 

2.1. Interpersonal Development

“The ability to work effectively as part of a team is a key skill which all students need to develop. In this domain students develop the knowledge, skills and behaviours to cooperate with others to contribute to the achievement of group goals. The focus is not only task achievement, but also on contributing to, and reflecting on, the learning which occurs through being part of a team”

Game playing and programming are inherently social activities. Playing multi-player games requires team skills, in exactly the same way as team sports do. Game programming is social in the same way as the other creative arts are social. A game is created for its audience and students rapidly learn how to understand their audience.

Complex games are put together by teams. In the classroom, teams naturally arise as students try to utilise the strengths of their classmates in a team project. The role of the teacher as facilitator is important.

2.1. Personal Learning

“Students can learn many things by will and effort, particularly if they see the learning is relevant; however, learning is enhanced when they are supported to develop intentional learning strategies. They need to understand what it means to learn; who they are as learners; how to go about planning, monitoring and revising; how to reflect upon their learning and that of others; and to determine their own levels of understanding.”

The motivating power of game programming is undeniable, the role of the Constructivist teacher is to facilitate this self directed learning. The teacher should help students develop effective learning strategies and assist them to reflect on them. 

“Consequently, as students progress through school they need to be encouraged and supported to take greater responsibility for their own learning and participation and the quality of outcomes they achieve. They need to develop a sense of themselves as learners and develop the knowledge and skills to manage their own learning. As they do this, they move from being supported learners to autonomous learners.”
Game programmers “manage their own learning”  and move rapidly to become autonomous learners. 

“Students also need regular opportunities to learn with and from peers and other adults. Students learn very effectively when they are engaged in activities where they are interacting with others, rather than in merely passive or receptive activities. They also need to develop the capacity to reflect on their learning in systematic ways. “
Game playing and programming is inherently social. There is a high degree of peer interaction. The role of the teacher in facilitating  “reflect(ion) on their learning in systematic ways”  is very important.

This domain supports the development of autonomous learners, with a positive sense of themselves as learners, by providing all learners with the knowledge, skills and behaviours to: 

· develop an understanding of their strengths and potential 

· learn with and from peers, which includes seeking and responding appropriately to feedback 

· increasingly manage their own learning and growth by monitoring their own learning and setting their own learning goals 

· develop skills of goal setting and time and resource management 

· develop resilience and dispositions which support learning 

· recognise and enact the learning principles within and beyond the school.

The achievement of these outcomes requires the creation of a school and classroom culture where all students are respected and valued as individuals with the capacity to learn and think and where self-regulated effort in learning is promoted.”

Game programmers “learn with and from peers”, “manage their own learning” , “set their own learning goals”, and “develop resilience”.

2.1. Discipline-based Learning 

2.1. The Arts

“Creating and making arts works involves imagination and experimentation, planning, the application of arts elements, principles, skills, techniques and processes, media, materials, reflection and refinement. Individually and collaboratively, students explore their own works and works by other artists working in different historic and cultural contexts.”

A game is a work of art. The creative process is no different to that in drama, painting and music. The programmer is creating a public object for their audience. Many of the traditional arts are contained in games.

2.1. English

English is not the domain where we would first look for transfer of skills. Nevertheless, game programming requires literacy. The motivating power of games has been used successfully in classrooms in literacy activities, eg. write a review of a game. Games can be studied in a similar way to books and film. Research has shown transfer of skills from game playing to literacy.

2.1. Mathematics

Number

X, Y, speed, direction, health and lives take numeric variables. They can take positive negative, integer or real values. They are operated on by the usual arithmetical operators. Relative and absolute values are used

Space

The screen is a Cartesian plane. Values can be given in Cartesian (vspeed, hspeed) or polar (speed, direction) co-ordinates. Games can be front view, top view, or isometric. 3D effects require parallax and perspective.

Measurement, chance and data

Students experiment with equality and inequality relationships. They use the random() function.

Structure

“symbolic manipulation, by calculators, spreadsheets or computer algebra systems, with sets, logic, functions and algebra”
An early and motivating experience with algebraic variables for students. Boolean logic, inequality relationships and functions are encountered in a relevant and authentic context.

Working mathematically 

“Working mathematically provides for our sense of mathematical inquiry: problem posing and problem solving, modelling and investigation. It involves the application of principled reasoning in mathematics, in natural and symbolic language, through the mathematical processes of conjecture, formulation, solution and communication; and also engages the aesthetic aspects of mathematics. “

A strength of programming is that the “conjecture, formulation, solution “ cycle is very short. The reason why computer programming is so engaging, and it is very engaging, is this short development cycle. The short development keeps the learner in an almost constant state of cognitive conflict. This is a state if intense learning. 

“Problem posing and problem solving, modelling and investigation” are a natural part of game programming.

2.1. Interdisciplinary Learning

2.1. Communication

Presenting 

The ability to present information and learning in a coherent and appropriate manner is critical for all learners. It requires all students to gain the knowledge, skills and behaviours to understand context, purpose and audience; select and use appropriate structure and organisation to convey meaning; and reflect on the style and content of the presentations they make.

The creation of a game is a social activity. The game is created for its audience. In creating a good game, the programmer must understand their audience. They must “use appropriate structure and organisation to convey meaning” and they will want to “reflect on the style and content”  of the game and its help file.

2.1. Design, Creativity and Technology

Students develop the knowledge, skills and behaviours related to investigating and designing using appropriate planning processes and design briefs; creating and developing ideas, applying information, and seeking and testing innovative alternatives; producing, including the selection and safe use of appropriate tools, equipment, materials and/or processes to meet the requirements of design briefs; analysing and evaluating both processes and products including, where relevant, any broader environmental, social, cultural and economic factors.

Game design is a creative process. Students “develop the knowledge, skills and behaviours related to investigating and designing using appropriate planning processes and design briefs; creating and developing ideas, applying information, and seeking and testing innovative alternatives”

2.1. Information and Communications Technology

ICT for visualising thinking

In this dimension students use ICT tools to assist their thinking processes and reflect on the thinking strategies they use to develop understanding. 

ICT provides a rich and flexible learner-centred environment in which students can experiment and take risks when developing new understanding. Its extensive capabilities allow students, by visually coding and representing their thinking, to clarify thoughts, and to identify patterns and form relationships between new and existing knowledge.

Game programming is a particularly motivating way of using ICT. It is certainly “a rich and flexible learner-centred environment in which students can experiment and take risks when developing new understanding”.  It provides an alternative representation of physics and mathematics concepts which can aid in their understanding.

ICT for creating 

Through the selection and application of appropriate equipment, techniques and procedures, students learn to: 

process data and information to create solutions to problems and information products that demonstrate their knowledge and understandings of the concepts, issues, relationships and processes related to all areas of learning 

manage their files to secure their contents and enable efficient retrieval 

plan and monitor the progress of extended tasks.

Game programming creates a relevant and authentic context for the learning of generalised computer skills such as to “manage their files to secure their contents and enable efficient retrieval plan and monitor the progress of extended tasks”

ICT for communicating 

This dimension focuses on students using ICT to: 

· present ideas and understandings to audiences 

· communicate with known and unknown participants 

· support knowledge-building among teams.

Game programming is a social task. The games are created for the audience. The programmer must “communicate with known and unknown participants” .

Game programming naturally leads to team work and develops team skills.

2.1. Thinking

Reasoning, processing and inquiring 

This dimension encompasses the knowledge, skills and behaviours required to enable students to inquire into the world around them, and to use critical thinking to analyse and evaluate information they encounter. Students learn to question and assemble information and develop opinions based on informed judgments. They also develop the capacity to transform information into coherent knowledge structures. 

Game programming promotes self directed learning. The self directed learner must seek out required knowledge, assemble the information and transform it into a “coherent knowledge structure”.

Creativity 

The capacity to think creatively is a central component of being able to problem-solve and be innovative. In this dimension students learn to seek innovative alternatives and apply their imagination to the generation of possibilities. They learn to take risks with their thinking and make new connections. 

Game programming is a creative process. It is a safe environment in which to take risks. Innovation is encouraged.

Reflection, evaluation and metacognition 

Learning is enhanced when individuals develop the capacity to reflect on, and refine their existing ideas and beliefs. In this dimension students learn to reflect on what they know and develop awareness that there is more to know. They learn to question the perspectives of themselves and others. They evaluate the validity of their own and others' ideas. They also develop their metacognitive skills in planning, monitoring and evaluating their own thinking processes and strategies.

The role of the teacher in game programming is less in the teaching the specific programming skills and more in developing the metacognitive skills of students.

Students will seek out the required programming knowledge from samples, other students and help files. The teacher should assist them to reflect on the problem solving strategies which they have successfully used and the strategies which they should use in attacking whatever problem is currently facing them.

