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Model for coaching Arithmetic / Mathematics

Why Open Learning?

Great need of educational innovation:

-
Students come with more and more specific learning wishes

-
Groups are getting more and more heterogeneous:

•
Aimed at societal functioning

•
Aimed at social coping

•
Aimed at specific work

•
Aimed at further training

The solution must be found in organising arithmetic and mathematics classes in such a way that students can spend a great deal of their time working by themselves. However, students are not normally used to other ways of studying.

They have to become aware of why they want to learn arithmetic / mathematics, what they want to learn, and how they want to learn it. They should learn how they can apply what they have learned, and to whom, if needs be, they can go for help. They need to be able to decide where they wish/can learn (in class, in the study centre. At home, outside) and how much time they wish/can invest.

In short, a study centre with computers is not enough for independent learning.

Basic principles: general

•
The student is central and decides himself/herself what she/he wants to learn.

•
The student himself/herself is responsible for the learning process

•
The courses are not offer-oriented bur demand-oriented..

Basic principles: specific

1.
How do we remember things?

2.
Plan — Do — Review — principle

3.
Integration of societal qualifications

4.
Integration of meta-cognitive skills

Re 1: How do we remember things?

WHAT we remember:

10% after reading

20% after listening

30% after seeing

50% after seeing and hearing

70 % after discussing with others

80% after personal experience

95% after explaining it to others

from: “how does a learning process go?”Report on an “Open Learning” conference on Dutch as a second language Utrecht 1996 In:

In Nieuwsbrief Project Multimediagebruik in het onderwijs aan volwassenen
Re 2:
Plan—Do—Review

This principle implies that the student has to become aware of the following process:

With everything you want to learn, you take three steps:

1.
Preparing (plan) (orienting, planning, motivating, concentrating)

-
What is all about?

-
What is expected of me?

-
What do I already know?

-
What do I want to learn?

2.
Carrying out and monitoring (do) (understanding, integrating, applying)

-
Do I understand it?

-
Am I learning what I wanted to learn?

-
Am I learning according to plan?

3.
Reviewing and assessing (review)(concentrating, reflecting, assessing)

-
Have I reached the aim (as a result of which, or not)

-
Am I satisfied with myself?

-
What more do I want to learn?

4.
What is still lacking / what do I want now (this is a return to plan = step 1)

Re 3: Social Qualifications

In order to function adequately both professionally and socially students should have sufficient skills. It is no longer sufficient to have reached a certain level in a particular subject. We presuppose a number of social qualifications:

-
The ability to gain subject expertise, which here does not refer to school-knowledge, but to the capacity to act practically.

-
The ability to solve problems, i.e. everyday problems. For example: How do I plan a journey? Hoe do I save energy? How do I handle my budget?

-
The ability to reflect on one’s actions. This refers especially to the capacity to learn from practical action.

-
The ability to participate communicatively. Communicative and social skills facilitate access to other people’s network.

-
The ability to regulate one own motivation, affections and emotions. This capacity enables people to tackle new activities with greater self-confidence and success. It also helps to embark on a course that better suits your personal needs and capacities.

-
The ability to create stability and quiet. Necessary conditions for improvement, deepening, reflection, integration and synergy. They enable us to continue in those areas where we have talents.

-
The ability to create creative restlessness. This is a necessity for renewal. It is a question of letting go of what is known and familiar. It stimulates us to enter new ways.

Re 4: Metacognitive skills:

Of all students at any level a certain degree of independent learning is expected. This implies especially that each student is / becomes aware of a number of metacognitive skills which he I she uses in the learning process. These skills are:

•
Analysing, formulating, controlling, giving feedback, ordering, planning, correcting, working together, researching information, taking decisions, reflecting, asking for help and giving it.

In order to make the students aware of this personal learning process, in which both the metacognitive skills and the social qualifications are important, we always take as our starting-point the principle of PLAN-DO-REVIEW, which has to be applied to ]MA (= integrated mathematical activity), Mental and Handy arithmetic, and the individual routes.

The role of the teacher:

The role of the teacher has changed. The principal tasks of the teacher are no longer the transference of knowledge, but the observation, analysis and direction of the learning process and the learning behavior. This produces a different content per lesson-moment. During IMA and mental arithmetic the teacher gives assignments that challenge the students to deal with them individually or in subgroups. The role of the teacher is then to discuss problem-solving strategies and to observe the students’ progress.

During the individual assignments the teachers circulate, discuss things with individuals, sign off items in the planner and hold arithmetic discussions according to the Plan-do-review principle. Through critical questions the students are made aware of the learning process.

It goes without saying that this can be quite difficult to achieve.

Teachers are aware of this and as a result independent learning is always phased. On the basis of a student analysis the decision is taken on what kind of monitoring is needed. This may vary from strongly teacher-controlled in the beginning to strongly student-controlled, when students have learned to work more independently.

Testing:

To begin with the students test themselves. This is followed by the test results as determined by the teacher. Finally both teacher and student discuss the results.

LEARNING ACTIVITIES

LEARNING PROCESS


ACTIVITY
LEARNING AIMS
TEACHERS ROLE

Interactive, 

Practising, 

Plan-Do-Review
IMA=

Integrated 

Mathematical

Activity 
Level raising

Strategic thinking

Articulating strategies
Presentation problems, stimulating, showing confidence, directing, discussing strategies. Permanent teacher = mentor



Individual + 

group-centered, Interactive, 

exercise  

Plan-Do-review


Mental arithmetic
Automating, 

Handy Mental arithmetic,

Discussing strategies
As above

=

permanent teacher

Interactive, Individual,

self-instructing, applying.

Plan-Do-Review
Individual study program
Increasing

Knowledge, 

Asking for help, 

Helping other students, Exercise,

 Planning


Offering help,

Giving explanations,

Assisting with content

=

student can consult all teachers



Individual use  of the Plan-Do-Review


Planning homework,

Using planner 
Planning

Increasing the Responsibility 
To stimulate the responsibility and mentoring the route



Lesson contents
Materials and Aims



IMA

(Itegrated Mathematical Activities)


Mathematical problem, presented by theteacher, based on a real life situation.

AIM: 

use and application of “tools”

Tools = own skills

Using “Learning Wise” 

Mental arithmetic
Mental mathematical assignments, presented by the teacher, based on all fields.

Students provide solutions at their own level.

Stategies are discussed.

AIM: 

raising the math level and applying handy arithmetic

Using “Learning Wise”

Individual route


Planning and planning-board

Self-instructing modules

Computer programs

Concrete material (e.g. measuring cups)

AIM: 

raising knowledge according to the students wishes.

Using “Learning Wise”

Planning homework


Using Planner and  “Learning Wise”

AIM: to stimulate the responsibility on their own learning process



 How to apply this model in practice...

Organisation of the classes:

In a group are students of different levels from level 1 to 3

Students of level 0-1 are generally less independant and they don’t have many study-skills. They have different perspectives, and they have different learning wishes. The students of level 2 and 3 are more independent and  they know more or less how to study. These students are sufficiently able to learn and work independently. They have different perspectives, and therefore different learning wishes

4 intake-moments per year =4 blocks of 9 weeks

The group has 1 or more teachers, it depends of the number of students in the group. The maximum is about 12-13 on  1  teacher.

The organisation of the lesson is on all lessons the same. 

(I.M.A., Mental Arithmetic, Individual programme. Planning homework). A great deal of attention is paid to study-skills, social skills and communicative skills, linked to basic mathematical skills. In particular mathematical situations from daily life are dealt with an emphasis on “how can they be recognised and how can we solve them”.

The aim is: to obtain skills and to enhance self-confidence.

In creating awareness of the individual learning process special emphasis is laid on the

following aspects:

•
Independence is determined by the degree in which a person

-
Works under supervision

-
Can carry out activities only within a clearly defined structure laid down by others

-
Acts on the basis of his own decisions

•
Complexity depends on the measure in which a person

-
Can deal with a number and variety of tasks and data

-
Can face situations in which various tasks could be offered simultaneously

-
Is in need of a work instruction

•
Responsibility is determined by the measure in which a person takes decisions about his own working method and approach

•
Flexibility is determined by the measure in which a person, on his own initiative, adjusts the working method and/or aim, and allows relevant influences into the work.

The first half-hour every mentor  his / her own group at an I.M.A. = integrated mathematical activity.

= Solving real, daily and/or professional problems by the deployment of arithmetical tools from arithmetic and measurement, geometry, informatics, statistics and chance, algebra, connections, graphs and functions.

The tendency is a shift from “knowledge as aim” to “knowledge as a tool” Applicability is central.

IMA is also: learning to make an integrated use of 3 types of skills:
1.
Strategic skills
-
Understanding an assignment or a problem

-
Gathering, ordering, analysing and rendering information

-
Critically assessing data and calculations

-
Developing a method for solving a problem, designing a plan of approach

-
Working systematically and methodically to find a solution with the flexible use of mathematical techniques

-
Using adequate research and reasoning strategies

-
Express expectations and draw conclusions on the basis of processed information

-
Reflecting on and evaluating solutions to an assignment or a problem, the chosen working method and the presentation; indicating where the chosen approach and / or solution possibly stagnates and why.

2.
Social and communicative skills
Students should be able to communicate about skills, they should be able to practise arithmetic/mathematics as a social activity. For this they need to have the following skills:

-
putting a problem correctly into words

-
justifying considerations

-
putting into words and formulating the used method and the solution

-
using adequate (not necessarily formal) mathematical language as a means of communication

-
being able to collaborate efficiently with others

-
being able to substantiate the approach followed and the solutions found and to defend their correctness.

3.
Basic mathematical skills
These are skills required by

•
arithmetic and measurements,

•
mathematics,

•
informatics,

•
statistics and chance,

•
word algebra,

•
connections, graphs and functions.

A characteristic attitude, which presupposes these skills, is an investigative disposition and certain creativity in looking for solutions. This implies amongst other things that these skills should preferably be learned in relation to the context in which they will have to function.

Another attitudinal aspect connected with this is the confidence in own ability when it comes to mathematics. For this the students should develop an appreciation for the mathematical aspects in society, which could provide them with pleasure in the solution of problems.

During the IMA , Mental aritmetic and Hands on math the students train themselves in the Plan-Do-Review principle.

It is at the same time a practice situation for putting into words their thinking process and for listening to each other. They learn to listen critically to themselves and to others, and above all to make themselves clear. At the same time they learn to dare to ask questions and to defend their own opinions.

It is a very language-centered process aiming at giving the students a more independent critical attitude.

Phasing independent learning:

Through a questioning and critical attitude of the teaching staff there is a continual focus on creating awareness:

“What have you learned so far, what do you want to learn now, why do you need it (motivation), what went right and what went wrong and why ?“

Per student we look at how much supervision/direction is needed.

Not every student can study or learn independently. This is discussed with the

individual student on the basis of the Plan-do-review-principle:

-

Not only planning, but doing something about it.

-

Not only doing, without reviewing what you did. What have you learned?

-
How did you learn, with others or by yourself, where, in which place, how much time did you need

-
Assess the circumstances, does anything have to be changed?

We work according to the principle of decreasing direction:

Phase 1 = teacher-directed (often through demonstrative lessons)

Phase 2= shared direction = teacher as activator

Phase 3 = independent = teacher is coach

Per student we determine, through a student analysis, which type of supervision is needed.

Individual Study Program:

Students themselves decide if they want to work by themselves or in small groups or in pairs. After consultation with their teacher they decide which program they will follow. They decide for themselves where they will sit. They determine themselves how much homework they are going to make.

Teachers circulate and observe, offer assistance, hold short, individual arithmetic talks, sign things off in the planner, adjust programs, discuss tests. On the planning board the students indicate with which item they are dealing at a particular moment.

On the basis of the Learning-Wishes-List on which the student indicates 1,2 or 3:

1 = what he/she wants to learn

2 = what he/she wants to learn later

3 = what he/she already knows or does not need

a program is drafted, in consultation with the student.

If a student can invest much time and want to do so, we give them more practice material, also in the form of computer programs. It is important that students also learn to skip things they already know and dare to ask for help with things that are difficult. Also in this case: they should dare to skip things, ask for help in class and then finish the exercise.

The program can be adjusted or changed every week.
The program can be adjusted or changed every week. This appears to be necessary. Students see from each other during their independent work which possibilities there are. They also stimulate each other to finish a particular program or module.

Planning-board

Every student indicates on the planning board which detail he/she is dealing with. When something has been finished, the nametag has to be shifted.

For the student this means concretely that something has been “finished”, and that something new can be started. (They experience it as a sort of reward) On the planning board a student can see who is working in the same module, so they can work together or give help, or ask for help.

Planner

In the planner the program is worked out in modules/packages/computer program sections. The teacher signs off after written or oral tests. Per week the student describes what is learned, what is done and what he/she is going to do next week.

After the tutorial the student describes what is the action point for the coming weeks.

Learning-environment at the ROC in Eindhoven

The available space has been divided in such way as to invite students to work together, to give and ask for assistance. Students see from each other which possibilities there are as regards material and work forms. This results in students wanting to change or adjust their learning wishes. For students this learning environment is very stimulating. By working in small groups they will want to keep up with each other’s pace, and not drop out.

With the help of the planning board students can form small groups, because the board shows with which detail everybody is dealing at the moment.

Available rooms/areas.

There are a lot class areas:

2 Open-learning-areas and a study centre (computers, reference works) plus an

audio-visual area with video and audio equipment.

In these areas you will find:

-
Places where the student can work individually and independently

-
Small working corners for 2 or 4 persons

-
Group arrangements where a teacher can work with the whole group

-
The areas are within easy reach and easily accessible

-
The areas are equipped for various didactical work forms:

computer-corners, sinks (use of concrete material, for the purpose of measuring and weighting),  silence area (for those who do not want to be disturbed), many material cupboards, who also serve as partitions, whiteboards, notice boards and planning boards, module cupboards.

-
Areas for individual talk or test.

The area looks very attractive: yellow and red, with a lot of materials.

Time dimension:

Friday morning from 8:45  till 12:00

And/or Wednesday morning from 8:45 till 12:00

And/or Wednesday evening from 6:45 till 10:00

The student themselves determine their study workload, in consultation with their teacher.

Infrastructural dimension:

-
There are no waiting times for computers, didactic materials, inventory or equipment.

-
Helpdesk = teachers and fellow students

-
User-friendly computers

-
All materials can be used at home, with the exception of certain software

-
Written and computer materials are as much as possible self-directing, self-instructing and “self-correcting”.

Social-psychological dimension:

-
There are various areas where students can work together, help each other and / or consult one another

-
The student is addressed or assisted in a “customer-friendly” way

-
The learning environment is stimulating and motivating, functionally and attractively equipped

-
A system of supervision that understands the social circumstances of students (housing situation, family, personal problems, etc) is operated within the learning environment.
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