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Thinking Skills and Personal Capabilities

Mathematics

Flexibility

e Show openness to new ideas and methods.
e Be prepared to work in different ways.

For example:

e With teacher guidance, explore different ways of
sorting, comparing and measuring, such as using
non-standard units.

e Talk, with peers, about how a task might be
approached such as making scales balance.

Be inquisitive and receptive to ideas.

Summary
From being open to new ideas/methods/approaches to trying them out and reflecting critically on them.
Developing the tendency to be open-minded, to be alert to narrow thinking.

e Recognise or accept that mistakes and setbacks are
part of learning.

Resilience

For example:

e Understand that it is okay to get things wrong when
working out a number problem or completing a
measurement task.

Anticipate difficulties.

Summary

From taking something positive from mistakes or approaches that didn't work out as planned,
to realising that failure can inform the learning process, becoming aware that failures have
resulted in major mathematical breakthroughs.

Learning Outcome to which this strand relates:

Demonstrate creativity and initiative when developing

ideas and following them through.

e Respond to, try out and develop new ideas and
methods.

e Be willing to take a chance and go beyond the
obvious solution.

For example:

e Explore various methods for collecting, sorting
and comparing the data they collect.

e Plan approach, and after discussion with
teacher and peers, adopt the approach.

e Monitor and adapt plan through to completion.

Be prepared to experiment and take risks.

e Persist in the face of difficulty and setback.
Be able to carry on. Develop own value
judgements about the merits of their work.

For example:

e When faced with a challenge be willing
to carry on, seeking out help and support
from teachers/peers and/or written support
material etc.

» Realise that checking and repeating are part
of the process of ensuring reliability and do
so automatically at the end of each problem-
solving activity or task.

Use determination to succeed.

e Becritical in refining ideas and methods.
e Check fitness for purpose, responding to

feedback.

For example:
* Reinterpret and apply their learning in new

contexts.

e Keep an open mind, adapt and modify ideas/

methods based upon their results.

Become increasingly aware of alternatives.

Turn mistakes and setbacks into new
approaches. Seek excellence.

For example:

When faced with inaccurate findings, take the
time to reflect on their approach and consider
their working out to understand what can be
corrected or improved upon.

View mistakes as an opportunity to discover

a more effective and/or efficient approach to
problem-solving or completion of a task.

Pursue excellence.
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Thinking Skills and Personal Capabilities

Mathematics
Working with Others

Pupils begin to:

e Engage with others.
e Be willing to interact and help others with their
learning.

Learning With and From Others

For example:

e When discussing how to approach a problem in
mathematics make occasional contributions to
discussions.

e Cooperate in shared activities such as, problem-
solving games like 24" and mathematical
investigations.

Give and take within a group situation.

Summary
From basic group work to developing interpersonal skills to further support each others’ learning.

e Show that s/he can work in different roles and take

Roles and Responsibilities
responsibility in group tasks.

For example:

¢ |n group work, demonstrate skill in some areas,
such as measuring, recording, calculating, checking
and/or presenting.

¢ Be relied on to work accurately and to complete
their task.

Take on a range of roles.

Summary
From taking on a group role to taking responsibility for organising/delegating activities within a group.
Optimising methods of working together to achieve a collective goal.

Learning Outcome to which this strand relates:
Work effectively with others.

Pupils can:

¢ Help others to learn by sharing ideas and
opinions.

e Respond to each other in constructive and
respectful ways.

For example:

¢ Use mathematical language to discuss
mathematical activities.

e Discuss the best way to approach tasks and
problems, present data gathered and/or
interpret results.

Recognise the usefulness of sharing.

e Show initiative in assigning and organising
work within a team.

e Contribute constructively towards team goals.

For example:

e Can suggest to the group improved ways of
working to ensure increased accuracy and
reliability.

e Justify opinions.

e Make constructive criticisms and highlight
possible errors.

Understand the roles of others.

Pupils can:

¢ Demonstrate and share expertise with a
genuine desire to help others to learn.

¢ Respond constructively and sensitively to
others.

For example:

e During mathematical activities engage in
ongoing discussion to evaluate their work.

e Add to and improve their work based upon
the suggestions made by others, such as
move to more symbolic descriptions or move
from describing a situation in words to using
algebra.

Work as a member of a group or team.

¢ |dentify and agree collective goals.
e Organise roles and responsibilities.
e Review progress and evaluate outcomes.

For example:

e |Lead a group, ensuring all tasks are covered.

e Monitor progress in a group project.

e Understand that one aspect of a task relies
on another, e.g. data must be gathered and
measured before it can be analysed.

Distribute roles equitably.
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Thinking Skills and Personal Capabilities

Mathematics

Working with Others

Pupils begin to:

|nf[uencing and Negotiating e Show respect by listening to differences in opinion.

For example:

¢ Ask for clarification on an area which they don’t fully
understand.

e Accept that others may have different mathematical
strategies to achieve the same outcome.

Acknowledge diversity.

Summary
From listening actively to positively changing the direction of group work/thinking.
Developing an understanding of others.

Learning Outcome to which this strand relates:

Work effectively with others.

Pupils can:

» Express his/her opinion using appropriate
language.

¢ Explore differences of opinion to reach an
outcome.

For example:

» Explain approach/working using mathematical
language.

e Explore and discuss different methods to gain
a deeper understanding of a mathematical
concept.

Be aware that standards and values vary with
context.

Pupils can:

e Use explanation and reasoning to reach an
acceptable outcome.

For example:

¢ |dentify assumptions made when approaching
a problem.

e Challenge other methods and strategies.

e Justify approach.

e Defend results, taking into account bias,
sample size, etc.

Arbitrate between alternatives sensitively.
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Thinking Skills and Personal Capabilities

Learning Qutcome to which this strand relates:
Demonstrate self management by working systematically,
persisting with tasks, evaluating and improving own performance.

Mathematics
Self Management

Pupils begin to: Pupils can: Pupils can:

¢ Review and discuss progress made in solving a ¢ Review and explain progress made in solving a ¢ Independently review and evaluate progress

Review and Improve

problem or approaching a task. problem or approaching a task. made in solving a substantial task and are able =

e Talk about how they carried out an activity. e Suggest alternative strategies and ways of to modify their approach where necessary. Use =

¢ |dentify what they have learned with teacher working with some degree of independence. evaluation of findings to make further progress “
support. in a task.

¢ Avoid making quick decisions and snap o

judgements. =

e Seek out and act on advice.

For example: For example: For example:
¢ Introduce self-checking strategies, such as redoing ¢ |dentify a more efficient way of working or a e Critically reflect on ideas and outcomes.
the calculation, comparing with a partner. method to overcome a specific difficulty. e Make connections between different learning

G

36

e Know when to ask for help. ¢ Use a variety of ways to check results of

Consider options and strategies.

Summary

From thinking about how to learn to developing a tool-kit of strategies/approaches
that can be used as required. Becoming aware of flow of own thinking, exercising
control of the thinking process and being reflective.

calculations, such as using multiplication and
division as inverse operations or using the
range in which the answer should lie.
Respond positively to feedback and identify
their strengths and weaknesses in their
mathematical learning.

Establish grounds on which to base decisions.

approaches and apply previous learning to new
and different situations, such as independently
applying a decision making process to address
a new problem-solving task.

Systematically adapt strategies to achieve
intentions.
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Thinking Skills and Personal Capabilities

Mathematics
Self Management

Pupils begin to:

¢ Follow a sequence of activities and complete a task
on time.

Time Management

For example:
¢ Follow a sequence of activities completing a road
traffic survey within a given period of time.

Focus on task.

Summary
From following instructions to independently planning and organising activities.
Becoming able to complete an activity or achieve a goal within required time frame.

¢ |dentify interests, aspirations, strengths and
weaknesses.

e Work with others to agree personal goals for
learning.

Goals and Targets

For example:

e With guidance from the teacher identify the
particular aspect(s) of fractions which they find
difficult.

e Set personal targets and goals to address these
difficulties.

Refine self-awareness.

Summary
From agreeing targets to working towards own targets, redirecting and evaluating accordingly.
Becoming alert to where there is a lack of direction and thinking more strategically.

38

Learning Qutcome to which this strand relates:
Demonstrate self management by working systematically,
persisting with tasks, evaluating and improving own performance.

Pupils can:

e Plan and organise a sequence of activities,
managing resources to meet deadline.

For example:

e Break a problem-solving task down into
manageable chunks by sketching out a step-
by-step plan for the task with a timetable for
completion of tasks.

Decide on a strategy for completing work.

e Prioritise individual learning needs and follow
steps for improvement.

e With assistance, produce an action plan
identifying their areas for improvement and
methods by which these can be addressed.

For example:

¢ With a degree of independence, identify
their own areas for development and
devise strategies to address them, such
as, when experiencing difficulty converting
units, produce a quick reference flash card
highlighting common unit conversions and
examples.

Plan what needs to be done to build on strengths

and address weaknesses.

Pupils can:

e Plan and organise different tasks, prioritising
and reallocating resources in order to meet
competing deadlines.

For example:

¢ Independently plan, organise and prioritise
the financial aspects of a school foreign trip,
considering personal spending budgets,
exchange rates and interest on borrowing to
finance the trip.

e Monitor the progress of the activity,
reorganising to meet deadlines.

Devote time to separate activities.

e Show independence in setting and following
through actions for improvement. Monitor
progress and make appropriate change.

For example:

¢ Take responsibility for their learning by setting
targets and planning steps. This could be
through producing a personalised action plan
to address weakness in a particular area.
The plan may involve, amongst other things,
asking more questions, completing practice
questions, using tutorials and/or guides or
assessing reference material from sources
beyond the class to aid understanding.

Systematically review progress and reflect on
own performance.
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Appendix 1
The Thinking Skills and Personal
Capabilities Framework

Thinking Skills and Personal
Capabilities Framework

_
A, T

Self Management

Managing Information Being Creative

Thinking Skills and

@ Personal Capabilities

Working with Others

Thinking, Problem-Solving,
Decision-Making

Managing Information

Asking, accessing, selecting,
recording, integrating,
communicating

e Ask focused questions.

e Plan and set goals, break tasks into sub-tasks.

e Use own and other’s ideas to locate sources of
information.

e Select, classify, compare and evaluate
information.

e Select most appropriate method for a task.

e Use a range of methods for collating,
recording and representing information.

e Communicate with a sense of audience and
purpose.

The purpose of this strand is to develop

pupils’ abilities in an information-intensive
environment. Pupils should understand the
potential and usefulness of accessing, selecting
and integrating information from multiple
sources to support their own learning and
creativity. To do this they need to ask questions,
clarify their purpose and what needs to be
done. They need to be able to access a range
of information sources (books, ICT, people),

to select and evaluate the information for a
purpose and to develop methods for recording
and integrating information. Pupils will also
need to learn how to plan, to set goals when
carrying out their tasks and to develop a sense
of audience and purpose when communicating
information.

Thinking, Problem-Solving

and Decision-Making

Searching for meaning, deepening
understanding, coping with challenges

e Sequence, order, classify and make
comparisons.

e Make predictions, examine evidence and
distinguish fact from opinion.

e Make links between cause and effect.
¢ Justify methods, opinions and conclusions.

e Generate possible solutions, try out alternative
approaches, evaluate outcomes.

e Examine options, weigh up pros and cons.
¢ Use different types of questions.

e Make connections between learning in
different contexts.

The purpose of this strand is to engage pupils
in active learning, so they can go beyond the
mere recall of factual information and the
routine application of procedures. Pupils need
to be explicitly prompted to engage with a
range of different kinds of thinking appropriate
to their age so that they can deepen their
understanding of curricular topics, be more
critical of evidence, think more flexibly, be

able to solve problems and make reasoned
judgements and decisions rather than jumping
to immediate conclusions. As they progress,
pupils will become more adept at managing
their own learning and making connections.
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Imagining, generating, inventing,
taking risks for learning

e Seek out questions to explore and problems to

solve.
e Experiment with ideas and questions.

e Make new connections between ideas/
information.

e Learn from and value other people’s ideas.

e Make ideas real by experimenting with
different designs, actions and outcomes.

¢ Challenge the routine method.
e Value the unexpected or surprising.
¢ See opportunities in mistakes and failures.

¢ Take risks for learning.

The focus of this strand is on being creative
and on providing opportunities for all pupils
to realise their creative potential across

the curriculum. The purpose is to develop
dispositions for creativity as well as ways of
thinking and doing. Being curious, exploring
and playing, inventing and experimenting are
identified as important ways of interacting
with the world. Pupils need to be given
opportunities for self-expression, be able to
follow their intuition and become more resilient
by learning from their mistakes and perceived
failures.

Working with Others

Being collaborative, being sensitive to
others’ feelings, being fair and
responsible

e Listen actively and share opinions.

¢ Develop routines of turn-taking, sharing and
cooperating.

¢ Give and respond to feedback.

e Understand how actions and words affect
others.

e Adapt behaviour and language to suit different
people and situations.

¢ Take personal responsibility for work with
others.

e Be fair.

¢ Respect the views and opinions of others,
reaching agreements using negotiation and
compromise.

e Suggest ways of improving their approach to
working collaboratively.

The purpose of this strand is to enable pupils
to engage in collaborative activities and to
make the most of their learning when working
with others. To do this, they must develop the
confidence and willingness to join in, the social
skills associated with working in face-to-face
groups. They must be able to show empathy
and develop a more general social perspective.
They also need to appreciate some aspects

of group dynamics and the roles that can be
assumed in groups. Collaborative work offers
opportunities to learn negotiation skills and to
develop a sense of fairness and respect that
will connect with pupils’ general social and
emotional development (links with Personal
Development).

Self Management

Evaluating strengths and weaknesses,

setting goals and targets, managing
and regulating self

e Be aware of personal strengths, limitations
and interests.

e Set personal targets and review them.

e Manage emotions and behaviour in a range of

situations.
e Organise and plan how to go about a task.

e Focus, sustain attention and persist with
tasks.

e Review learning and some aspects that might

be improved.
e |earn ways to manage own time.
e Seek advice when necessary.

e Compare own approach with others” and in
different contexts.

The purpose of this strand is to help pupils
become more self-directed, so that they can
manage their learning in new situations and
in the longer term. To do this they need to
know more about themselves as learners,
their personal strengths and weaknesses,
their interests and limitations and how they
feel about learning. They need to set personal
targets and review them (with their teacher’s
help), set goals for their work and organise
their time. By regularly reviewing their work
and how they feel about learning, pupils
become more aware of their learning and how
it can be improved. This strand links closely
with Assessment for Learning and Personal
Development.
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The Thinking Skills and Personal Capabilities development of the skill will deepen the learning.

Framework does not stand alone nor is it isolated Consider carefully how to ensure that thinking
from the established areas of the curriculum. is made explicit and that pupils can understand
Rather, the skills and capabilities highlighted in the clearly the processes that are expected of them.
framework need to be developed and assessed in The following template can be used to structure
and through the curriculum’s Areas of Learning. planning.

When planning to introduce a specific Thinking
Skills and Personal Capabilities action, it is
important to ensure that the acquisition and

Outline of Lesson/Series Explanation
of Lessons
Launch Share with the pupils the purpose of the lesson (for example through the learning

intentions). The learning intentions should make reference to both the subject
knowledge and understanding and the particular Thinking Skill and Personal
Capabilities strand being developed.

Strategies for infusion:
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Make the context relevant to the learner’s experience, for example make it a
meaningful challenge.

Make thinking processes/personal capabilities explicit.

Establish a common vocabulary for talking about thinking by using the
language of the Thinking Skills and Personal Capabilities Framework.

Model the thinking process, describe and explain the processes you want pupils
to engage with.

Identify success criteria to ensure pupils know what is expected and what
success looks like.

Link the skills and capabilities. Where have you done this before? Where else
could you use this skill?

Pupils could identify other lessons or out-of-school situations when they used
that particular skill/capability.

Scaffold visually for pupils, provide them with thinking diagrams, word banks,
wall charts etc. to assist them in the task.

Outline of Lesson/Series
of Lessons

Activity

Explanation

This is the main part of the lesson. It is dependent on setting an appropriately
challenging, often open-ended task or activity. The pupils may work individually
or in small/large groups to address the task.

Use modelling and effective questioning strategies to prompt and scaffold the
learning. Thinking diagrams will help to focus the pupils on the relevant skill and
make it important and explicit.

Observe the individuals/groups at work and use the evidence as a basis for
feedback and judgement.
Strategies for infusion:

e Offer pupils opportunities to engage with the thinking process by providing
challenging tasks.

e Facilitate appropriate ways of learning, for example, paired work, small
groups, etc.

¢ Ask and respond to questions about thinking and learning while on-task.
* Jointly construct meaning (combining ideas, challenging opinions etc.).
¢ Allow pupils to explain and justify thinking.

e Focus on pupil learning and its transferability.

e Use the language of Thinking Skills and Personal Capabilities.

e Monitor progress by using the Thinking Skills and Personal Capabilities
Progression Maps.
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Outline of Lesson/Series
of Lessons

Debrief

Explanation

This is about recognising the importance of allowing time for reflection and
metacognition.

Encourage pupils to reflect on the particular type of thinking they have just
completed and comment on how challenging they thought it was, how well they
thought they did and how they might improve. Pupils may compare and contrast
the strategies used by different groups in the class.

Enable pupils to apply the thinking to other areas of the curriculum and beyond.
Near transfer is where the learner applies the new thinking to a similar situation
or problem. Far transfer is where they apply it to unrelated contexts in other areas
of the curriculum or beyond.

Strategies for infusion:

e Teacher-led plenary with mostly pupils talking, writing or responding.

¢ Review the specific Thinking Skills and Personal Capabilities used in the
activity in order to focus learners on the processes of thinking.

¢ Review the quality of collaboration and the quality of talk.
¢ Evaluate what has been learned (for example, two stars and a wish).

e Connect learning to other contexts.
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