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Overview

* Discussion: What outcomes do we want?
« Assessment and ‘backward design’

- Task 1: From teaching objectives to learning
outcomes

« Task 2: Asking what questions really test
* Introducing York Science

THE UNIVERSITYW

SCIENCE EDUCATION GROUP



First principles 3

What does it mean to be good at
science?

What would it mean to say that a
14-year-old is good at science?

Is this reflected in the ways in which
we assess student learning?
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What influences learning?

Curriculum
(what we teach) e All three are important

* In developing a
programme, assessment is
often considered last

* |nstead we need to
consider all three together

Pedagogy Assessment
(how we teach) (how we know what has been learned)
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Why assessment matters 5

* Assessment Is the most significant driver of
real change

* |t defines the real learning goals

> An ‘operational definition’ of what the stated
outcome really means

e |t facilitates communication between
designers and users

» It strongly influences classroom behaviour

» Most noticeably when it is ‘high stakes’, but
also when it is not
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An outcomes-led approach

 Shift the focus from what is taught to what Is
learned

« from objectives to outcomes

 from the intended curriculum (what teachers are
supposed to teach) and the implemented curriculum
(what they actually do teach) to the attained curriculum
(what their students learn)
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The idea of ‘backward design’

« When designing a course, or
teaching module

« Begin by writing a set of
guestions and tasks that would
provide you with evidence that
a student had (or had not)
achieved each of the intended
learning outcomes

« Only then start to plan activities
and a teaching sequence to
help students learn what they

Wiggins, G., & McTighe, J. (2006). need to learn to do such

Understanding by design, 2™ edn. question s and tasks.
Upper Saddle River, NJ: Pearson.
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The range of learning outcomes

* Recall (things we want students to know)

* Understanding
» explain ideas ‘in your own words’
* give examples, and identify non-examples
« apply ideas

» make predictions about specific situations and/or give
explanations that need only 1 or 2 reasoning steps (diagnostic
guestions)

> explain new phenomena or events, unlike those encountered in
teaching

» solve a problem requiring more complex reasoning
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The range of learning outcomes

Analyse information
* In the form of text, tables, graphs, diagrams, etc.

Evaluate an argument or claim Both orally and

. Present an argument or claim In writing

Practical capabillity

* use common pieces of equipment and standard
procedures

 design and carry out a sensible strategy for addressing
a guestion or problem
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The range of learning outcomes

Do-it Talk-it « All of these based
on first
understanding-it

« ‘Get-it’, perhaps?
Read-it Write-it

Based on Barber et al. (2010). Seeds of
Science/Roots of Reading. Lawrence Hall of
Science, University of California, Berkeley
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From curriculum statements to outcomes

National Curriculum key stage 3 Science
The study of science should include:
3.4 The environment, Earth and universe

b astronomy and space science provide insight into
the nature and observed motions of the sun,
moon, stars, planets and other celestial bodies

(QCA 2007)
“But what do | need to teach?”
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From curriculum statements to outcomes

National Curriculum key stage 3 Science
Pupils should be taught:
4 The Earth and beyond

a

b

C

how the movement of the Earth causes the apparent daily
and annual movement of the Sun and other stars

the relative positions of the Earth, Sun and planets in the
solar system

about the movements of planets around the Sun and to
relate these to gravitational forces

that the Sun and other stars are light sources and that the
planets and other bodies are seen by reflected light

about the use of artificial satellites and probes to observe
the Earth and to explore the solar system.

(QCA 1999)
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From curriculum statements to outcomes

b the relative positions of the Earth, Sun and planets in the
solar system

c about the movements of planets around the Sun and to
relate these to gravitational forces

Task:

What \earn! (QCA 1999)
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Starting from the questions

Look at the questions on the sheet.

For each question:
List all the things a student needs to know
and be able to do to answer the question.
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Looking for alignment

Is there good alignment between
outcomes and questions?

What other kinds of tasks might be
used to provide evidence of learning?
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York Science: Pilot phase

* A new project to develop resources to support
science teaching and learning at Key Stage 3

* Focusing on the ‘big ideas’ of science
* An emphasis on understanding and using ideas

 reading, talking, writing, and doing science

* Using the ‘backward design’ strategy

* |n collaboration with teachers, researchers and
sclence writers
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Designing a module

1. Once a module topic has been chosen, make a list of the
Intended learning outcomes

* Include outcomes relating to analysing information, talking,
discussing, evaluating, writing, doing ....

« some may be generic and could apply to any module

2. For each outcome, write at least one example of a
guestion or task that would provide evidence of successful
learning (with a marking/scoring scheme if necessary)

3. Asyou do step 2, revise the list you produced in step 1, as
necessary.
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Designing a module

4. Review your list of outcomes and the set of questions/tasks
* to check their consistency with each other
* to identify gaps or omissions

5. Outline the order in which you would address the learning
outcomes you have listed

6. ldentify activities and teaching approaches that you think
would be useful to get pupils to the point where they could
successful undertake your questions and tasks

7. The ‘product’:
« aset of questions and tasks that would provide evidence of
learning
e guidance (but not a detailed scheme of work) for the topic
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Some Issues and questions

* Would this encourage ‘teaching to the test’?

« Examples indicate the sorts of questions and tasks we
want puplils to be able to tackle successfully

* Their value is lost if pupils are ‘coached’ to answer these
particular tasks

* Are we thinking of questions and tasks for use In
summative or formative assessment?
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Assessment: Formative or summative?

iy dpaak of formative and summative assessments as
separate entities may be [a] source of confusion. There
are only assessments —instruments and practices for
evoking information about the knowledge, understanding
and attitudes of learners. The information so produced can
be interpreted and used for formative purposes, or for
summative purposes, or for both. An instrument can be so
designed and used that it is more useful for one purpose
rather than for the other — it is this feature that can lead
to confusion. ”

(Black, 2011)
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York Science: Pilot phase

* A pilot phase
* to test the method of working
* and evaluate the outcomes
» before attempting to cover all of a KS3 programme

* If you are Iinterested in being involved

» speak to us after this talk

* 0Or go to the project website:
www.york.ac.uk/education/projects/yorkscience
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