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Workshop plan
• A brief introduction to the ideas behind the York
Science project

• Outline the aims of this workshop and explain the
workshop tasks
• ‘Show and tell’: presentation and discussion of
what we have produced during the workshop
• Brief discussion of next steps
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Why is assessment so important?
Because there is a very large difference between what is taught
and what is learned.
“If what students learned as a result of the instructional
practices of teachers were predictable, then all forms of
assessment would be unnecessary; student achievement could
be determined simply by inventorying their educational
experiences. However, because what is learned by students is
not related in any simple way to what they have been taught,
assessment is a central—perhaps even the central—process in
education.” (p. 254)
(From: Wiliam, D. (2010). What counts as evidence of educational achievement? The role of
constructs in the pursuit of equity in assessment. Review of Research in Education, 34, 254-284.)
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Why assessment matters
1. It clarifies the intended learning outcomes.
• Unless you can say how you could judge whether a
student has achieved a given outcome or not, you don’t
really know what that outcome means.
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Teaching for understanding
• “Many students do not really understand potential
difference.”

• “Students have difficulty in understanding Darwin’s
theory of evolution by natural selection.”
• “Most of my students don’t really understand the
difference between a physical and a chemical change.”
What, exactly, would we want students to be able to do
for us to judge that they ‘understood’ things like these?
What would count as good evidence?
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Why assessment matters
1. It clarifies the intended learning outcomes.
• Unless you can say how you could judge whether a
student has achieved a given outcome or not, you don’t
really know what that outcome means.

2. This enables teaching to be much better focused.
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Direct instruction (from Hattie, 2009: Visible learning)
Much larger effect size than
Inquiry-based teaching (d=0.31)

1. Before the lesson is prepared, the teacher should have a clear idea of
what the learning intentions are.
2. The teacher needs to know what success criteria of performance are
to be expected.
(Hattie, 2009, p. 205)
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Why assessment matters
1. It clarifies the intended learning outcomes.
• Unless you can say how you could judge whether a
student has achieved a given outcome or not, you don’t
really know what that outcome means.

2. This enables teaching to be much better focused.

3. Because high quality feedback, to students and to
teachers, is critically important for effective
teaching and learning.

Science Education Group

8

Feedback

“It was only when I discovered that feedback was most powerful when it
is from the student to the teacher that I started to understand it better.
When teachers seek, or are at least open to, feedback from students as
to what students know, what they understand, where they make errors,
when they have misconceptions – then teaching and learning can be
synchronised and powerful.” (Hattie, 2009, p. 173)
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Assessment: summative or formative?
“… to speak of formative and summative assessments as
separate entities may be one 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.” (p. 209)

(From: Black, P. (2013). Pedagogy in theory and in practice: Formative and summative assessments
in classrooms and in systems. In D. Corrigan, R. Gunstone, & A. Jones (Eds.), Valuing assessment in
science education: Pedagogy, curriculum, policy (pp.207-229). Dordrecht: Springer.)
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York Science: Strategy
• 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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Influences on the classroom
Curriculum

(what we teach)

Pedagogy

(how we teach)
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Assessment

(how we find out what has been learned)
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Influences on the classroom
Assessment

(what we want students to be able to do)

Curriculum

(what we therefore need to teach them)
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Pedagogy

(how we teach this)
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Sharing good questions

“sharing high quality
questions may be the most
significant thing we can do
to improve the quality of
student learning.” (p. 104)

Wiliam, D. (2011).

Embedded formative assessment.

Bloomington, IN: Solution Tree Press.
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Design of the workshop
• Aims
• To develop some new assessment items that could be
used in class to elicit evidence of student learning


By using question templates from York Science and applying these to
new contents and contexts

• To share and discuss these, to explore ways of
collecting good evidence of learning

• Method
• A ‘circus’ of small-group tasks


Each group should have time to do two of these
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Question types that we will look at
1. Two-tier multiple choice questions
2. ‘Talking heads’
3. Judging confidence in a set of statements
4. PEOE (predict-explain-observe-explain) practicals
5. Focused Cloze exercises
6. Critiquing representations
7. Analysing the argument in a text
8. Explanation story
Science Education Group
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Two-tier multiple choice

Talking heads

I am
From multiple choice to ……….
sure
this is
right

In the dark
Imagine you go into a
cupboard under the stairs
and close the door. There
are no windows and the
door is a very tight fit.
You switch off the light.
After sitting there for a
while, what will
you be able
to see?

A After a while, you
will be able to see
everything, but
very dim.
B

The only thing
you will see is the
cat’s eyes shining.

C

You will see the
mirror shining
dimly, but
everything else
will be dark

D You won’t be able
to see anything at
all, no matter
how long you
wait

I think
this is
right

I think
this is
wrong

I am
sure
this is
wrong

……confidence grids
In the dark
Imagine you go into a
cupboard under the stairs
and close the door. There
are no windows and the
door is a very tight fit.
You switch off the light.
After sitting there for a
while, what will
you be able
to see?

A After a while, you
will be able to see
everything, but
very dim.
B

The only thing
you will see is the
cat’s eyes shining.

C

You will see the
mirror shining
dimly, but
everything else
will be dark

D You won’t be able
to see anything at
all, no matter
how long you
wait

I am
sure
this is
right

I think
this is
right

I think
this is
wrong

I am
sure
this is
wrong

Predict-explain-observe-explain
What happens when a light source is switched on?
When the laser is switched on, it emits a beam of light. This travels
across the room and hits the wall.

Predict
What will you see when the light source is switched on? Will you see the
light beam between the source and the wall?
Explain
Explain the reasons for your prediction:
Observe
What did you see when the light source was switched on?
Explain
If your prediction was not correct, can you now explain what you have
observed?

Focused cloze exercises
Cooking a pizza
Complete the sentences below to describe cooking a pizza.
You should only use the words heat and temperature to fill the gaps.

When you want to cook a pizza, you should turn on the oven and
let it get up to the right _________________ .
When you put the pizza into the oven, don’t keep the door open
for too long or a lot of _________________ will escape.
Once the pizza is cooked, take it out and put it on to a plate. Be
careful when you take your first bite, as its _________________
may be quite high.
If you leave it for a few minutes on your plate, it will lose some
_________________ and cool down a little.

Critiquing representations
It is impossible to represent the
particles for the solid, liquid and gas
states accurately in a diagram. So all
drawings show some aspects of the
particle model well, and others not so
well.
This diagram from a textbook
illustrates the particle model of the
solid state.

A State three ways in which you
think the diagram is a good
representation of the solid
state.

solid

B State three ways in which you
think the diagram is not an
accurate representation of
the solid state.

Analyse an argument
Theories of vision

Read the short story below about how scientists reached agreement on how we
see.
Since ancient times people have wondered how we see. Some of the ancient
Greek philosophers thought that our eyes send out light rays. If a ray hits an
object, we see it. Others thought that we see an object when light comes from it
and enters our eye.

This debate rumbled on for almost 2000 years. It was finally settled by the scholar
Ibn al-Haytham. He was born in Basra in the 10th century. He noticed that our
eyes are dazzled if we look at a very bright light, and close automatically. Also, if
you stare at a bright fire at night, you can still see an image of it for a few
moments after you look away into the darkness. So light affects your eyes. He
also reasoned that a ray could not go out from our eyes and reach the distant stars
the instant after we open our eyes.
So he thought that light must come from the object we are seeing to our eyes.
Using the idea that light rays travel to the eye from every point on an object, he
developed an explanation of vision that other scientists quickly accepted – and
which is basically the view that we still hold today.

Explanation story
Electric charge and current in a circuit
This circuit is set up on the bench.

When the bulb is connected to the battery using wires, there is an electric
current in the circuit. Some of the statements in the boxes below link
together to explain what is happening.
Some rows contain more than one statement. In each of these rows, pick the
statement that you think is correct and fits into the whole explanation.
Indicate your choice by drawing a ring around it.
Continue until you have chosen one statement from every row. Link the
statements with arrows to show a complete scientific explanation for the why
there is a current in the circuit.

Explanation story

Explanation story

Tasks
• Each task will ask you to develop new assessment
items that could be used in class to elicit evidence
of student learning by using question templates
from York Science and applying these to new
contexts:
• Identify the learning for which the item will provide
evidence
• Write the assessment item on the A3 sheets for display
around the room

• There should be time for each group to look at two
tasks
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Using Evidence of Learning Items

I projected a question on to the
whiteboard. A show of hands told me
how many were choosing each answer
option. It’s a good way to see the
range of ideas in the class.

I put some questions together
to make a short test. Each
student wrote their answers –
so I was able to give them
personal feedback.

I gave each group the same
question to discuss. They
had to agree on the answer
and everyone in the group
had to be able to explain the
group’s answer to the class.
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Instead of telling students the
right answer, I turned the
question into a practical
activity – so they could find
out the right answer for
themselves.

York Science
• A project to develop resources to support science
teaching and learning at Key Stage 3
• Sponsored by the Salters’ Institute

• Based on the ‘backward design’ strategy: first
outline learning intentions and develop questions
and tasks that can provide evidence of learning;
teachers can then use these to plan their
teaching.
• Project team includes teachers, researchers and
science writers
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Keep in touch with York Science
• Try out items in school – and feedback to the
project team
• Contribute Evidence of Learning items

Contact:

uyseg-yorkscience@york.ac.uk

Twitter: @MaryUYSEG

@york_science

Go to the project website: www.YorkScience.org.uk
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