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Cookie Mining
This inquiry activity was developed by the UK SAILS team from a SATIS activity originally
published by Andrew Hunt (SATIS 10). In the SAILS project, this activity was done by most of
our teachers with many different year groups. It has since proved popular in both primary
and secondary schools as a way of introducing a more inquiry student-centred approach in
science.
The Cookie Mining inquiry provides students with a real life scenario that they can explore
within the classroom from a practical inquiry viewpoint. It models what happens in the
mining industry when metals are extracted from their ores. Using a chocolate chip cookie,
the students work in groups to decide which is the best way to separate the chocolate from
the biscuit. The activity provides students with an opportunity to think about the
effectiveness of their methods to compare how they went about the activity with the ways
that other students attempted the activity and so starts to help them develop the language
and skills to develop a critical evaluation of their methods.
Students are provided with a few cookies. They discuss in groups possible effective ways of
removing the chocolate and try some of these out before returning to the idea of what it
means to be effective in mining chocolate from the cookies. The students should be
provided with a range of apparatus that enables them to remove the chocolate (for
example, beakers, tiles, spatulas, filter funnels and paper, mounted needles, a nail, a sieve
or tea strainer) and there should also be weighing scales available in the room,
What is important here is for students to reach a consensus on what they believe the term
effective to be in this context. Is it to do with the quantity of chocolate extracted, the
proportion of chocolate compared to the biscuit, the time it takes to extract a specific
amount of chocolate, the complexity and difficulty of the techniques used, the quality or
purity of the chocolate extracted etc. These are decisions that the students need to debate
and argue and while the teacher has an important role to play in questioning what they
mean by effective, it is essential that the teacher encourages debate and decision making by
the students and does not provide what s/he judges is the best definition of effective.
Questions teachers might use are:
Where any methods you tried better or worse than others?
Are there any other ways you might try which may overcome that problem?
What are your reasons for choosing that method as the best and does it have any
weaknesses as well?
What evidence do you have for that?
What criteria are you using to decide what effective means?
Have you balanced up the input resources against what you are getting as an output?
How confident are you that yours is the most effective way?
Some of the teachers used Assessment for Learning activities to support the learning
environment during the Cookie Mining inquiry. A popular one was using traffic light cups.
Each group are provided with a red, orange and green cp. They put these into a pile with the
uppermost one indicating how confident they feel they are doing with the activity as it

progresses. So if the group feels they are making good progress towards a solution they will
have the green cup on top. If they are struggling and need some teacher intervention, they
place the red cup at the top of the pile. This signals to the teacher that the group needs
help. If they are working okay but raising one or two questions or cannot quite decide which
method to adapt, then they might display an orange cup. So the learners are in control of
how much support and intervention they want from the teacher but are encouraged to
work out a solution to the inquiry problem by using one another as a resource first. This
approach is a good method for providing feedback to the teacher on how confident
students are in their work. It also helps keep the inquiry as open and student-led as
possible.

Assessment
In this activity, the teachers developed a four scale rubric so that students could assess how
successful each group had been in deciding and arguing about their method. The students
had gradually been trained to use these generalised rubrics for a number of inquiry skills to
both identify what they had achieved and also to target how they might improve that skill in
a
later
inquiry.

An example criteria ‘arrow rubric’ where students self-assess at three distinct points in the lesson, using these descriptors & make a ‘best fit’ judgement.

There is a method that can
be carried out with some
idea of what equipment will
be used and what results
need to be recorded. There
is little attempt to ensure
the validity of the data.
Equipment is explored.

The method is clear. There
may be some detail missing
justifying decisions.
Equipment is known and
there is some attempt to
justify the method in terms
of ensuring valid data.

A detailed method and plan
for implementation. The
results to be collected can
be fully justified in terms of
validity. Some attempt has
been made to link the
method to the science. Can
explain to other groups and
act on feedback

There is a detailed method,
with clear understanding of
how to implement
procedures. Each step can
be linked to the science
that is being tested. The
validity of data to be
produced is understood and
decisions can be justified.

So how do you mine chocolate from cookies?
There are basic reasons
given as to why it is
thought there will be an
impact of the independent
variable. Arguments are a
bit muddled and may
conflict with one another.

There is at least one well
thought out reason why
changing the independent
variable could/should have
an impact on results and it
can be described. There
may be other less well
formed ideas.

There is at least one clear
and reasoned explanation
as to why the independent
variable is worth
investigating and a good
hypothesis for how it will
affect the results

Using scientific ideas

There is a range of well
explained ideas relating the
independent variable to its
hypothesised impact. They
are well argued when
challenged and can
demonstrate a clear link
between the practical and
the science.

Mastery

Beginning to develop

Planning a method
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