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Introduction

This teacher’s guide accompanies the Edexcel Entry Level Certificate in Science
specification and has been designed to help teachers prepare for first teaching of the
qualification.

This guide is designed to give further information on:

e specialist scientific language and scientific units used in each of the qualifications
units and levels

e the assessment of practical skills

e how the specification relates to the Key Stage 4 Science subject criteria section
3.6 How Science Works

e specialist language and units, assessment of practical skills and ‘How Science
Works’.

The specialist language and units lists contain the language and units that the
students are required to use in each unit. The information given on assessment of
practical skills and ‘How Science Works’ are examples to illustrate how students
could show progression through Entry Levels 1, 2 and 3.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006 1
© Edexcel Limited 2006



Structure of the qualification

The Entry Level Certificate in Science consists of four biology, four chemistry and

four physics units.

Entry Level Certificate in Science

Unit | Content

Biology units

1 Survival in Nature

2 Cells, DNA and Diseases

3 Sending Messages Around the Body

4 Staying Fit and Healthy

Chemistry units

5 What are Things Made From?

6 Making Changes

7 There’s One Earth

8 Properties of Materials and their Uses

Physics units

9 Electricity — its Production and its Applications

10 Energy to Make Things Work

11 Electromagnetic Waves and their Uses

12 Exploring the Earth and Space

Links to GCSE Science

To facilitate co-teaching all units (except Unit 10: Energy to Make Things Work) map

directly to the units in the Edexcel GCSE Science qualification.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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Specialist scientific language, scientific units and
conventions

The following tables show which specialist scientific language and scientific units
students should be able to use at each of the Entry Levels 1, 2 and 3.

Each level shows the specialist language that the students are expected to
understand, in addition to that of the earlier levels. For example, a student who is at
Entry Level 3 would be expected to understand the specialist language for Entry
Level 1, Entry Level 2 and Entry Level 3.

There is only one convention used within the Entry Level specification. This is
conventional current, which states that current flows from the positive terminal of a
battery to the negative terminal. This is a convention that is used because in a
metallic conductor current actually flows from the negative to the positive terminal.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006 3
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Assessment of practical skills

The assessment of practical skills can be carried out over a number of different
practicals that the students carry out throughout the year. This section of the
Teacher’s guide gives some examples of how students could achieve medium- and
higher-level practical skills. The practicals given here as examples are taken from
various units within the entry level specification.

For all practicals it is expected that the students will be given instructions by the
teacher on what they need to do. The guidance referred to in the mark scheme is
additional guidance that can be given by the teacher to the learners, while the
learners complete the practical assessment.

16 Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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Record sheet for the assessment of practical skills

Marks

Total

Identifying/selecting equipment

Cannot identify/select equipment, even with help

Can identify/select equipment with help

Can identify/select equipment without help

N

Using equipment

Cannot set up simple equipment, even with guidance

Can set up simple equipment with guidance

Can set up simple equipment without guidance

Cannot set up several pieces of equipment, even with guidance

Can set up several pieces of equipment with guidance

Can set up several pieces of equipment without guidance

Cannot adjust equipment even with guidance

Can adjust equipment when necessary with guidance

Can adjust equipment when necessary without guidance

N | = |O|IN|=|O|N|—=|O

Following procedures

Cannot follow procedures, even with help

Can follow procedures involving one stage with help

Can follow procedures involving one stage without help

Can follow procedures involving more than one stage with help

Can follow procedures involving more than one stage without help

Nlwinv|—~ O

Data collection

Cannot make simple readings/observations/measurements, even with help

Can make simple readings/observations/measurements with help

Can make simple readings/observations/measurements without help

Readings/observations/measurements are normally accurate

Can identify erroneous readings/observations/measurements and retake the
readings/observations/measurements

_ =N - O

Can identify a minimum number of readings/observations/measurements
required to be able to reach a satisfactory conclusion

Presentation of results

Cannot complete a given table of results, even with help

Can complete a table of results with help

Can complete a table of results without help

Working responsibly

Works safely to avoid accidents and health risks

Total:

20 (max)

This sheet can also be found on page 112 of the Entry Level specification.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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1 Identifying/selecting equipment

Identifying/selecting equipment

Cannot identify/select equipment, even with help

Can identify/select equipment with help

Can identify/select equipment without help

Practical carried out: Investigating series and parallel circuits, varying the number of bulbs in
the circuit and seeing what effect they have on the current flowing around the circuit.

For 1 mark: Students can choose the correct meter to measure the current, out of a choice of
voltmeters and ammeters, when helped to remember the units for current (amps) by the
teacher. The students can then match the symbol for amperes (A) to the symbol on the meter.

For 2 marks: Students can choose the correct meter, out of a selection of voltmeters and
ammeters, and the rest of the equipment needed to set up both series and parallel circuits

correctly.

2 Using equipment

Using equipment

Cannot set up simple equipment, even with guidance 0
Can set up simple equipment with guidance 1
Can set up simple equipment without guidance 2
Cannot set up several pieces of equipment, even with guidance 0
Can set up several pieces of equipment with guidance 1
Can set up several pieces of equipment without guidance 2
Cannot adjust equipment even with guidance 0
Can adjust equipment when necessary with guidance 1
Can adjust equipment when necessary without guidance 2

a Simple equipment

Cannot set up simple equipment, even with guidance 0
Can set up simple equipment with guidance 1
Can set up simple equipment without guidance 2

Practical carried out: Heating metal and non-metal rods with pins stuck to one end with wax.
The pin that falls off first shows which rod is the best conducting material. The pins should be

pre-stuck to the rods.

18 Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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For 1 mark: Students can balance the rods on the tripod, but they need help to position them
correctly so that they are being heated in the same place as each other by the Bunsen burner.
Students need to be reminded which flame to use on the Bunsen burner.

For 2 marks: Students can set up the rods correctly and can select the correct flame on the
Bunsen burner.

b Several pieces of equipment

Cannot set up several pieces of equipment, even with guidance 0
Can set up several pieces of equipment with guidance 1
Can set up several pieces of equipment without guidance 2

Practical carried out: Measuring the angle of incidence and reflection, using a plane mirror, a
ray box with a single slit, a power supply and a protractor.

For 1 mark: Students can set up the mirror and ray box correctly, with the correct slit, but
they need guidance on how to connect the ray box to the power supply. Students also need
guidance on how to position the ray box relative to the mirror.

For 2 marks: Students can correctly set up the mirror, ray box, with a single slit, and power
supply. They can also position the ray box correctly, relative to the mirror.

¢ Adjusting equipment

Cannot adjust equipment even with guidance 0

Can adjust equipment when necessary with guidance

Can adjust equipment when necessary without guidance 2

Practical carried out: Investigating how light affects photosynthesis by varying how close a
lamp is to a piece of pond weed in a test tube and counting the number of oxygen bubbles
produced.

For 1 mark: Students have difficulty correctly repositioning the lamp at the different
distances from the pond weed and need guidance to do so. Students may also need to be
reminded to reset the stopwatch to time the experiment at each distance from the lamp.

For 2 marks: Students can correctly reposition the lamp and reset the stopwatch to accurately
count the oxygen bubbles at each distance from the lamp.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006 19
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3 Following procedures

Following procedures

Cannot follow procedures, even with help

Can follow procedures involving one stage with help

Can follow procedures involving one stage without help

Can follow procedures involving more than one stage with help

Nliw|NV|I—-~]O

Can follow procedures involving more than one stage without help

Practical: Building a pinhole camera. This can be a simple one-stage practical, where a
pinhole is punched through one sheet of paper and the image is formed on a second piece of
paper (screen). Or this could be a multistage practical where a box is constructed and the
pinhole and the screen are housed within the box, similar to a standard camera.

For 1 mark: Students punch the hole in the sheet of paper, but need guidance to use a second
piece of paper as the screen.

For 2 marks: Students correctly produce a pinhole camera with two sheets of paper.

For 3 marks: Students construct the box part of the camera, but need guidance to fit the
paper with the pinhole, and the screen, to the box.

For 4 marks: Students can correctly construct a box pinhole camera.

4 Data collection

Data collection

Cannot make simple readings/observations/measurements, even with help

Can make simple readings/observations/measurements with help

Readings/observations/measurements are normally accurate

0
1
Can make simple readings/observations/measurements without help 2
1
1

Can identify erroneous readings/observations/measurements and retake the
readings/observations/measurements

Can identify a minimum number of readings/observations/measurements 1
required to be able to reach a satisfactory conclusion

Practical: An investigation into which brand of kitchen towel is the strongest. Testing a brand
of kitchen towel by fixing three sheets’ thickness of it to the top of a metal beaker (or a
calorimeter beaker), with an elastic band. Wet the top of the towel with 3-5 ml of water, to
simulate kitchen towel working conditions. Add masses to the top of the kitchen towel, in
intervals, eg intervals of 50 g. Smaller masses, such as 10 g, could be used to make the
experiment more precise. Measure the mass required to break the towel to see which brand is
the strongest.

20 Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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a Make simple readings/observations/measurements

Cannot make simple readings/observations/measurements, even with help 0
Can make simple readings/observations/measurements with help 1
Can make simple readings/observations/measurements without help 2

For 1 mark: Students carry out the practical, but need guidance to add up the amount of mass
used to break the towel.

For 2 marks: Students can add up the mass used to break the towel.

b Accuracy

Readings/observations/measurements are normally accurate 1

For 1 mark: Students use smaller masses (eg 10 g) and can accurately add up the mass used in
each experiment, for each brand of kitchen towel. The smaller masses used give a more
precise experiment.

¢ Erroneous readings

Can identify erroneous readings/observations/measurements and retake the
readings/observations/measurements

For 1 mark: Students can identify any results that are not typical of the rest of the results.
The students will then conduct these experiments again, the appropriate number of times, eg
take the reading three times and calculate the average of these readings.

d Minimum number of readings

Can identify a minimum number of readings/observations/measurements
required to be able to reach a satisfactory conclusion

For 1 mark: Students decide to use at least four brands of kitchen towel in the experiment.
They also decide how many times to carry out the experiment on each brand of kitchen towel,
eg three times. These steps ensure that the students reach a satisfactory conclusion.

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006 21
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5 Presentation of results

Presentation of results

Cannot complete a given table of results, even with help 0
Can complete a table of results with help 1
Can complete a table of results without help 2

Practical: Measuring reaction times by asking fellow students to hold a ruler, at the bottom,
and release it, then re-catch it as fast as possible. This should be timed and recorded, along
with the distance the ruler travelled.

For 1 mark: Students can complete the results table when they receive guidance on how to
construct it, with sections for time (s) and distance (cm).

For 2 marks: Students can complete the results table and use the correct sections for time (s)
and distance (cm).

6 Working responsibly

Working responsibly

Works safely to avoid accidents and health risks 1

Practical: Making hydrogen and oxygen gas.

For 1 mark: Students carry out the practical safely, wearing safety goggles and being careful
with the chemicals that are being used.

22 Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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How Science Works

How Science Works is taken from the Key Stage 4 Science subject criteria section 3.6
and is a new requirement for all Key Stage 4 science specifications. It is primarily
about helping students to engage with and challenge the science they meet in
everyday life. Students need to adopt a critical, questioning frame of mind, going
‘behind the scenes’ to understand the workings of science and how it impacts on
society and their lives.

It will help students to:

identify questions that science can and cannot address and how scientists look for
the answers

evaluate scientific claims by judging the reliability and validity of the evidence
appropriately

consider scientific reports they see in the media and communicate their thoughts

make informed judgements about science and technology, including any ethical
issues that may arise.

How Science Works from Key Stage 4 Science subject criteria
section 3.6

(i) data, evidence, theories and explanations

(i)

a the collection and analysis of scientific data

the interpretation of data, using creative thought, to provide evidence for
testing ideas and developing theories

many phenomena can be explained by developing and using scientific
theories, models and ideas

there are some questions that science cannot currently answer, and some that
science cannot address

practical and enquiry skills

a planning to test a scientific idea, answer a scientific question, or solve a
scientific problem

b collecting data from primary or secondary sources, including the use of ICT
sources and tools

¢ working accurately and safely, individually and with others, when collecting
first-hand data

d evaluating methods of data collection, and considering their validity and
reliability as evidence

Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006 23
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(iii) communication skills

a recalling, analysing, interpreting, applying and questioning scientific
information or ideas

b using both qualitative and quantitative approaches

¢ presenting information, developing an argument and drawing a conclusion,
using scientific, technical and mathematical language, conventions and
symbols and ICT tools

(iv) applications and implications of science

a the use of contemporary scientific and technological developments and their
benefits, drawbacks and risks

b how and why decisions about science and technology are made, including
those that raise ethical issues, and about the social, economic and
environmental effects of such decisions

¢ how uncertainties in scientific knowledge and scientific ideas change over
time and the role of the scientific community in validating these changes

The following tables give examples of how students at the three different levels
within Entry Level could develop the skills needed to address the criteria within How
Science Works.

24 Teacher’s guide - Edexcel Entry Level Certificate in Science (8938) - Issue 1 - September 2006
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