


UNIT 10: MEASURING, OBSERVING & RECORDING (FOUNDATION)

+ tidy up the work area when you have finished, returning materials and equipment to the
correct places.

Making and recording observations

Accurate observation is one of the most important aspects of work in this sector. When
carrying out various tasks, you must observe carefully and record accurately what you find.

Y ou must:

+ observe things closely, paying attention to details

+ use a suitable method for recording what you observe, such as drawing, describing in
words, taking photographs, making video recordings, to ensure your record is accurate

+ use instruments that help you observe, such as a magnifying glass, a microscope,
binoculars, telescope.

Using simple measuring instruments

You must be able to make and record measurements accurately. This includes knowing how
to use the scale on a measuring instrument.

You must be able to use:

« abalance to measure mass and weight

+ aruler to measure length

« ameasuring cylinder to measure volume

« astopwatch or timer to measure time intervals
+ meters to measure current and voltage

« athermometer to measure temperature.

You must know the units and their symbols for the following:

mass kilogram, kg; gram, g

length kilometre, km; metre, m; centimetre, cm; millimetre, mm
. 3. T . 3. . .

volume cubic metre, m’; cubic centimetre, cm’; cubic decimetre,

dm?®; millilitre, ml

time hour, h; minute, min; second, s
temperature degrees Celsius, °C

potential difference; volt, V

voltage

current ampere, A

Choosing the right instrument
You must be able to choose the right instrument to make a measurement.
You must:

+ select the right instrument for what you want to measure
» select an instrument with a suitable scale for the measurement you want to make.
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Making calculations

When measurements have been made, it is often necessary to make calculations to get all the
information needed.

You must know how to calculate:

+ the average (mean) value from a set of up to 10 measurements
+ the difference between two measurements.

You must:

+ analyse your results and suggest changes to the procedures used that would improve the
accuracy of your measurements

+  provide explanations for your results and relate these to your knowledge and
understanding.
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ASSESSMENT EVIDENCE

In the external assessment, you need to produce evidence showing your understanding of measuring and observing in investigations. You will need to show that you have:

. identified a factor in an investigation, changed, measured, and/or observed this factor while other factors are controlled

¢ made measurements and observations while monitoring an environmental change or growth of a living organism

e used science to solve a problem, making appropriate measurements and/or observations.

You must also produce records showing that you have:
¢  made and recorded observations and measurements
e chosen and used the right instruments for a purpose

e chosen and used instruments with appropriate scales for measuring

e worked with a variety of materials and objects.

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

P1 your ability to chose of the right instrument for
measuring and to follow instructions provided with the
instrument

P2 accurate observations and measurements

P3  your ability to carry out calculations using your
measurements, such as finding the average value from at
least three measurements

P4 your ability to chose of an appropriate way to record
your observations and measurements.

M1 your ability to chose an instrument with an appropriate
scale

M2 use of repeat measurements to check if readings are
correct

M3 correct calculations of:
— an average value from more than one set of up to 10

measurements

—  the difference between two measurements

M4 a description of how instruments and equipment are
used.

D1 explanation of why the instruments you chose were
suitable for the measurements you made

D2 alist of other instruments you could have chosen with an
explanation of why you did not choose them

D3 records of your experiments, written in a way that would
allow you and others to repeat the experiment by
following your instructions.
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ESSENTIAL INFORMATION FOR TEACHERS

Teaching strategies

This unit is about enabling students to gain some basic scientific skills in observing and
measuring, and developing their self-confidence. It is practically based and provides
opportunities for students to work both individually and as a group. The activities that
students undertake could be designed to enable them to produce evidence for other units in
the course.

Following instructions to make observations or measurements

This is a key ability for scientists at all levels. Students need to be confident about working
in a scientific environment and about doing what is asked of them.

Making and recording observations

This is critical in plant and animal care. Students should work with a variety of materials,
both biological and non-biological. They should observe with the naked eye and with
instruments, for example use a magnifying glass to observe the presence of parasites on
plants, use binoculars and telescopes to observe wildlife, use a microscope (set up for them)
to observe soil organisms and use a voltmeter to test a battery.

They could make observations in static situations and in ones where things are changing,
either rapidly or slowly.

Some examples of static situations are:

+ biological materials

+ soil specimens

+ taking readings from a digital or analogue display
+ how a device is assembled.

Some examples of situations where changes are taking place are:

+ the movements of different animals

+ the responses of animals to changes in their environment
+ weather changes

+ moving objects, such as a harrow in a farm field.

The methods used for recording might include drawings, diagrams, photographs, written and
orally presented descriptions and video recordings of themselves.

Students should develop their confidence and skills through simple activities before moving
on to more complicated investigations.

Using simple measuring instruments

It is important that students use a range of instruments and develop confidence. They should
use both analogue instruments (for example rule, measuring cylinder, thermometer), and
digital instruments (for example top-pan balance, stopclock). Meters may be either analogue
or digital. When using analogue instruments students need to be able to read the graduations
on the instrument, and know what to do if a measurement does not exactly match a
graduation on the scale.

It is important that students understand what is meant by ‘accurate’, such as measuring to the
nearest metre or centimetre. They should undertake activities that enable them to enjoy the
satisfaction of measuring accurately or recording features of biological structures correctly.
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When students are confident in their use of a particular instrument they could undertake an
investigation where repeat measurements are made over a period of time, and be introduced
to the concept of rate of change. Some examples of possible investigations are:

« measuring the rate at which soil warms up and cools down on different days, and relating
findings to factors such as differences in water content, or angle of the sun at different
times of the year

« measuring changes in air temperature over an extended period, and using graphs, charts
and diagrams to show variations over the period

« measuring heartbeat rate and drawing graphs or charts to show variation with level of
activity of the animal

« measuring the height of plants to monitor growth rate.

Choosing the right instrument

This shows that a student understands what is needed for a particular observation and
measurement. Some of the activities that students undertake should require them to select an
instrument, perhaps from a list of possibilities.

Making calculations

Students should realise that measurements on their own do not necessarily convey much
information about a situation. Appropriate calculations are also needed in order to obtain
“findings’. The requirements of their tasks should link with those for Application of Number,
level 1.

Assessment strategies

When grading student evidence you should consider the following general qualities that
distinguish between the three grades:

+ increasing depth and breath of understanding
+ increasing coherence, comparison and drawing valid conclusions
+ increasing independence and originality.

Pass
At this level, students should be able to:

+ select an appropriate instrument or piece of apparatus from a range of possibilities, or
from a list of likely suggestions

+ select the most appropriate scale for the measurements they want from a range of
possible scales

+ read scales on rules, measuring cylinders and thermometers to the accuracy of the
smallest graduation shown, and give the correct symbols for the correct units

+ take readings from digital instruments and record the correct reading, as displayed,
giving the correct symbols for the correct units

+  show that they know how to allow for the meniscus when taking readings from a
measuring cylinder

+ observe and appropriately record most of the gross features of an organism or other
material, including an indication of actual size.

Students should understand the need to follow basic procedures when handling and using
instruments. For example, if asked why it is essential to make sure that a balance is clean
before using it, or why it is best to support a thermometer so that the bulb is in the middle of
a liquid, they should be able to give an appropriate simple explanation.
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Merit

At this level, students should be able to show that they are aware of issues relating to
reliability of results. They should be able to identify a situation in which repeat
measurements are needed, for example to confirm a reading, to reduce errors, to check on
readings that do not fit the pattern or what was expected. They should know when it is
necessary to take several readings in order to calculate an average (mean) value and they
should be able to carry out correctly a calculation involving up to 10 measurements.

Merit students should be able to find correctly the difference between two readings in order
to give, for example rise or fall in temperature, amount of substance added or removed.
When making observations, they should be able to identify significant details, for example
by commenting on the relative proportions of an organism’s body, or on relative colour and
size of grains in a soil sample.

Distinction

At this level, students should be able to provide explanations of why they chose to use
certain instruments or scales, such as selecting a milliammeter (mA) scale when measuring
current in electronic circuits. They should be able to give a clear account of how they used an
instrument to make the observations or measurements, including all the essential steps in the
procedure.

Resources

Visits to, and placements in, local organisations where measurements and observations are
taken as part of the working routine, and using the information and literature these
organisations produce, can provide students with relevant experience.

Specifications for many of the gadgets, materials, kit, etc that students use can give them
valuable insights into the kinds of things measured in the sector and into accuracy of
measurement.
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Key Skills

This guidance highlights the most relevant Key Skills opportunities in this unit. It contains
suggestions only. You will need to check that students have produced all the evidence
required to meet part A and part B of the Key Skills specifications. Students may need to
develop additional evidence elsewhere to meet fully the requirements of the Key Skills
specifications.

Guidance is referenced in two ways:
K — keys to attainment

These are Key Skills or aspects of Key Skills which students should achieve as they meet the
vocational requirements of the units. Only part B of the Key Skill is highlighted — you will
need to check that students achieve part A.

S — signposting

These are opportunities that can be incorporated naturally into the learning programme.

APPLICATION OF NUMBER, LEVEL 1 Key Skills
Reference

When students are: They should be able to develop the following Key
Skills evidence:

« making scientific i N1.1 Interpret straightforward information from two S
measurements different sources. At least one source should be a
table, chart or diagram.

+ calculating from N1.2  Carry out straightforward calculations to do S
their readings with: a amounts and sizes.
+  presenting their N1.3 Interpret the results of your calculations and S
findings present your findings. You must use one chart
and one diagram.
COMMUNICATION, LEVEL 1 Key Skills
Reference

When students are: They should be able to develop the following Key
Skills evidence:

+  obtaining C1.2  Read and obtain information from two different S
information about types of documents about straightforward
the instruments subjects, including at least one image.

they are using, or
the materials with

which they are
working

+ producing records {C1.3  Write two different types of documents about S
of their straightforward subjects. Include at least one
measurements and image in one of the documents.
observations
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