
Variables

Look at this sentence:
    ʻThe Cat sat on the Matʼ
What we have here is two subjects: a cat and a mat. 

Here is a second sentence:
    ʻThe Dog sat on the Lawnʼ
Again we have two subjects.

Next, what you need to be able to see is that both sentences have the same form, which 
is:    ʻThe A sat on the Bʼ
ʻAʼ can be replaced by ̒ Catʼ or ʻDogʼ. ʻBʼ can be replaced by ̒ Matʼ or ʻLawnʼ. We could also 
replace ʻAʼ with ʻToadʼ, and replace ʻBʼ with ʻWater Lilyʼ.

ʻAʼ is called a ʻvariableʼ in that sentence. ʻBʼ is also called a ʻvariableʼ in that sentence.

This looks very similar to addition in mathematics where ʻx + y = 6ʼ means that when x=2 
then y=4, and when x=4 then y=2; that is to say that x could be either 2 or 4, and y too 
could be either 2 or 4. 

However, notice that we cannot swap the B variables with the A variables in some 
sentences without losing the sense; we cannot say: ʻThe Mat sat on the Catʼ.

This is because although A and B are variables, they are not the same types of thing in 
this particular kind of sentence.

Consider the sentence divided up differently:
    ʻThe Catʼ is ʻSat on the Matʼ
What we have is one subject - Cat - whose existence is independent  of what might be 
said of it. And we also have  something that is said-of the cat, in this case that it is ʻSat on 
the Matʼ

Let us expand on this just a bit further. Say someone said to you that ʻThe Cat is sat on the 
matʼ. 
Firstly, we assume that there really is a cat otherwise making the whole statement is a tad 
weird!  So, the subject - cat - actually exists independently. 
Secondly, is that we verify that the statement is true by going and looking. If the cat is on 
the mat then the statement is true, whereas if the cat is next to the mat then the statement 
is false.
Can you see that the mat is indeed a subject in its own right, but in this sentence it is 
combined with the relationship ʻsat onʼ?
We say then that the B variable - mat - in being ʻsaid-ofʼ is dependent on the A variable - 
cat.
----------------------------------------------
Checklist
Make sure you understand that:
1. Sentences can have variables just like formulae in algebra.
2. The subject is called the ʻindependent variableʼ.
3. What is said-of the subject contains another subject called a ʻdependent variableʼ.
----------------------------------------------

DrGKB    1



There are other types of sentence with two variables that are not related as we have seen 
above. For example:
    ʻHere come Jack and Jillʼ

This is of the form:
    ʻHere come A and Bʼ

Notice that the meaning and the truth of it are unaffected by reversal:
    ʻHere come B and Aʼ

This is because the ʻ- and -ʼ does not imply  a relationship  like ʻ- sat on -ʼ. This sentence is 
really shorthand for two separate claims:
    ʻʻHere comes Jackʼ and ʻhere comes Jillʼʼ

We cannot know whether there is a link between the two, this requires practical 
investigation; it could be just a coincidence.

Experiments and Variables

For an investigation to be called an experiment  it must be possible to identify BOTH an 
independent variable (IV) and a dependent variable (DV).

The independent variable is the one that we control by manipulating it in someway i.e. we 
can add it, remove it, increase it, or decrease it.
The dependent variable is ʻsaid-ofʼ the independent variable. In practice this means that 
we note that if it changes at all then the change comes as a consequence of our 
manipulating the independent variable.

Let us look at an example.

We want to conduct an experiment to see if a participantʼs score in a test varies with the 
number of hours sleep they had the night before.
Hopefully you can see that another way of putting this is to ask the question: 
 ʻIs a participantʼs score in a test dependent on the number of hours sleep  the 
 participant had the night before the test?ʼ. 
So, ʻparticipants scoreʼ is the dependent variable; the ʻhours of sleepʼ is the independent 
variable.
Earlier I pointed out that ʻcatʼ and ʻmatʼ are not interchangeable in the sentence: ʻ`The Cat 
sat on the matʼ. The same is true here. I cannot write the following question because it 
destroys the sense of the experiment I want to conduct: 
 ʻIs the number of hours sleep  the participant had the night before a test dependent 
 on the participantʼs score in a test?ʼ.

If you are in any doubt as to which variable is the IV and which is the DV then quickly write 
a sentence as a question that sums up  the experiment, and include the wording ʻ-
dependent on -ʼ.

Notice that it will not be enough to simply ask the participant how many hours sleep they 
had the night before as this will not count as manipulating the IV. Left to chance we could 
predict that most participants will have about 6 to 8 hours sleep. We therefore need to tell 
our participants to set their alarms for a set number of hours sleep  that we want them to 
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have. This will make processing our results easier as there will be no gaps (i.e. having 
nobody with 2 hours sleep, nobody with 10 hours). We can also control the numbers of 
participants in each category (i.e. categories of 2, 3, 4, 5, 6, 7, 8, 9, 10 hours; five 
participants in each category). 
 (You may already see problems here. For example, in the 8 hour category, there 
may be a participant that usually  get 8; another who usually  sleeps 6 will be getting more 
than usual; another who usually sleeps 9 will be getting less than usual. You could take 
this into account in your experimental design by asking participants in advance how many 
hours they usually sleep  and assigning them to categories as a result. The participants will 
therefore be matched and there will be good implications for the validity of the experiment.)

------------------------------------
Examination Type Questions

Although you will see that the questions are not worth many  marks, identifying the IV  and 
DV is essential when it comes to further questions concerning the hypotheses for the 
experiment. 
If you cannot identify an IV because there is no manipulation taking place then we are not 
dealing with an experiment, but it is/maybe still a valid research study.
Variables may not be immediately obvious, you may need to do some operationalising.

1. A research study was conducted as follows. Five groups of participants were given a 
memory test. The memory test was that they were to recall twelve small objects set out on 
a tray. Each of the participants viewed the items on the tray for twenty seconds. The 
difference between the groups was that they were kept in five different rooms at 10C, 14C, 
18C, 22C, 24C, respectively.        

(First write a sentence that contains the IV and DV and the phrase ʻ-is dependent on-ʼ)
a) Identify the independent variable in the research.  (1)
b) Identify the dependent variable in the research.  (1)

7. During the long distance walk on Dartmoor, known as the Ten Tors Challenge, an 
organiser noted that as the days progressed the participant groups increasingly made 
errors in navigation when using a map and compass. He informed a psychologist. The 
psychologist decided to make this a research study for the event the following year.

a) Decide on two variables that could be measured for this study.  (2)
b) Explain why neither variable can be called the independent variable.  (1)
c) Explain why, in this study, it might be unethical for the researcher to construct an 

experiment with an independent variable.  (2)

Answers.
1. This is a ʻCat sat on the matʼ case. 
The IV is temperature, as this is manipulated; the DV is the consequent score in the memory test as a mark 
out of twelve. 
7. This is a ʻHere come Jack and Jillʼ case.
Possible variables: Time categories in hours; numbers of mistakes made in direction taken in each hour.
The researcher is simply recording time, not manipulating it. The researcher is simply recording the number 
of mistakes, not manipulating them.
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If the researcher were to induce participant mistakes then this could result in a deliberate increase in 
discomfort and/or distress and/or risk of breaches of safety. The researcher has a responsibility to protect the 
participants and not intentionally cause harm. 

Confounding Variables

In framing research questions in words that contain an IV  and a DV that we are interested 
in, we have to be careful that we do not miss what is happening in reality. What I mean is 
that there could be other variables at work besides those identified by researchers as 
being of central interest in their experiment. Here is a horrific example of this that really 
happened.

 Thalidomide was a drug that was formulated as a sedative specifically for pregnant 
 women. The study of the effects of chemical X in Thalidomide was restricted to how 
 much was needed to produce a desired effect in ʻthe average womanʼ. This enabled 
 the manufacturers to examine their IV - the quantity of active ingredient X, and their 
 DV - the degree of relaxation self-reported by the women participants tested. 
  What the manufacturers missed was that the increase in the active ingredient 
 X that was produced in the manufacturing stage was accompanied by the increase 
 in a second active ingredient Y that the manufacturers simply  didnʼt look for 
 because they werenʼt interested in anything else apart from X. This second 
 substance Y was extremely harmful and resulted in babies being born with arms 
 and legs either missing or under-developed. You can see then that the greater the 
 amount of Thalidomide taken then the greater the deforming of the foetus. 
  For a while the company and the public assumed that foetus deformation 
 was dependent on active ingredient X. But the cause was the second chemical Y 
 that was effectively an alternative independent variable manipulated unknowingly. 

In this second example let us return to the example of mistakes in navigation made by Ten 
Tors Challenge participants. Letʼs say that we want to re-formulate this research study 
from a Quasi-experiment to a Field-experiment with high Mundane Realism (look these 
up if you need to). 
 To do this we need to have an IV and DV. The DV is easy, it is the number of 
mistakes that follow as a consequence of manipulating the IV. In a safe environment (for 
ethical reasons) we simulate the Ten Tors Challenge conditions. The IV we decide to 
measure is the decrease in energy levels due to the level of glycogen in the muscles 
falling. We do the experiment and draw our conclusions relating glycogen levels to 
mistakes made: here we have taken ʻmistakesʼ to mean poor judgement due to energy 
depletion. 
 However, say that as the experiment proceeds and fatigue increases a mistake is 
made. This results in an increase in a stress hormone. Then a second mistake is made as 
a result of this. The second mistake results in an even higher level of stress hormone. As 
the hormone level increases so does the number of mistakes. 
 It may be true that there is a relationship between glycogen level and mistakes, but 
drawing a conclusion based on this alone is confounded (look up the meaning of this 
word) by the fact that stress hormones are also playing a part.
 We thought the glycogen level was the independent variable, but the stress 
hormone level, as a confounding variable, prevents us from claiming that the DV follows 
from what we claimed the IV was. The confounding variable may play a more important 
role such that it is the real IV. 
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--------------------------------------------------
Now go back to the last paragraph in the Thalidomide case; identify the types of variable.
Answer: Foetus deformation is the DV. Chemical X was the claimed IV that turned out to be a CV. Chemical 
Y was the IV.
-----------------------------------------------

Extraneous Variables

Extraneous variables are rather like confounding variables but with one important 
difference.
 Notice that in the Thalidomide example (above) the chemical X was manufactured 
systematically  along with chemical Y; when X was increased in the dosage then so was Y. 
Chemical Y was the IV regarding foetus deformation. When chemical X was blamed for 
foetus deformation it was because it was observed as behaving as an IV (as the dosage 
increased then so did the level of deformation) but wasnʼt in fact.
 And, in the Ten Tors Challenge example above we can imagine a relationship  
between glycogen and a stress hormone. As the glycogen level falls, the level of stress 
hormone rises.

With extraneous variables, they do not vary proportionately with the IV or DV (like 
confounding variables); but they are still hidden variables that do have an effect and  make 
it difficult to draw conclusions.

Look at this example. When you have finished reading write down what you think the 
researcher thought the study was about in terms of the IV and DV, and then write what the 
study was actually about due to an extraneous variable (EV).
 FACT ONE: An English researcher in New Zealand was told by a teacher from 
 England that students in a classroom behaved in a more disciplined way when he 
 wore an item of red clothing. The researcher decided to set up a project that 
 measured the number of disruptive incidents by  students, against different coloured 
 jackets worn (on different days) by a member of staff. 
 FACT TWO: In New Zealand, Maori students understand red to have sacred 
 significance. The wearing of red shows status and is usually only worn by elders of 
 a community. These elders wearing red are authority figures at ceremonies and 
 demand respect.

-------------------------------------------------------------------
Examination Type Questions

1. Explain what is meant by ʻa confounding variableʼ.

2. A researcher noticed that the employees in an office block preferred to walk up  a spiral 
staircase on the left-hand side. The researcher also noticed that the staircase spiralled to 
the left. She reasoned that employees subconsciously chose the left-hand side because 
the pathway was shorter and thus required less energy. Some time later she came across 
a spiral staircase that spiralled to the right; she expected to find that the employees would 
climb the staircase on the right-hand side. They did not.

a) Identify what the researcher took to be the two variables in this study.
b) Suggest a possible extraneous variable in this researcherʼs study.

DrGKB    5



3. A psychologist decided to test participants for driver accuracy using an obstacle course 
set out in a car park using cones. Marks were scored for time taken and for cones hit 
and moved. First the participants used a right-hand drive car, then immediately 
afterwards the same participants used a left-hand drive car.

Identify  at least one possible extraneous variable that may  prevent a straightforward 
relating of driver accuracy as related to whether the car driven was left-handed or right-
handed.

Answers. 
1. Research an answer using at least three different sources (text books or online).
2. In Britain drivers drive on the left all the time. From a young age we are conditioned to walk on the left. It 

is this, not energy expenditure, that determines what side the employees walk on.
3. Driver tired after first round. On second round the driver was effectively more familiar with the course. 

English drivers more used to right-hand drive cars.

----------------------------------------------------------------------------------

The following can all be extraneous variables in some circumstances and may even be 
confounding variables:
Volunteer Bias / Self Selecting Sampling
Systematic Desensitisation / Covert Desensitisation
Social Desirability Bias / Self Report Techniques
Situational Variables
Researcher Bias
Observer Bias
Interviewer Bias
Peer Review
Positive Reinforcement
Projection
Practice Effect
Leading Questions
Halo-Effect
Demand Characteristics
Cohort Effects
Boredom Effects
Attrition
Use the index in the back of your text book to get clear about what each of these means.

Continuous Variables

This is simply where a variable can take any value. 
For example, temperature can be measured to any level we like. There is a value between 
17C and 18C, for example 17.5C. And there is a value between 17C and 17.5C, for 
example 17.25. And there is a value between 17C and 17.25, for example 17.125. We 
simply keep adding decimal places.
On the other hand, this is not the case with money. We can pay 15p  with three 5p coins; or 
with a 10p  coin, two 2p  coins, and a 1p  coin. We cannot use a 13p coin and a 3p coin! 
Coins of the realm do not exist as continuous variables.

++END++
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