Research Methods II Autumn Term 2002

Module 1 Experiment

Background

Levels of processing: How well you remember something depends on how you processed it (how you thought about it), with “deeper” processing leading to better memory. Deep processing means attending to the meaning of the stimulus (its “semantics”); shallow processing means attending to its physical attributes.

See e.g. Eysenck & Keane “Cognitive Psychology: A student’s handbook”, any of it’s editions, or any other textbook on memory.

Hyde and Jenkins (1973), Journal of Verbal Learning and Verbal Behavior, 12, 471-480.

Subjects looked at a list of words. How subjects processed the words was determined by the “orienting task” given. To minimize subjects trying to process the words in other ways, for half the subjects, learning was incidental (i.e. they were not told there would be a subsequent memory test). For the other half of the subjects, learning was intentional (they were told of the subsequent memory test).

Three of the orienting tasks were:

1) Detect an “e” or a “g” in the words.

2) Decide the part of speech of the word (e.g. noun, verb, etc).

3) Rate the pleasantness of the word.
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To rate the  pleasantness you have to think about the meaning in depth, the connotations of the word.  Pleasantness rating leads to double the recall compared to only looking at physical attributes, like which letters are in the word.

Hyde and Jenkins found no difference between intentional and incidental subjects: The intention to remember in itself does not help people remember.

Your experiment

Form groups of 3-5 people (no more) and design an experiment suitable for analysis with a one-way between-subjects ANOVA. “One-way” means one independent variable. The independent variable could be e.g. “orienting task.”  Variables are things that vary, so a variable must be able to take more than one value. For this experiment, the independent variable should have 3 values (3 “levels”), i.e. three different orienting tasks. Just use incidental learning (otherwise you have another independent variable – whether learning was incidental or not).

What sort of tasks might improve people’s memory compared to other tasks? You can remain close to the Hyde and Jenkins experiment, but it would be more interesting to use your experiment to provide an answer to a question you would actually like to know the answer to.

Design considerations.

1) Do not use psychology students as subjects, because they might know what you are really testing.

2) Random assignment of subjects to groups. 

Subjects should be literally randomly assigned to your three groups (you can add the constraint that each group has an equal number of subjects). This is for a couple of reasons.

First, the way you run the experiment will subtly change as you run it. You may be more smooth or more or less motivating in subtle ways. Second, the sort of subject you can recruit as you run the experiment will change as you run the experiment. First you will ask your friends. Pretty soon you have used up your friends and you are on to acquaintances. By the 6th subjects you need to run complete strangers. Your friends may have certain common characteristics – e.g. you all like to study hard or you are all alcoholics. Also the friends you run at first will be the ones that agreed quickly; the friends you run last will be the ones you had to twist the arm of to get to do the experiment. So if you finish group 1 first then group 2 then finally group 3, there could well be a different type of person in each group. If there was a difference between the groups’ recall you would not know if it was the orienting task that made a difference or the type of subject.


Random assignment literally means random, it does not mean you simply did not have any specific method you can put your finger on. One way of randomly assigning and filling up groups equally is to have three cards, one for each group. Shuffle the cards. Then the next three people you run will be run in that order. Shuffle the cards again for the next three and so on.

If subjects are randomly assigned to groups, any significant result you get CANNOT be explained by subject variables you did not control. If you get a significant result, do not say in your discussion “But we didn’t measure IQ, this must influence how well people can remember words and perhaps this explains the significant result”. Random assignment means that any subject variable like IQ  – and any of the dozens you cannot even think of at the moment – will be only randomly related to the independent variable. Random assignment will sometimes produce a large excess of e.g. clever people in one group, but that’s exactly what your p values measure: How likely is it that chance produced the results. Chance is always at work, and that’s what you are controlling by setting your p values: How big a risk of this sort are you willing to take.

3) Experimenter effects.


Each experimenter should run the same number of subjects in each group as every other experimenter. Do not say “Ok, I’ll run the group 1 subjects, you run the group 2 subjects”.  The reason is the “experimenter effect”. Who the experimenter is, their expectations and character can strongly affect how subjects perform. Even when all instructions are written down, it has been shown that different experimenters can produce different levels of performance. Even rats perform differently when different experimenters with different expectations are administering the task.

4) Write down your instructions.


Give subjects written instructions. Writing the instructions will help you think clearly about how best to instruct subjects. It will also help you give a more standard delivery throughout the experiment.

5) Keep everything constant except for the cover task.


Do not use different sets of words for different cover tasks, otherwise you won’t know if any difference between the groups is because the orienting tasks varied or because the words varied. Different words are more or less easy to remember – for example, concrete words are easier to remember than abstract words. If you are interested in orienting tasks, use the same stimuli for each orienting task. (Of course, you might be interested in different types of words – then you would use the same orienting task for different sets of words.)


If one cover task is to e.g. state the colour of the words or the letter case they are in, you will need words of different colours and in upper and lower case. But then use the same stimuli for all groups. So the group that has does a semantic task still sees the words in different colours. By keeping constant as many things as possible you can say more precisely what could have caused any differences between the groups.


You could also control the exposure time of each word (if you are using words – you might use pictures, sentences, etc).  If you just give people the list of words all at once, people might take 2 minutes to state the length of each word, but 3 minutes to say what room in a house it is most likely to be found. If recall is different between the groups, is that because of the type of processing they engaged in, or just because they looked at the words longer in one case rather than the other?  You could show each word on a card for a set amount of time, e.g. five seconds, to get round this problem.

6) Recency effect.


Just after a subject has seen a list of words, the last few words will be remembered almost perfectly, regardless of the cover task. This is known as the recency effect. The last few words will not be especially useful in distinguishing the groups if there is a recency effect. You could give subjects a distractor task after the study phase, e.g. solve some maths problems for a minute, to eliminate the recency effect.

7) Congruency effect.


For any one orienting task that involves a yes/no answer, subjects remember those words best that they gave a “yes” answer to rather than a “no” answer. If subjects are classifying the words into different categories, the number of categories can also influence recall. So try to have the same number of response types for each orienting task, and the same number of words for each response type. For example, if one task is “Are the words in upper case?” you could have half the words in upper and half in lower case. If  another question is “Is it an animal?”, have half the words being an animal and half not.

8) How is memory assessed?


You could use a free recall test (“In the next two minutes, try to recell all the words you saw”). Or you might use a recognition test (“Here are 40 words, half were the ones you just saw and the other half are new. Say which is which.”).

9) Numbers


For this experiment, I would recommend you use about 20 words, and run about 12 subjects per group.

10) Pilot experiment.


Before you run the experiment proper, it is a good idea to run a pilot. Just run a couple of people through the procedure. Check that the instructions were clear, the timings are appropriate, and the tasks are neither too easy nor too difficult. If all goes smoothly you are ready to run; otherwise, alter the procedure and try it on another pilot subject.
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