BSc. Computing Portfolio, level 2


Data collection methods/tools

While your research strategy is the broad approach you will take to your research, the data collection method is the specific tactic or tool(s) you will use to collect the data.  Many research projects use more than one method.  The main methods are questionnaires, interviews and observation.

___________________________________________________________________________

Questionnaires 
A questionnaire is essentially a data capture instrument.  It lists all the questions to which the researcher wants the respondents to answer, and it records the response of the interviewee  (a list of questions which does not record answers is simply an interview guide, which is used in depth interviews, a form of qualitative research).  The advantages and disadvantages associated with questionnaires depend on the mode of delivery (see the survey strategy handout).  However, in general, the following issues apply: 

Advantages of questionnaires

· Because each person is asked to respond to the same set of questions, a questionnaire provides an efficient way of collecting responses from a large sample of people.

· Standardised questions are more likely to be interpreted in the same way by all respondents

· Questionnaires require less skill and sensitivity to administer than interviews.

· They are relatively easy to analyse, particularly when using computer software packages such as SPSS and Snap.

· They reduce the possibility of interviewer bias.

· They are moderately cheap to administer.

Disadvantages of questionnaires

· Good questionnaire design (e.g. the wording of questions) is crucial to avoid ambiguity and bias.

· Developing a questionnaire requires considerable skill and time.

· They are not really suitable for large numbers of open questions (too difficult to analyse).

· It is not possible to ‘probe’ interesting responses.  The questions need to be defined precisely before data collection.

· Response rates depend on the mode of delivery, but are generally lower than interviews.

Questionnaire design

A key question is what type of questionnaire to use?  This is determined by the chosen delivery mode:

a) A structured questionnaire lists all questions to be asked in a logical sequence, specifying the precise wording to be used in the response, and providing categories for recording the replies.  An unstructured questionnaire, by contrast, may simply be a set of open-ended questions to which the respondent can write replies in his or her own words.  A semi-structured questionnaire combines both open- and closed-ended questions.

b) A self-completed questionnaire is completed by the respondent, having been posted to him/her, delivered electronically, or personally delivered by an interviewer who may return to pick it up.  In contrast, an interviewer-completed questionnaire is used in face-to-face interviews or telephone interviews.

Structure of the questionnaire

There are three major parts of the questionnaire: the introduction, basic classification information and the content.

1. The introduction identifies the researcher and/or the organisation conducting the research (who they are), and what they are investigating (the topic of the study).  It needs to be persuasive to encourage the interviewee to respond and it may need to ensure that the interviewee belongs in the category of people under investigation (the sample).

2. Basic classification questions seek to discover the demographic characteristics of the respondent, such as age, gender, department, occupation, education, computer literacy, etc.  This information is used to define the population of the survey, and to analyse how far demographic characteristics ‘explain’ the survey’s findings, e.g. did trained and untrained computer operators reply differently?

3. The content or body consists of questions that cover information needed to solve the system problem.  The range covers facts, knowledge, opinions and attitudes regarding system problems and requirements.

Types of questions

There are two main types of questions that may be asked in a questionnaire: open-ended questions and closed questions.

1. Open-ended questions allow the respondent to formulate and enter the response of their choice.  For example:

How do you use the reports that you currently receive? Please write your response below.

……………………………………………………………………………………………………………………………………………………………………………………
Please list the three most frequent problems you experience with computer output:

i. -----------------------------------------------------------------------------

ii. -----------------------------------------------------------------------------

iii. -----------------------------------------------------------------------------
This method gives respondents considerable scope to express their views and give rich insights into the topic being surveyed (qualitative data).  However, they are very difficult and time consuming to interpret and analyse.

2. Closed questions force the respondent to choose one or more responses from a number of possible replies provided in the question. There are two broad groups of closed questions: dichotomous and multiple choice.

· Dichotomous questions allow only two possible answers, for example, yes/no, true/false, male/female, etc. They provide limited information.  For example:

Do you feel that customer orders are delayed because you do not receive up-to-date information from the Sales Department?

a) Yes

(
b)  No

(
· Multiple choice questions present a list of possible responses from which the respondent may choose. For example:

How often do you back-up the computer files stored on the hard disk on the PC you use? Please tick one response only.

a) At least once per day
((
(
b) 2-3 times per week((

(
c) 1-3 times per month((

(
d) Less than once a month

(
e) Never      

((
(
Which software packages do you use in your work? Please tick all the responses that apply.

a) Word 



(
b) Excel



(
c) Access



(
d) PowerPoint


(
e) Other (please specify)

…………………………………….

Multiple choice questions must be designed carefully to incorporate all possible answers.  By offering an ‘other, please specify’ category, you can collect responses not originally conceived, or responses that do not fit neatly into the imposed structure.  Multiple choice questions are relatively easy to analyse.

Attitude surveys

When assessing attitudes, the researcher needs to know how strong these attitudes are.

The following response scales can be used.

The Likert scale

Respondents are asked to rate each statement on a scale from strong agreement to strong disagreement.  For example:

Using the scale given, indicate how strongly you agree or disagree with the following statement (please circle your preferred response)

In my opinion the Technical Support Department is very helpful


	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree


Or 

Place a cross in the box which best indicates how strongly you agree or disagree with each of the statements given.

	
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree


	Strongly disagree

	The Technical Support Department is very helpful
	
	
	
	
	

	Credit checks take too long to complete


	
	
	
	
	


There are many variations on the Likert scale.  For example, importance scales and helpfulness scales.

	Extremely helpful
	Very 

helpful
	Moderately helpful
	Not very 

helpful
	Not helpful 

at all


	Extremely important
	Important
	Somewhat important
	Not very important
	Not at all important


Semantic differential scale

Scales are constructed using pairs of opposite adjectives.

Please place a cross in the box in the scale according to the degree to which you think the word describes the monthly sales reports you receive. 

	
	1
	2
	3
	4
	5
	6
	7
	

	On-time
	
	
	
	
	
	
	
	Late

	Accurate
	
	
	
	
	
	
	
	Inaccurate

	Helpful
	
	
	
	
	
	
	
	Unhelpful

	Well-presented
	
	
	
	
	
	
	
	Badly presented

	Relevant information
	
	
	
	
	
	
	
	Irrelevant information

	Easy-to-read
	
	
	
	
	
	
	
	Hard-to-read


A profile is thus built up of each respondent, which can be compared to other respondents’ profiles.

Please place a cross in the box in the scale according to the degree to which you think the word describes the monthly sales reports you receive. 

	
	1
	2
	3
	4
	5
	6
	7
	

	On-time
	x
	
	
	
	
	
	
	Late

	Accurate
	
	
	x
	
	
	
	
	Inaccurate

	Helpful
	
	
	
	
	
	x
	
	Unhelpful

	Well-presented
	
	x
	
	
	
	
	
	Badly presented

	Relevant information
	
	
	
	x
	
	
	
	Irrelevant information

	Easy-to-read
	
	
	x
	
	
	
	
	Hard-to-read


Rank order scales

Rank order scales can be used for rating almost anything.  For example:

Below are the six software packages currently available in your organisation.  Please rank the software packages in terms of frequency of use. Place a 1 alongside the package you use most frequently, a 2 alongside the package you use next often, and so on until all the software packages have been ranked.

MS Word       

….
MS Excel

….

MS Access

….

MS PowerPoint

….

Visual Basic

….

Outlook Express         
….
Golden rules for questionnaire design

1. Keep the questionnaire short: as a rule of thumb, keep the number of questions below forty.  Go through each question.  If you do not know, or care, what you will do with the result then leave the question out.

2. Always start your questionnaire by explaining who you are and what you intend to do with the data you collect, guaranteeing confidentiality where possible.  This is polite as well as being ethically correct.

3. Then move on to quota control questions so that the interviewer can determine whether the respondent is the right type of person.

4. Do not combine two questions in one.  For example, ‘Are the input and output screens easy to use?’ should be phrased as two questions, ‘Is the input screen easy to use?’ and ‘Is the output screen easy to use?’

5. Avoid technical words and jargon unless you are absolutely sure the target respondents will understand.  Use the terminology with which the users are familiar.  For example, if they work in the ‘Production’ department, do not say ‘Operations’ instead.

6. Do not present biased questions.  For example, ‘How satisfied are you with your new, super-fast, hi-tech Epsom Printer?’ assumes that people have a positive perception of the printer and is likely to bias their response.

7. Each question should have a ‘don’t know’, ‘not applicable’ or ‘other’ response unless you are absolutely certain that you have covered all possibilities.

8. Explain how respondents are supposed to answer the questions.  For example, ‘please tick one response’ or ‘if yes, please go to question 6, if no please go to question 5’.  These are known as steering instructions.  You must ‘steer’ the respondents through the questionnaire.

9. Be specific in your questioning.  For example, ‘Have you recently had to wait for data you need to do your job?’ would be better rephrased as ‘Have you had to wait for the sales data you need to do your job in the last two weeks?’

10. Take care with the layout of the questionnaire.  A neat, tidy and grammatically correct questionnaire creates a good impression and reduces error.  The questionnaire should be ‘piloted’, to eliminate mistakes and ambiguities

11. Take care with the order of the questions – questions should be in a logical order and make sure that the response on a question is not affected by a previous answer or pre-empts a response to a later question.

12. Always allow a question for the interviewee to make their own comments – this often provides useful feedback.

13. At the end of the questionnaire, thank the respondent and make it clear how they should return the completed questionnaire.

Depth interviews

A depth interview is a discussion between interviewer and respondent.  They are generally lengthy and are best carried out by trained experienced interviewers.  The aim is to secure the maximum amount of useful information from the respondent on a particular topic with minimum intervention by the interviewer.  

· The form of the data collected is narrative rather than isolated statements which can be tallied and reduced to numbers.  

· Its main purpose is to understand behaviour and perceptions rather than measure them.

· The key to qualitative research is to allow the respondents to say what they feel and think in response to flexible, ‘prompting’ questioning, rather than to give their responses to set questions and often set answers in a questionnaire.

The role of the interviewer is therefore to:

· Obtain detailed information on the topic(s) needed within the time available;

· Balance the need for open-ended discussion with the need to address certain topics;

· Avoid biasing the respondent by appearing to favour certain responses or asking leading questions.

The interview is best recorded on audio tape.  Transcripts are prepared from the tape, studied for ideas, useful comments and subjective opinions on the topic under investigation.

Factors to consider when planning a depth interview:

a) Who should the respondent be?

· The kind of person depends on the subject being discussed.  For example, it may be: a consumer interview for a discussion on the use of the Internet or a particular website; a user interview to discuss the functionality required in a computer system; or a managerial interview to discuss disaster recovery procedures and policies. 

· The number of people undergoing depth interviews in the course of the research should be considered in the light of the time they take.  10-15 is usually more than enough.

· Respondents for interviews are pre-recruited and asked to agree to the interview.

· The respondents need to be chosen with care.  Some people are not as good at expressing themselves verbally as others.  It may be that respondents are chosen from those taking part in a larger study as a result of their ‘extreme’ opinions, particular knowledge or responsibilities within an organisation.

b) What type of interview?  Although depth interviews are usually one-to-one, there may be more than one respondent (e.g. focus groups and JAD sessions) and there may also be an informant - there to give information about tangible things (e.g. how big the organisation’s computing budget is) but not about his/her own attitudes.

c) How long should it be?  Genuine depth interviews interpret the meanings and implications of what is said and can therefore take some time (usually up to one hour).  By contrast, a mini-depth interview may only take 15 minutes, because it can focus on one, predefined topic.

d) How structured should it be?  It can be totally open-ended, ranging over whatever topics come up, or it can be semi-structured with an interview guide. 

e) Where should the interview take place?  Usually at home or in the workplace.

Advantages of depth interviews include:

· Suitable for open-ended questions, which may be quite complex in nature.

· Not all questions need to be decided in advance. Some questions may arise only as a result of interviewee responses to previous questions - interesting responses can be probed.

· There are opportunities for the interviewer to create rapport with the interviewee and gain his/her commitment.

· ‘Unusual’ behaviour can be explored. Sensitive topics are more easily raised and discussed.

· Non-verbal communication  can be considered.

Disadvantages include:

· Interviews are time consuming.

· The process is expensive.

· Interviewees may have certain expectations about the interview, and give what they consider to be 'correct' or 'acceptable' responses.

· The interviewer's tone of voice, intonation and phrasing of questions may bias the questions and distort the findings.

Observation
Observational research, as the name implies, involves the observation (by people or machines) of particular individuals or groups, whether they are staff, consumers, potential consumers, members of the general public, etc.  

‘Observation involves recording the behavioural patterns of people, objects and events in a systematic manner to obtain information about the phenomenon of interest.’ 





Malhotra, 1999

Therefore, the intention is to understand some aspect of their behaviour that will provide an insight into the problem under investigation. 

In order for observation to succeed it is necessary for three conditions to be met:

1. The research question must be capable of being observed: attitudes, motives and other mental activities are not suitable topics for this technique (you can't read people's minds). Inferences from the observation must be possible.

2. The event must occur frequently or be predictable (so that you can be guaranteed an opportunity to observe the event of interest).

3. The period of observation should be short.
Methods of observational research

1. Natural versus contrived situations

Counting the number of people who enter a local cafeteria and monitoring their seating habits and other aspects of their behaviour is a typical example of a natural form of observation.  In these situations people would have no knowledge of being observed and should, therefore, behave quite naturally.  At the other extreme, the contrived situation, the researcher deliberately ‘sets-up’ a simulated situation, e.g. a test laboratory and thus monitors behaviour.  The advantage of the contrived approach is that it tends to be easier to organise and control particularly with respect to extraneous factors.  Similarly, they are useful if speed of the study is important since the researcher doesn’t have to wait for subjects to appear naturally.  They are, however, not as accurate as natural studies due to the artificial nature.

2. Open versus disguised studies

A choice facing the researcher is to determine whether the person being studied should be aware that they are being studied. If they are unaware (disguised study), they are more likely to behave naturally: people tend to behave differently when they know they are being observed (open study).  Disguise may be accomplished using hidden cameras, inconspicuous mechanical devices or participant observers.

3. Structured versus unstructured situations

For structured observation, the observer knows in advance exactly what factors or behaviours are to be monitored and those to be ignored (possibly via a checklist).  In unstructured situations, the researcher monitors all aspects of the phenomenon under observation – this is particularly useful when the likely response or behaviour is unknown in advance. 
4. Human versus machine observation

In order to overcome problems of cost, tiredness, observer bias, or speed of occurrence, it is sometimes sensible to replace the human observer with some form of mechanical system, as in traffic counting. 

	Student activity

How many different means or devices for the purpose of observation can you think of?




Advantages of observational research

· You can monitor what actually happens rather than what people say happens. 

· The lack of human interactivity can be more objective – less bias.

· In some circumstances, observation can be more cost-effective and less intrusive than other data collection methods.

Disadvantages of observational research

· Only behaviour is observed, not motives, attitudes or mental processes (the how but not the why of behaviour).

· Because people usually feel uncomfortable when being watched, they may unwittingly perform differently when being observed. 

· People may deliberately behave differently when they know they are being observed (for whatever reason) - they will let you see what they want you to see.

· Observation can be time-consuming and is labour intensive.

· Ethical considerations – invasion of privacy.

SOLUTION - Examples of observational means and devices

· Individuals as ‘hand counters’ or observers

· Mystery shoppers.  Retailers often send out employees to pose as customers in their own or competitors stores.  A mystery shopper not only observes the shopping environment but also how employees of the store react and behave based on the mystery shopper’s actions and behaviour.

· One-way mirrors.

· Dustbin checks 

· Mechanical devices.

· Supermarket scanners

· ‘Seeing eye’ on supermarket trolleys

· Turnstiles

· Cameras – video and time lapse

· Tachistoscope – used to measure eye dilation to indicate degree of interest

· Galvanometer – used to measure minute changes in perspiration to gauge a subject’s interest

· Voice pitch analysis using audio adapted computer equipment

· Neilsen ‘people metres’ -  used to monitor the viewing/listening habits of television/radio viewers/listeners

· Auditing is a method of measuring the movement of merchandise, by category and brand, through a retail outlet. It requires checking the amount of goods on hand at the start of the sales period and the end of the sales period.

What might be the advantages and disadvantages associated with:

a)  Questionnaires

b)  Interviews

c)  Observation

Methods of observational research

1. Natural versus contrived situations

· The advantage of the contrived approach is that it tends to be easier to organise and control particularly with respect to extraneous factors.  

· Similarly, they are useful if speed of the study is important since the researcher doesn’t have to wait for subjects to appear naturally.  

· They are, however, not as accurate as natural studies due to the artificial nature.

2. Open versus disguised studies

· If the person being studied is unaware (disguised study), they are more likely to behave naturally: people tend to behave differently when they know they are being observed (open study).  

· Disguise may be accomplished using hidden cameras, inconspicuous mechanical devices or participant observers.

3. Structured versus unstructured situations

· For structured observation, the observer knows in advance exactly what factors or behaviours are to be monitored and those to be ignored (possibly via a checklist).  
· In unstructured situations, the researcher monitors all aspects of the phenomenon under observation – this is particularly useful when the likely response or behaviour is unknown in advance. 
4. Human versus machine observation

In order to overcome problems of cost, tiredness, observer bias, or speed of occurrence, it is sometimes sensible to replace the human observer with some form of mechanical system, as in traffic counting. 

	Student activity

How many different means or devices for the purpose of observation can you think of?
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