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Introduction
To help make good decisions about its future directions, NARI needs data that describe various characteristics of smallholder family farms.  These data are critical for assessing client needs, for assessing the priority of alternative research projects, and for measuring the extent to which research-based suggestions have been adopted.  

The techniques most commonly used in Papua New Guinea to obtain smallholder data are RRAs (Rapid Rural Appraisal) and PRAPs (Participatory Rural Appraisal and Planning).  These techniques can be cost effective alternatives to carrying out a more structured survey.  In some situations however, a survey will be more appropriate.  This applies where the issues of concern are quite specific and the information required is fairly straightforward.  For example, it may be important to accurately assess the damage being caused by the taro beetle and also to find out whether the damage is more in some villages or localities than in others.  In this case, it could be appropriate to visit villages with a prepared questionnaire to collect data from individual farmers and do insect counts and assessments of damage.

In general, there are three stages in any survey:
· Planning the survey - defining the aims and objectives, deciding whether a face to face survey is appropriate and possible, designing and testing the questionnaire, and deciding how the sample of people to be interviewed will be selected. 
· Field interviewing - preparing interview materials, training interviewers, conducting the interviews and checking for completeness.
· Analysis and report writing - data entry and analysis, preparing and publishing a report and publicising the results.
As a general rule, each stage should each take around one third of the time allocated to the project.  Many surveys could take around six months to plan and complete.  It would not be unreasonable to allocate two months to survey planning at the beginning.

These notes provide guidelines on what is involved in each stage when carrying out a smallholder survey.  The suggested process reflects a scientific approach, the basis for any structured research investigation.
Stage 1 - Planning the survey
Defining aims and objectives
Most surveys begin as no more than a “good” idea put forward by an individual or a group.  To begin with, there will be a feeling that there is a need to know more about something.  And there will probably be only a vague definition of what the problem is about.  The trick is to take this original idea and turn it into something more specific.  Defining the possible aims and objectives is the first task.  There are two aspects:
· Who are the smallholders involved (the survey population) and what do you currently know about them?  The target population must be an identifiable group (or groups).  For many surveys, the resource planning specialists at NARI HQ should be consulted to help define the geographic boundaries of the population and to supply whatever data are available on their characteristics.
· What do you want to know about this population ie what is the problem?  This is a very important part of the process and a lot of thought should go into defining the problem.  For most surveys, the specification of the problem should be a group process.  A multidisciplinary team utilising a whiteboard is an ideal way to arrive at a consensus of what the problem is.  It is vital that everybody involved in the survey has input.  

The problem statement should be phrased in specific terms and may simply be a list of questions of concern.  For example: 

What is the extent of intercropping in smallholder coffee enterprises in the Highlands?  Are there differences between different provinces?  What are the main species used?  Have there been any changes in the last five years?  Etc.

It is also appropriate to question whether a survey is absolutely essential, bearing in mind the cost and time involved.  There may be other data sources that can be used.  For example, there may be some existing documents, including previous surveys, that can be examined.  And what is the significance of the problem?  Is it worth spending time and money to provide the answers?

A decision also needs to be made whether to conduct a census of the population (interviewing everybody) or to conduct a sample survey (only a part of the total population is approached for information).  A census will provide information that is accurate and truly representative of the population.  In most cases however, a census is far too expensive and time consuming.  A well-designed sample survey will generally be the most appropriate form of data collection.

A preliminary NARI project proposal should be prepared at this stage to guide the study and to obtain approval.  It should contain the following: Introduction (including the problem statement and survey objectives), Methods (including data required, likely sample design and proposed methods of collection and analysis), Timetable of Activities and Costs.  These aspects will be covered in more detail if a full Project Proposal is requested.

Data collection methods
There are three main methods of collecting data:

· Personal interviews – face to face; 

· Personal interviews – telephone; and

· Postal surveys.
Most smallholders have limited telephone and postal communications.  For this reason, a face to face personal interview is generally the most appropriate data collection method in Papua New Guinea.  Postal and telephone surveys could be considered for some other target groups, for example, when undertaking surveys of staff within government or in private organisations.

Questionnaire design
This is an integral part of a survey and requires a lot of effort.  A well-designed questionnaire can improve the response rate of a survey, the quality of the data collected and the reliability of the conclusions drawn. 

Identify specific information that is required

The first step in questionnaire design is to identify the specific pieces of information (variables) that are to be collected.  This should come directly from the problem statement referred to above.  For example, in a survey of village gardens, it may be appropriate to measure the following:

· Age and gender of the farmer

· Distance from nearest market

· Area of vegetable and other food crops

· Time spent by the farmer on various enterprises etc.

A question should be designed around each piece of information required.  It is often useful to hand write individual questions on library cards.  These can then be arranged so the questions flow in a sequence that is logical to the respondents.   

Some guidelines on designing a questionnaire are:

· Definition.  Know exactly what you need to know.

· Length.  Long questionnaires should be avoided.  Firstly, because people’s attention spans do not last more than one half to three-quarters of an hour.  Secondly, because it probably means data are being collected that will never be properly analysed.

· Logical sequence.  Try it out many times.  Place the more personal questions (eg age, gender, marital status) near the end of the questionnaire.

· Language.  Use language that is simple and understood by all respondents.  Most farmer-based surveys should be written in Tok Pisin, or alternatively, arrangements should be made to translate if necessary.

· Consider the respondent’s situation.  Will the respondent understand the question, will he/she know the answer, and will they tell you?

· Recall period.  If asking about past events, will the respondent remember them?

· Information available.  It is pointless asking for information the respondent is unlikely to know or is unlikely to provide.

· Drafting the questions.  Don’t let a committee write the questions.  It is more efficient to have one person write the questions and then get others to comment.

· Unit of analysis.  Is data to be collected from individual farmers or is it more appropriate to collect data at a village level.  This should be reflected in the questions asked.

In general, questions can be of two types:

· Closed form.  These call for short, check responses.  They provide for marking a yes or no, or checking an item from a list of suggested responses.  For example:

Why did you choose to do your graduate work at UPNG?  Please indicate three reasons in order of importance, using 1 for the most important, 2 for the 2nd most important, and 3 for the 3rd most important.

	
	Rank (1 to 3)

	Convenience of transport
	……………...

	Advice of a friend
	……………...

	Reputation of UPNG
	……………...

	Expense factor
	……………...

	Scholarship aid
	……………...

	Other (Specify)…………………………….
	……………...


Even when using this form of question, unanticipated responses should be allowed for (as in the Other category above).  When asking a respondent to choose from a number of items, it is often useful to have the responses written on a card that he/she is shown (This approach assumes the respondent is literate).  A closed question is easy to fill out, takes little time, keeps the respondent on the subject, and is easy to tabulate and analyse.

· Open form.  This calls for a free response in the respondent’s own words with no clues being given.  For example:

Why did you choose to do your graduate work at UPNG?

This form provides for a greater depth of response.  However, it requires more effort on the part of the respondent and can be difficult to interpret, tabulate and summarise in the survey report.

When designing the questionnaire, you have to decide which type is most likely to supply the type of information you want.  A good questionnaire will generally contain a mix of both types of questions.  

Wording questions carefully is very important

Some guidelines to keep in mind when composing survey questions are:

	Take care
	Example

	Define terms that could easily be misinterpreted
	What was you income last year? 

The meaning of the word income is not clear.  Does it refer to gross income, net income or possibly taxable income?

	Be careful of adverbs and adjectives that have no agreed-upon meaning.  This fault is frequently found in rating scales.  
	Frequently, occasionally and rarely have different meanings for different people.  One person’s occasionally may be another’s rarely.

	Be careful of inadequate alternatives
	Married?  Yes … No …

How would a person answer who is widowed, separated or divorced?

	Avoid double-barrelled questions
	Do you believe children should work hard and go to university? Two questions are required.

	Avoid unwarranted assumptions.
	Are you satisfied with the salary rise you received last year? A no answer could mean that I didn’t get a rise, or that there was a rise but I’m not satisfied.

	Phrase questions so they are appropriate for all respondents.


	What is your monthly salary?

Some people may be paid weekly or fortnightly.

	Design questions that will give a complete response.
	Do you read the Post Courier?  Yes … No …

A yes or no answer would not reveal much about people’s readingreading  preferences. Which sections of the paperpaper  do they read?


NARI staff carrying out surveys are advised to refer to survey specialists on the subject of questionnaire design.  It is also desirable to consult a statistician or biometrician to ensure the data collected are amenable to statistical analysis.

Sample design
It is necessary to decide how many people will be asked to participate in the survey, where they are located and who they are.  There are three aspects:

· Drawing up a population list.  This is a list of all members of the target population who could provide data.  For most surveys, it is essential to have a complete list from which to select a sample or else the sample may not accurately represent the population.  NARI resource planning specialists should be able to assist.

· Determining the sample size.  This will depend on the resources available to conduct the survey, the level of accuracy required and whether members of the target population differ widely on the characteristics being measured.  In practice, it is advisable to interview as many people as resources (time, staff resources and money) will allow.

· Drawing up the list of who will be interviewed.  There is a number of sampling methods that can be used. These include simple random sampling (each member of the population has an equal chance of selection), systematic sampling (eg every 20th member may be chosen from the population) and stratified sampling (the population is divided into strata and respondents drawn randomly from each one).  It is advisable to also draw a reserve list of people to be interviewed.  It is highly likely that some people in the primary list will not be interviewed for various reasons (could not be contacted, refused to take part, not eligible etc).  People selected from a reserve list can then replace these.  Remember also that if women make up 50% of your population then they should make up 50% of your respondents.

The objective in having a good sample design is to minimise sampling errors ie to minimise the difference between estimates obtained from a sample and that obtained if the whole population were surveyed.  Again, a statistician or biometrician should be consulted on the best way to select a sample.

Survey testing
This is an important part of preparing a survey as it means problems can be identified and corrected before the full survey is conducted.  It is essential to allocate adequate time and resources to the testing phase no matter how small the survey is.  The draft questionnaire should initially be shown to a group of informed people who can provide feedback.  It should then be pilot tested with a small sample in the same way the final survey will be conducted.  Testing is used to:

· Estimate likely response rates;

· Identify weaknesses in questionnaire design;

· Assess field work procedures;

· Estimate costs more precisely.

This is also a time to review everything that has been done on the survey to this point.  Most surveys do not proceed smoothly as originally planned.  For this reason, the senior NARI staff member responsible for the survey should participate in this exercise along with other staff members.  This will give him/her a better “feel” for the study.  The pre-test of the questionnaire will almost certainly reveal improvements that should be made.  Change any confusing wording.  It is also a good time to ask whether the problem being addressed is the correct one, whether the data being collected are actually required and even if an interview survey is the most appropriate way to collect the information.

Stage 2 - Field interviewing
This involves considerable preparation and organisation.  Procedures need to be well planned.  Again, sufficient resources need to be allocated to this phase.  A number of aspects require attention:

Assembling interviewer kits
Each interviewer will need a kit to organise fieldwork.  This should include a map of the interviewing area, a list of persons to be interviewed, a supply of questionnaires and pens, and a letter of introduction (if required).

Briefing and training interviewers
This is vitally important, particularly when a number of interviewers are working on the survey.  Interviewers should be instructed to:

· Follow the instructions on the questionnaire carefully.

· Study the questionnaire until they are familiar with it.

· Be completely informal, neutral and conscientious.

· Ask questions exactly as they are written.

· Always ask all questions.

· Ask questions in the order they appear on the questionnaire.

· Record comments accurately.

· Interview the intended person.

· Record all the answers and not allow the person being interviewed to see the questionnaire (this can distract the person being interviewed).

· Check each questionnaire to ensure it is completed.

The attitude of the interviewer when talking to people is very important.  The interviewer should be:

· Neutral and impartial.  The interviewer should soak up information like a sponge regardless of whether he/she thinks it is good, bad, boring or exciting.  He/she should not by word, action or gesture indicate surprise or disapproval in any way.

· Casual, conversational and friendly.  The interviewer should not be too earnest.  He/she is not a spy on a secret mission.  The interviewer should put the person being interviewed at ease.  For example, the person being interviewed should not feel ashamed if he/she is lacking in information.  Remember that there are no correct answers.

Demonstration and practice interviews should be considered.  The people who will be carrying out the interviews can be asked to observe an interview that is carried out as intended.  Secondly, they should be asked to practice their interviews on an outsider such as a colleague.

Coordinating field work
The main aspects to plan are:

· Arranging transport and accommodation for the interviewers.  Further, in some surveys, interviewers should be asked to report on progress regularly. 

· Security aspects, particularly the personal safety of the interviewers, should be planned and monitored.

· Interviewing period.  The bulk of interviewing for a single survey should be done over a relatively short period of time.

· Timing of interviews.  If possible, these should be carried out at times that are most likely to suit the people being interviewed.

· Checking in.  Questionnaires should be carefully checked to ensure they are properly completed and that the right people were interviewed.

Stage 3 - Analysis and report writing 
Data entry
Once questionnaires have been checked for completeness and consistency, the next step is data entry.  It is strongly recommended that data be analysed using a software package specifically designed to handle survey data.  Tabulating responses by hand is more time consuming and does not allow the range of statistical procedures that is possible if the data are processed electronically.

Survey data can be entered directly from the questionnaires into a data analysis package (Statistix, Statistical Package for the Social Sciences).  The data are entered into a spreadsheet format.  The columns represent the specific pieces of information that have been collected (variables) and the rows are individual cases.  Each survey respondent (ie each questionnaire) is a case.  Alternatively, data can be entered into a spreadsheet or database and imported into the survey analysis package.

A code list needs to be prepared.  This gives instructions on how data are to be entered.  For example, the first few questions on a survey concerned with yams could be coded as follows:
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Column Name

 

Instructions

 

Respondent No.

 

RESPOND

 

1 

-

 

 

Question 1.

 

Who was 

interviewed?

 

 

INTERV

 

Farmer = 1  

 

Family members = 2

 

Group = 3   

 

Other = 4

 

Question 2.

 

Household 

composition 

(numbers)

 

 

MEN

 

WOMEN

 

 

0 

-

 

 

0 

-

 

 

Question 3.

 

What two things 

most hel

p to make 

a good yam crop?

 

GOODYAM1

 

GOODYAM2

 

(allows for 2 

factors)

 

Soil type = 1

 

Altitude = 2

 

Rainfall = 3

 

Weed control = 4 

 

Pest control = 5

 

Slope of land = 6

 

Other = 7

 

 


Consider a questionnaire that was numbered No 5 (it was the fifth interview conducted), the interview was conducted with the farmer, there were two men and three women in the household, and the farmer considered that soil type and rainfall were the two things that made a good yam crop.  The data for from these questions would be entered as:
	RESPOND
	INTERV
	MEN
	WOMEN
	GOODYAM1
	GOODYAM2

	5
	1
	2
	3
	1
	3


These are very simplified coding instructions.  In practice, a code list may need to be in excess of over 100 columns to accommodate all the data that may be collected on one questionnaire.  It may take 10 to 15 minutes to code out all data from a single questionnaire.
Data analysis
Following this, the relationships between variables can be investigated by constructing cross-tabulation tables and undertaking the appropriate statistical tests.  Note that the relationships that should be investigated will often be indicated in the problem statement (See previous section). An example cross tabulation is shown:
Table 0‑1 Cross tabulation of attitude to the need for tertiary education by sex of respondents
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Male

 

Female

 

Total

 

Attitude:

 

No.

 

%

 

No.

 

%

 

No.

 

%

 

In favour

 

32

 

40

 

43

 

61

 

75

 

50

 

Neutral

 

28

 

35

 

17

 

24

 

45

 

30

 

Against

 

20

 

25

 

10

 

15

 

30

 

10

 

Total

 

80

 

100%

 

70

 

100%

 

120

 

100%

 

 


A simple rule to follow in the case of bivariate tables such as this is to run percentages in the direction of the independent variable (In this case, the analysis is being carried out to see if a person’s gender has an effect on attitudes). 

It is easy to make mistakes with data analysis and interpretation. Always consult a statistician or biometrician.  Surveys take lots of time and effort.  You deserve to get the best out of your survey and checking with an expert may save wasted time and effort.

For example, it is important to know the distinction between the different levels of measurement of data and the statistical tests that can be used.  Briefly, data can be measured in four different ways.  The four different scales of measurement are:

· Nominal.  A nominal scale indicates “telling apart” or describing differences between things by assigning them to categories.  Example types are nationality, gender and religious affiliation.
· Ordinal.  An ordinal scale permits ordering into more than or less than categories.  Ordinal values have no absolute values and the differences between adjacent ranks may not be equal.  An example is an attitude scale such as: Strongly agree = 1, Agree = 2, Neutral =3, Disagree =4, Strongly disagree = 5.
· Interval.  This indicates how much of or how little of a given characteristic is present.  However, there is no true zero.  For example, in a temperature scale, the difference between 90 degrees Celsius and 95 degrees is the same as the difference between 80 degrees and 85 degrees.  However, zero degrees Celsius does not represent the complete absence of temperature.
· Ratio.  There is a true zero and the numerals have the qualities of real numbers and can be added, subtracted, multiplied etc.  For example, 50 grams is one half of 100 grams.  Variables measured in kilometres and kilograms are at a ratio measurement level.
The type of data being analysed determines the types of statistical tests that can be applied.  In applying statistical tests, two types of data are recognised:
· Parametric data.  These data are measured data, and parametric tests assume that the data are normally distributed.  Parametric tests are applied to both interval and ratio data.  Examples include t tests and analysis of variance (ANOVA).
· Nonparametric data.  These data are either counted or ranked, ie, nominal or ordinal data.  Nonparametric tests are sometimes known as distribution free tests and do not rest on the more stringent assumption of normally distributed populations.  An example is a chi square test.
Proceeding from the nominal scale (the least precise type of data) to ratio scale (the most precise data), increasingly powerful statistical tests can be used.  The statistical test that allows the most powerful use for the type of data being dealt with should be used.

Once the data are entered, the analysis can be carried out.  The survey package will have a number of statistical procedures that can be selected to carry out the analysis.  Usually the first procedure will be to inspect the frequencies of all individual pieces of data so the database can be further checked for consistency (A frequency shows the number of times each value is reported).  This is done to detect any errors in coding data.  

The frequencies of the individual pieces of data will usually also be an important part of the survey report.  For example, the numbers of different people interviewed in the yam survey referred to above may be represented as follows (assuming there were 60 interviews carried out):-
Table 0‑2 Distribution of People interviewed.
	Person Interviewed
	No.
	Percentage

	Farmer
	24
	40

	Family Members
	27
	45

	Group
	7
	12

	Other
	2
	3

	Total
	60
	100%


Report writing
The presentation of data in report form is the culmination of many weeks or months of work.  Thoughtful use of text, tables and diagrams can provide a document that is easily understood.

The need for a detailed project proposal was noted in section one above.  Depending on how the project proceeded, this can usually form the basis of the introductory sections of the final report (Introduction and Methods sections) with only minor modifications.

A well-presented report should convey the impression that a logical and scientific approach was used throughout the study.  It should generally contain four major sections:
· Introduction (Background, problem statement, objectives, scope and limitations);
· Methods (Data collection and analysis);
· Results (Presentation of data in tables and graphs, together with statistical significance and discussion); and
· Summary (Major findings, implications and recommendations).
· Note that a discussion of the implications and recommendations should follow from the major findings of the study.  In other words, what did the survey come up with that was of use.  This establishes the practical significance of the survey and helps justify the resources that went into the project.
· Remember to always acknowledge all people who contributed to the project, including the groups who gave their time to participate in interviews.  NARI staff who had a major contribution would normally share co-authorship, with the staff member who had the largest role being the senior author.  Other people and groups that contributed should be listed on an Acknowledgments page.
· Depending on circumstances, a written report by itself may be inadequate.  An oral presentation eg a seminar presented to NARI management, colleaguescolleagues  and other organisations may be appropriate.  Take the opportunity during the survey to take photos (often a digital camera will be best) so that particular features of interest are recorded in various ways.  The possibility of extending the results to a wider audience through a journaljournal  article or conference paperpaper  should be investigated.
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