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Introduction to agricultural statistics 

using SPSS 

 Why is statistics important in agriculture?  

 S.P.S.S.  
 Data collection 

 Data entrance 

 Data description 

 Summary statistics  

 Reliability analysis  

 Validity test 

 Qualitative research  

 Categorical data analysis 
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Why is statistics important in 

agriculture?  

 Data and numerical information have played a very 

important role in the growth and development of 

agriculture, especially in the developed countries. 

 In agrarian countries, like Greece and Egypt, the 

utility of agricultural statistics is even more 

important, though it has not been utilized 

adequately so far.  

 In academic institutions … research activities  

and findings (papers) have to be justified. 
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Why is statistics important in 

agriculture?  

 The agriculture of a place is the result of many 

forces (physical, social, cultural, economic, 

institutional, technological, political and 

psychological) interacting upon each other and, 

therefore, the growth, development and problems 

of agriculture cannot be solved by fractional and 

isolated approaches.  

 In overcoming these problems, a multidisciplinary 

approach is required and a large body of data is to be 

incorporated in any project of research. 
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 In order to understand the nature of 

agricultural statistics more fully, they may 

be classified into the following major 

categories: 
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Categories 

 Land utilization and irrigation 

 Forestry. 

 Agricultural production 

 Agricultural prices 

 Socioeconomics, demographics and structural issues of rural 

life 

 Marketing and agricultural economics 

 Health issues 

 Weather and climate 

 Forecasts 
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The key areas utilizing agriculture 

statistics are 

 health policy 

 food security 

 food safety 

 natural resource use 

 renewable energy production 

 environmental economics and climate change 

 crisis management during diseases and natural disasters 

 long-term viability and competitiveness of agri-business and the agri-

value chain 

 rural development 

 International competitiveness in trade 
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Why S.P.S.S.? 

 SPSS is used extensively in business, government and 

academia.  

 It is a statistical analysis package that allows the in deptth 

analysis of large amounts of data. 

 It is very useful for discovering correlations between different 

variables.  

 It can be used to make statistically valid forecasts for future 

events or results. 
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Benefits of SPSS 

 Statistical analysis can be conducted using 

two main methods.  

 One is simply by using a generalized 

spreadsheet or data management program 

such as MS Excel or through using a 

specialized statistical package such as SPSS. 
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Here are key reasons why SPSS is the 

best option to use 

 Effective data management 

 Wide range of options 

 Better output organization 

 Tables and figures 

 Categorical data / Survey analysis 

 No need for deep knowledge of statistics 

 Publish a paper 
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SPSS led the pack with over 75,000 citations in 

scientific papers, which were culled through a search 

on Google Scholar.  Aristotle University of 
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S.P.S.S. is more suitable for 

in depth data analysis. 
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Questionnaire  

 Sample questionnaire  
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UZB_2016/sample questionaire.pdf


Designing questionnaires 

 Start the questionnaire with a statement about 

the rationale behind the survey;  

 knowing the context of the survey makes it 

easier for the respondents to provide 

meaningful answers 
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Statement of your rationale 
For example: 

 This is a survey of energy consumption within the domestic setting. It will 

gather data on the types of fuel-source used, the number of devices owned 

and the number of occasions each device is used within a specified 

timeframe. This data will be used to extrapolate peak-time energy 

demand. 

 This questionnaire will gather data about public transport in Newark and 

surrounding villages. The data will be used to design new routes and 

services that will better meet the needs of the local community. 

 This survey is looking at communication device interfaces and their 

suitability for use in the new communication technologies currently being 

developed. Your experience, either good or bad, of existing technology 

interfaces will help us to create better products in the future. 
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Demographic data 
 It is quite common to begin with, questions about demographic data, 

statistics concerning human populations or a segments of the human 

population, broken down by age, gender, religion, ethnicity, marital status, 

income, post code, etc.  

 Collect this data if it is required, but don’t collect it for the sake of it. If 

you don’t need it, don’t ask for it.  
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Sample size calculator 

 http://www.raosoft.com/samplesize.html  
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Conduct the survey 

 Once you have decided on your sample group you then need 

to decide on your data collection model.  

 The main models are:  

 Personal Interviews 

 Telephone Surveys 

 Mail Surveys 

 Email surveys 

 Internet/web delivered surveys 

 Each of these methods has advantages and disadvantages 
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Likert Scale 
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Likert type scale 
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Types of variables 
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Reliability and item analysis 

 Reliability refers to the extent to which a scale produces 

consistent results, if the measurements are repeated a 

number of times.   

 The analysis on reliability is called reliability analysis.  

 Reliability analysis is determined by obtaining the proportion 

of systematic variation in a scale, which can be done by 

determining the association between the scores obtained from 

different administrations of the scale.   

 Thus, if the association in reliability analysis is high, the scale 

yields consistent results and is therefore reliable. 
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Cronbach's Alpha (α) using SPSS 

Statistics 

 Cronbach's alpha is the most common 

measure of internal consistency ("reliability").  

 It is most commonly used when you have 

multiple Likert questions in a 

survey/questionnaire that form a scale and 

you wish to determine if the scale is reliable.  

Aristotle University of 

Thessaloniki 

ILHAM-EC -  Training in Italy,                                 

Sassari, 22-24 January 2018 

24 



Example 

 A researcher has devised a nine-question questionnaire to 

measure how safe people feel at work at an industrial 

complex.  

 Each question was a 5-point Likert item from "strongly 

disagree" to "strongly agree".  

 In order to understand whether the questions in this 

questionnaire all reliably measure the same latent variable 

(feeling of safety) (so a Likert scale could be constructed), a 

Cronbach's alpha was run on a sample size of 15 workers. 
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Procedure via SPSS 

 In SPSS Statistics, the nine questions have 

been labelled Qu1 through to Qu9. 

 The eight steps below show you how to check 

for internal consistency using Cronbach's 

alpha in SPSS Statistics.  

 At the end of these eight steps, we show you 

how to interpret the results from your 

Cronbach's alpha. 
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Click Analyze > Scale > Reliability Analysis... 

on the top menu, as shown below: 
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You will be presented with the Reliability 

Analysis dialogue box, as shown below: 
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Transfer the variables Qu1 to Qu9 into the Items: box. You can do 

this by drag-and-dropping the variables into their respective 

boxes or by using the button.  

You will be presented with the following screen: 
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 Leave the Model: set as "Alpha", which represents Cronbach's alpha 

in SPSS Statistics.  

 Click on the               , which will open the Reliability Analysis: 

Statistics dialogue box, as shown below: 
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Select the Item, Scale and Scale if item deleted options in the 

–Descriptives for– area, and the Correlations option in the –

Inter-Item– area, as shown below: 
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•Click the         button. This will return you 

to the Reliability Analysis dialogue box. 

 

 

•Click the        button to generate the 

output. 



SPSS Statistics Output for Cronbach's 

Alpha 

 SPSS Statistics produces many different tables. The first important table is 

the Reliability Statistics table that provides the actual value for 

Cronbach's alpha, as shown below: 
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From our example, we can see that 

Cronbach's alpha is 0.805, which indicates a 

high level of internal consistency for our scale 

with this specific sample 



Item-Total Statistics 

 The Item-Total Statistics table presents the "Cronbach's 

Alpha if Item Deleted" in the final column, as shown below: 
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Validity test 

 Validity refers to how well a test measures 

what it is purported to measure.   

 While reliability is necessary, it alone is not 

sufficient.  For a test to be reliable, it also needs to be 

valid.  For example, if your scale is off by 1 kgr, it reads 

your weight every day with an excess of 1 kgr.  The scale 

is reliable because it consistently reports the same weight 

every day, but it is not valid because it adds 1 kgr to your 

true weight.  It is not a valid measure of your weight. 
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What are some ways to improve validity? 

 Make sure your goals and objectives are clearly defined and 

operationalized.  

 Match your assessment measure to your goals and objectives. 

Additionally, have the test reviewed by a  group of experts to 

obtain feedback from an outside party who is less invested in 

the instrument.  

 Get experts involved; have the experts look over the 

assessment for troublesome wording, or other difficulties. 

 If possible, compare your measure with other measures, or 

data that may be available. 
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Statistical hypotheses  

 A hypothesis test is a statistical test that is used to determine 

whether there is enough evidence in a sample of data to infer 

that a certain condition is true for the entire population.  

 A hypothesis test examines two opposing hypotheses about a 

population: the null hypothesis and the alternative hypothesis.  

 The null hypothesis is the statement being tested. Usually the 

null hypothesis is a statement of "no effect" or "no 

difference".  

 The alternative hypothesis is the statement you want to be 

able to conclude is true. 
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p-value 

 Based on the sample data, the test determines whether to 

reject the null hypothesis. You use a p-value, to make the 

determination. If the p-value is less than or equal to the level 

of significance, which is a cut-off point that you define, then 

you can reject the null hypothesis.  

 A common misconception is that statistical hypothesis tests 

are designed to select the more likely of two hypotheses. 

Instead, a test will remain with the null hypothesis until there 

is enough evidence (data) to support the alternative 

hypothesis.  
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Examples 

 Examples of questions you can answer with a 

hypothesis test include:  

 Do male and female differ in their level of agreement? 

 Do educational level differ in terms of income  

 Is there any statistical relation between age and  

innovative behavior?  
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Use this booklet for help 

http://learningstore.uwex.edu/pdf/G3658-04.pdf 

Collecting data involves: 

 

1) Sources  - where you 

will get the information; 

and 

 

2) Methods - how you will 

collect /gather the 

information  
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Thank you !!! 

http://rural-lab.agro.auth.gr/ilham-ec1.pdf 

tassosm@auth.gr 


