Lecture Notes
Communication Research
Week 12
Data Presentation and Analysis in Quantitative Research

12.1 Topic Introduction

Quantitative data are data expressed in counts, numbers or units associated with the data. The data is quantifiable and more often used to answer questions such as “how many” “how often” and “how much”. These data can be evaluated using mathematical techniques. In this lesson, we are going to discuss how data is analysed and presented in quantitative research.


12.2 Intended Learning Objectives
By the end of this lesson, you will be able to:
1. Discuss data presentation in quantitative research
2. Discuss data analysis in quantitative research
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12.3 Data Analysis in Quantitative Research

Levels of Measurement
In order to have an understanding of how to collect and analyze data, it is important for one to have knowledge of the concept of data measurement or data analytic techniques. An awareness of the most common mistakes should help researchers master the skills of data collection and analysis.  It is important to note that the design of the instruments of data collection is often dictated by the type of data that one wishes to collect, and this should be decided from the design of the study.  This decision should be guided by the research problem, research objectives, research questions and or hypothesis.  

Applying a wrong technique of data analysis will lead to misleading inferences, conclusions and recommendations, while application of appropriate and rigorous analytic procedures will improve the overall quality of publications and improve the accuracy and interpretability of the results. This brings us to the question: What then is data measurement?  This question can be answered correctly if one knows what is meant by the term measure. To measure means to use a number system in describing variables. In social science research, we use numbers to classify, order and quantify things. The relationship between what is being measured and the numbers that represent what is being measured is known as the level of measurement.
 The understanding of various levels of measurement helps statisticians and researchers to design appropriate instruments of data collection as well as apply analysis techniques accordingly. 

Scales of measurement 
Broadly speaking, variables can be categorical or continuous, and can have different levels of measurement.  The various levels of data measurement are discussed below: 

Nominal Measurement
Nominal measurement is often considered the most basic level of measurement and has the property of identification. The numbers used in this type of measurement are basically used for classifying objects, persons or events. When collecting data on a nominal level, we assign numbers strictly to represent a distinct category or group of the phenomena being studied. A few examples will enhance your understanding.

Example 1
Let us assume that a researcher wants to collect bio-data of the respondents. If the researcher chooses to use nominal measurement to collect the bio-data, then he will first have to come up with distinct groups for each of the aspects of the bio-data he or she would like to collect.  
In this case, nominal data may include items such as gender, age and socioeconomic status. Nominal data will then be used to denote discrete variables, entirely separate categories of the items of interest. For example, the gender of the respondents can be classified as either male, female, intersex or unknown. In this case, the researcher can choose to assign a different number to represent each of the four gender categories where ‘1’ denotes male, ‘2’ denotes female, ‘3’ denotes intersex and ‘4’ denotes unknown for those respondents who would not wish to reveal their gender. For the item age, the researcher may classify the age into various groups. For instance, ‘1’ denotes age group 30-35 years, ‘2’ denotes age group 36-40 years and ‘3’ denotes age group 41-45 year, etc. 
How to Analyze Nominal Data 
[bookmark: _heading=h.4du1wux]There are a variety of techniques that can be used to analyze data on a nominal scale. However, the specific technique to be used will depend on the variables of study i.e., independent and dependent variables. For example, in some studies, you may find that the independent variable is measured on nominal scale while the dependent variable is on ordinal, nominal, interval or ratio scale. Some of the techniques include:
a) Grouping Method: The easiest way to analyze nominal data is by grouping the variables into categories, and for each category, the mode, frequencies and percentages can be calculated. Such data can then be presented visually, such as by using a pie chart.
b) Hypothesis Testing: For nominal data, hypothesis testing can be carried out using non-parametric tests such as the chi-squared test. The chi-squared test aims to determine whether there is a significant difference between the expected frequency and the observed frequency of the given values.
c) Logistic Regression: The more sophisticated analysis approaches include binomial and multinomial logistic regression models. 

12.4 Ordinal Scale 
Ideally the term ‘ordinal’ indicates order. Ordinal data is quantitative data which has naturally occurring orders and the difference between them is unknown. The numbers used in an ordinal scale are meant not only to identify or classify events, subjects or persons but also to rank them on some underlying characteristics. 

An example of ordinal data measurement is where an attribute is measured as large, or very large. In this case, ‘very large extent’ is greater than ‘larger extent’ However, it is important to note that when using ordinal scale to measure data, it is possible to place items in an order, weakest to strongest, smallest to biggest, lowest to highest, least to most and so on, but there is still an absence of a standard metric – a measure using calibrated or equal intervals. Thus, one cannot assume that the data points are equidistant, for example in the case of distance.

Before one decides to collect data on an ordinal scale, one must decide on the type of rating scale to adopt. The most commonly used rating scales are, three-point, five-point and seven-point rating scale.  Whereas one can use any scale, some scholars have argued that an odd scale is more preferable to an even number scale.  An example of an odd scale is a five-point rating scale where 1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree. In this case, point 4 is in twice as much agreement as point 2, or that point 1 is in five times more disagreement than point 5. However, one could place them in an order: ‘strongly disagree’, ‘disagree’, ‘neither agree nor disagree’, ‘agree’, ‘strongly agree’, i.e. it is possible to rank the data according to rules of ‘lesser than’ or ‘greater than’, in relation to whatever value is included on the rating scale. 

How to Analyze Ordinal Data
Some of the techniques for analyzing ordinal data include: 
· Grouping Method: Just like nominal data, the simplest way to analyze ordinal data is through grouping and visualization techniques. For example, the data may be displayed in tables in which each row represents a distinct category or group. In addition, they can also be visualized using various charts. The most commonly used chart for representing such types of data is the bar chart.
· Hypothesis Testing; Ordinal data can also be analyzed using advanced statistical analysis tools such as hypothesis testing.  But it should be noted that the standard parametric methods cannot be applied to such types of data.  Some of the nonparametric tests that can be used to test hypotheses for ordinal data include: Mann-Whitney U test, Kruskal-Wallis,  Wilcoxon Matched-Pairs test. 
· Logistic Regression: The more sophisticated approaches that can be used include ordinal models for logistic (or probit) regression and rank transformations. The basic idea behind rank transformation is to transform each ordinal outcome score into the rank of that score and run your regression, two-way ANOVA, or other model on those ranks.
Example 
In a survey to establish the level of satisfaction of consumers of a product Z, respondents were asked a question “how satisfied are you with our product’? The responses to this question can be provided on say a five-point Likert scale where; 1= Totally Satisfied, 2= Satisfied, 3=Neutral, 4=Dissatisfied and 5=Totally Dissatisfied. 

In this example, the researcher can analyze the responses and make comparisons of the level of the attribute being investigated (level of satisfaction) among the participants of the study. It is then possible to understand whether the attribute is greater or lesser from one participant to another. 



A few other examples will enhance your understanding of ordinal measurement. 
· A survey may have a question “how frequently do you get your car repaired” The responses to this question may take the form of a Likert scale where; 1= Not at all, 2=Not Often, 3=Often, 4=Very often
· A technology firm deals in five laptop brands namely: Acer, Lenovo, Dell, Apple and HP.  The marketing manager of the firm wishes to conduct a survey to understand which laptop brand do their clients prefer. The manager   can use an ordinal scale to rate the clients order of preference.

Interval Scale 
An interval scale sometimes known as equal-interval scale is a form of data measurement which introduces a metric- a regular and equal interval between each data point points as well as keeping the characteristics of the first two scales, classification and ranking.  nominal and ordinal scales. The interval scale allows us know how precisely two points, events or objects are far apart. For example, the distance between 6 degrees Celsius and 7 degrees Celsius is the same as the distance between 20 degrees Celsius and 21 degrees Celsius. However, in interval data, there is no true zero.  An example that is commonly cited is in Fahrenheit degrees, the freezing point of water is 32 degrees, not zero, hence we cannot say, for example, that 100 degrees Fahrenheit is twice as hot as 50 degrees Fahrenheit, because the measurement of Fahrenheit did not start at zero. In fact, twice as hot as 50 degrees Fahrenheit is 68 degrees Fahrenheit (({50–32} × 2) + 32).

Techniques for Analyzing Interval Data
Interval data unlike the previous two types of data can be analyzed easily using two important statistical techniques. They are descriptive and inferential statistics.  These techniques are described below. 

Descriptive Statistics
Descriptive statistics describe data collected from a particular population. The main methods used to analyze interval data include; 
· Mean: This is the average of the interval data set. Mean can be calculated by adding the numbers in the interval data set and dividing this total by the number of values in the set.
· Median: Median is used to determine the middle value in the data set. Since all values in the interval data are equal distance apart, the median is easy to calculated
· Mode: This is the value that is the most occurring in the data set
· Standard Deviation: This measures the dispersion of a data set relative to its mean.
· Variance: This measures the spread from the mean.
· Range: This is the difference between the highest and the lowest value in the data set.

Inferential Statistics 
In this type of statistics, you take data from a sample and generalize it to a larger population. In simple words, you make inferences on a large population-based on your data from a sample population.

Correlation Tests 
Correlation tests are used to determine the extent to which two variables are associated. Although Pearson’s r is the most statistical test, Spearman’s r is appropriate for interval scale when data doesn’t follow a normal distribution. 

Regression Tests
Regression tests demonstrate whether changes in a predictor variable causes changes in the outcome variable. The researcher can choose the most appropriate regression test based on the number and type of variables you have as either outcome or predictors. The commonly used statistical tests include; multiple linear regression, simple linear regression, nominal regression and ordinal regression. 

Ratio Scale is the most sophisticated form of measurement. It incorporates the main features of the first three scales- classification, ranking and equal-interval metric. However, ratio scale introduces a fourth, powerful characteristic; a true zero. This allows the researcher to manipulate data easily– ‘twice as many as’, ‘half as many as’, ‘three times the amount of; and so on. With interval data, all of the arithmetical processes of addition, subtraction, multiplication and division are possible. Data on student test scores, distance between two cities, amount of money in a bank account, time spent on homework, years of working 
experiences are all ratio measures.  


Techniques for analyzing ratio data
The techniques that are commonly used to analyze ratio data are almost similar to those used to analyze interval data as explained above. 

Data Presentation in Quantitative Research
Quantitative analysis refers to the type of analysis that includes quantitative data, which is, data expressed numerically. Researchers use data presentation tools to visualise their findings in both the descriptive statistics  and the statistical analysis of their studies. Descriptive statistics are usually presented in summarising tables. These tables include a general overview of most of the variables under investigation.

For the presentation of the inferential statistics analysis, different graphs are usually used. When plotting correlations graphically, scatterplots are typically employed. Bar graphs are suitable for visually representing the results when investigating differences between groups. It is essential to keep in mind the levels of measurement  when plotting variables; this is important because the type of data influences how the data should be displayed. It is essential to remember that graphs always accompany the numerical interpretation of the analysis, and graphs are never included as the sole method to present findings.

Tables are visual presentations of data in columns and rows in which numbers are presented. Some of the most common tables are correlation, demographic or regression. Tables provide data in a summarised and concise manner, which makes the is easier for the data to be understood. Usually, tables include data such as mean and standard deviation. According to the American Psychological Association, there are specific components that a table should include. 
1. Each table should have a number. Thus, the first table in a report should be labelled "Table 1", while the seventh should be labelled "Table 7". 
2. Every table should present a title briefly describing what the table includes and represents. For example, the table may be titled "Demographic characteristics of the sample". 
3. The table must have every column and row labelled with the appropriate heading. These headings should resemble the name of the variables that the study investigated.
4. A table should include a note at the bottom with a short explanation of the contents that cannot be understood by looking at the table alone. This text can be used to explain abbreviations or asterisks. 
· Graphs and tables provide summaries of descriptive statistics and when the inferential analyses are conducted.
· Graphical presentation of quantitative data includes bar charts, histograms, tables and scatterplots. 
· The type of visual presentation of quantitative data used depends on the type of data collected. 


12.5 Summary
1. There are four scale of data measurements namely; nominal, ordinal, interval and ratio
2. Nominal measurement is a primitive level of measurement and has the property of identification.
3. Ordinal data is quantitative data which have naturally occurring orders and the difference between is unknown.
4. Graphical presentation of quantitative data includes bar charts, histograms, tables and scatterplots. 
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