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I. INTRODUCTION

Report is going to be conducted on data analysis. In completion of the report, author aiming to understand statistical hypotheses and analysis variance by using various measurements methods and techniques. Report focuses on two parts, research and practical. Conduct research on data analysis to understand and examine difference hypothesis. Understanding will help the author to examines the difference between ten mature and ten young students perceived university life experience satisfaction [1]. 
II. research

A. Frequency Distribution
· Variables 

It is gathered data that involved with characteristics of people. Variable is method of identifying different between the characteristics.  This involves people, size of measurement such height and weight or small, medium and large to be compared in order to see the differences [2]
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· Scales of measurement
It is a way of measuring things differently. Various types of variables can be measured differently through set of rules to discover such effect. “Not all variables can be assigned numbers according to the rules” [5]. For example, one value could be measured with its weight, height, and speed in term of ratio. Variable measurement often referred to as qualitative or categorical variables [5][2]
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Figure 1, Temperature measurement [6]
· Frequency distribution 

Is set of gathered data in general to organise and summaries to be displayed in mannered order such from highest to lowest scores. Frequency   distributions used to organize and display score, tally and frequency data into raw and column. The raw and column is reflecting more emotional intelligence scores [2]. It is basically put complex data into simplest way [7]
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· Graphic data

The graphic data in frequency distribution is to display data into a graph.  According to the report, “Frequency polygon is the most common graphs used to display statistics “[2]. In addition, cumulative frequency also used often to display data [2]. 
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Figure 2, Frequency & Cumulative graphs [2]
· The normal curve

Normal curve is a symmetrical shape of frequency polygon that discovered by Belgian mathematician Adolph Quetele and English scientist Sir Francis Galton. Both impressed the differences greatly. Statistics data measurements are fitted into polygon graph in normal curve [5][2].

· Skewness 

Skewed curve is not symmetrical and it has negative and positive skewed distribution graphs. Figure shows difference between negative and positive curves [2]
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Figure 3, Negative & Positive curves[5]
B. Descriptive Statistics
· Measures of central tendency 

Is used to provide description of typical scores of dataset.  It identifies the average between the highest to lowest. It is way of finding mean/average, median and mode of specific data [11].

· Selecting a measure of central tendency

It is symmetrical unimodal distribution which identify mean, median and mode of a dataset. According to report, “there are three kinds of lies, lies, damned lies, and statistics” [5]. Purpose is to reflect the score to enhance communication to make it understandable [5]. Report said that, skewed dataset is better to be reported to the median than the mean [12]
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· Measure of variability 

It is used to represent the level of mean, median and mode for entire set of scores. Figure 4 shows, an example of two set of data called class 1 and class 2. Use of central measure alone could provide us invalid data, so use range from highest score to minus lowest score to avoid misleading measurement of overall [5][12]
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Figure 4, Measure of variability example
· Percentiles

It is most frequent types that used for measurement to standardized report results.  For example, 50 percentiles for an individual score is higher than 50% [13]. Figure 5 shows, “summary of Bediatric patient information and workload prediction” [14] was conducted in March 5th 2102. Race distribution of 143 patients in total between boys and girls [14].  According to the report result findings, red is African American (AA), blue is Caucasian (CA) and green is mix of AA and CA. 
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Figure 5, Race percentile of boys & girls [14]
· Standard scores

Psychological tests scores are converted into standard scores. For example, if network 1 ping time is 10 then how close to the means of standard deviation. This is how Z score in relation to the mean and standard deviation [image: image7.png]


  [15]. Standard score is interpreted into meaningfully to make it understandable. 

C. Inferential Statistics

· The sampling experiment

It is method of gathering and investigating dataset such populations. Sampling can be collected differently, random samples or population samples which tested through statistical procedures [5]. 

· Sample values and Population values 

Sample value is part of data taken from entire group to tests measurement to make it sense. For example, sample from children or adults to plot into graphs is one of statistic sample value [5].

· The Null Hypothesis

It is a method of demonstrating through gathering information to prove something that it’s true. The idea is to find difference between set of two groups. Whereas, it is difficult to prove that it is true or false. Use of Null hypothesis is to show a group or object is bigger than another. For example, older students are more interested in attending class than younger students.
· Type 1 and type 2 errors

Is decision of rejecting or accepting null hypothesis by investigating and making decision to the errors. According to report, “rejection of a true null hypothesis is a type 1 error and failure to reject a false null hypothesis is type 2 error” [5].

· Statistical Significance and type 1 errors

Is method of identifying difference between two groups to find statistical significant. For example, male and female has significant differences in attending the classes, but do not wanted to make type 1 error. You could use various level to test such 0.05, 0.10 or 0.025.

D. T Test
T test is used to examine two or more samples such as measure data transport over two or more networks to see the differences. The purpose of t test is to examine null and alternative hypothesis to see if the significant will reject or accept. According to the report, there are two types of t-test” independent and dependent [16]. 

· The t test for independent samples 
Independent sample is a single obtained value and it is equations unequal sample sizes.  It is consisting of mathematical procedures. Value is t-test is called t obtained. If the value is larger, it’s more likely to reflect statistical significant.

· The t test for dependent (matched) samples
The paired samples are used when the participant information identified for each level or condition that independent variable. For example, testing data before and after that provides by the client is require paired sample method to enable the tester to provide differences between the samples. 

· Requirements for using the t test independent samples

It need to have two independent samples from one group to those second group to test. Measurement from two groups are not paired and if its paired then it “will use non-independent (matched) group” [5].

· The critical value of[image: image9.png]
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It is sample that reflect value of t-critical of two-tailed or non-directional test. Degree of freedom of t-test in independent samples which subtract 2 from total number of the subject. T critical is determined by degree of freedom [5].   

· Directional vs Non-Directional Tests

It is method of deciding whether to use one-tailed or two-tailed distribution before collection of data. In one-tailed test, t-obtained formulas will be same, but t-critical value will be different. In two-tailed test, value of a is split and half goes into each tail of distribution according to statistics for the terrified book [5].

E. Correlation

The correlation is process of stablishing relationship between two or more quantities. This could be a measurement of comparing between height and weight or positive and negative correlation [17]
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Figure 6, Classroom attendance & scatter diagram[15]
F. Linear Regression

It is statistical analysis used by researcher to study relationship between predicted and actual value to its best fit. Researcher assess the statistical significance which is the degree of confidence to true of relationship [15]. Linear Regression is Figure 2 model is provided to show the variable Y and X in scatter diagram. Y is observed value and X is fitted value [19].  
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Figure 7, Linear Regression [15]
G. Analysis of Variance

It is statistical analysis that used to determine if the means of between two or more groups differ according to the statistics terrified book [5]. Anova testing is general instead of specific differences of means. It compares means between groups that interested in to identify the statistical differences [18].  Following techniques are used to conduct Anova testing which are, computational steps, strength of association, post hoc analyses and scheffe method of post hoc analysis.   
H. Nonparametric Test-2 

It is parametric procedures used to measure statistic to find the differ between groups. This is by using One-way test of chi-square, Yate’s correlation for continuity and Mann-Whitney U test. In one-way Chi –square when [image: image15.png]


 is true, then the observed and expected frequency will be small and if [image: image17.png]


 is false, then observed and expected will be large. Chi-squared distribution with N degrees of freedom [20](6). “Bad data detection test, is commonly accomplished by the so called chi-squares” [20][5][21]
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Figure 8, Chi-squared Probability[20]
III. practical
Figure 9 shows raw data of twenty student that going to be tested to find differences between mature and young students on perceived university satisfaction. 
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Figure 9, Raw data
Hypothesis:

Null hypothesis: Do younger students have better satisfaction than mature students? 

Alternate hypothesis: Do mature students have better satisfaction than younger students? 
Figure 10 shows that the author organized the raw data from lowest to highest and identify the mode, mean, range and standard deviation.
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Figure 10, organized data
· Mode = repeated number on same group
· Mean = mid-point of each group value  
· Range = higher number minus lower number
· SD = different between values & means
A. T-test 
The author conducted t-test to examine the differences between mature and younger students on perceived university life satisfaction.  Different sampling tested to identify such p values, t critical etc. Figure 11 shows the results. 
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Pooled Variance 74.18888889 Pooled Variance 74.18888889
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 18 df 18
tStat 4257546666 tStat 4257546666
P(T<=t) one-tail 0.000236832 P(T<=t) one-tail 0.000236832
t Critical one-tail 1330390944, t Critical one-tail 2213703252
P(T<=t) two-tail 0.000473663 P(T<=t) two-tail 0.000473663
t Critical two-tail 1734063607 t Critical two-tail 255237963





Figure 11, T-test results
· Average or means for mature is 44.5 and for young is 28.1
· [image: image22.png]Ny, Ny



 = number of items for sample 1 & 2

· Standard Deviation 1 (SD) is 75.388 and Standard Deviation 2 (SD) is 72.988 according to result findings 
Result of two-sample assuming equal variance t test of p = 0.10, 0.01 and 0.02. 
· T obtained [image: image24.png]


 = 4.257
· Null hypothesis in this study? younger students are less satified than older students. 
· Alternate hypothesis? older students are more satisfied than younger students according to the result findings.
· What probability level tested? 0.10, 0.01 and 0.02.
· What is the t critical? [image: image26.png]CcTit



 = 1.734, 2.878 & 2.552.
B. Anova test

This test conducted to examine university satisfaction between mature and young students. Descriptive statistics samples for groups shows in summary parts. This includes count, sum, average and variance. In anova parts shows the values of, SS = sum square, DF = degree of freedom, MS = mean square, F, [image: image28.png]F. i



 = equivalent of [image: image30.png]
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 in t test.
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Figure 12, Anova test
What is computed answer? F = 18.1267 
Null hypothesis? Difference is that older students have more satisfaction than younger students.
Alternate hypothesis? Slightly different in depression levels between the two groups.
What is probability levels? P = 0.10, 0.01 and 0.02
What is [image: image34.png]F. i



? [image: image36.png]F. i



 = 6.514   
· Outlier
Figure 12 shows the outlier of the sample is 25 which is in nature student according to the scatter diagram. 
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Figure 13, showing outlier
Figure 14 is outlier of data change after deleting and its line of fit changes. In figure 13, sample of 25 shows in mature student which not showing in figure 14 scatter diagram.
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Figure 14, No outlier
IV. conclusion

Overall, mature students have better life satisfaction of university experience than younger students according to the test results. 
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