MGMT301 Individual Term Project, summer 2011
R.L. Andrews
The purpose of this project is to obtain practical experience in 

1.
planning the collection of data to provide information to answer specific questions and

2. 
using graphical and other tools to analyze the data for the purpose of identifying the existence or nonexistence of relationships between either qualitative or quantitative variables.  

Understanding the relationships between variables is an important step in managing or improving a process.  Changing the outcomes from the process requires understanding how an outcome variable of interest is related to other variables, including the time the observation was recorded, and knowledge of the amount of variability in the outcome variable when the other variables remain constant.  This project will involve an activity in your daily life.  The purpose is to obtain a better knowledge of the outcome variable and other variables, including any possible relationships.  Once such an understanding is obtained, then it is possible to set about improving or managing the process being studied.

Select an activity that you do at least once every day of the week, a seven day calendar week.  Be creative in your selection but make sure it will provide the specified data.  Data will be collected for 3½  weeks (25 observations).
1.
Describe the activity chosen and tell how you will measure the length of time, T, it takes to complete the activity.  Provide operational definitions for starting time and finishing time of the activity and tell what units of time will be used for the measurement.  Operational Definition is a statement clearly and precisely defining exactly what is to be observed and how it is to be measured for a naïve reader.
The amount of time required to complete the activity is measured by (finishing time - starting time).  Select a variable and time measurement unit that will provide a minimum theoretical range of twenty units for the data.  If there is any doubt about the range being 20 then choose a smaller unit such as seconds rather than minutes.  An 

2.
Give your best guess for the average amount of time required to complete the activity and record your guessed value (a single value and not a range) before gathering any data.  

3.
Construct a flow diagram for the activity or make a list of the component parts for this activity.  Include at least one decision.  
4.
Create a cause and effect (fishbone) diagram for the amount of time required to complete the activity or make an outline list with at least 20 potential causes and using the six major headings (Measurement, Methods, Materials, Environment, People & Machines).
5.
Describe a categorical variable, C, and provide operational definitions for the nominal categories.

From the possible causes in part 4 select an item whose measurement can be recorded as a categorical or qualitative variable with two categories.  If the variable naturally has more than two categories, combine categories to have just two categories with a requirement of having at least 5 observations (20% out of 25) for each of the two categories.  Write down your anticipated relationship between this categorical variable C and the time T.  (I think Yes will take longer than No.)
6.
Describe a quantitative variable, Q, and provide operational definitions for its measurement.  It must be separate from both T and C with an anticipated range of 8 or more possible values.  Write down your anticipated relationship between this quantitative variable Q and the time T and give your best guess for the average for this variable prior to data collection.  (i.e. I think there will be an inverse relationship with T being larger if Q is smaller and the average value for Q will be 20.)  Q may not a time that is portion of T or vice-versa nor can it essentially measure the same concept as the categorical variable C (different from T & C). 

7.
Record 25 or more days of data (at least 3½ weeks) in chronological order on each day for five variables:  

1. the date, 2. the day of the week, 3. T, the time to complete the activity, 4. C, the selected nominal or qualitative variable, and 5. Q, the selected quantitative variable.  

If you perform the activity more than once daily, such as brushing your teeth, it is acceptable to record data each time the activity is performed, or you may choose to record data for the first time you do the activity during the day, the choice is yours.  MAKE SURE THAT YOU COLLECT DATA ON FIVE VARIABLES!  Below is a sample for a check sheet with column headings & my data for one day.





E-mail Final Report to randrews@vcu.edu by noon Friday, June 25, 2010
Report specification & Analysis Section
Prepare a typed report using Excel with 13 items numbered in order from 1 through 13 corresponding to the items on this sheet.  The first 7 are on the opposite side and the remaining 7 are below.  The text for the report is to be typed in text boxes.  For the file name use “LAST_FIRST _MGMT301_project” replacing LAST & FIRST with your last & first names.  Place each part in order from 1 through 13, with the numbers on the worksheet tabs (put 1 &2 along with 5&6 on a single tab).  Give support for each answer for the parts below and organize the information on each sheet so that it can easily be understood.  (No Credit for answers without support.)   You are to do the work for this project.  You may obtain technical assistance and advice on any portion of the analyses, but you must do the work.  (You may use consultants but may not use subcontractors.)  

8.
Create two run charts (one for T, the time to complete the activity, and one for Q, your quantitative variable).  For each variable indicate your conclusion about the stability of the process characteristics/parameters relative to a. location,  b. variability,  c. randomness,  and  d. overall.  Are there any data points that are not indicative of the phenomenon and which will be excluded for further analysis?  Give reasons for your conclusions, including one for each excluded data point.  A process with stable parameters has data that vary randomly around a stable center value and with the same magnitude of variation. 
9.
Create a scatter diagram placing time to complete the activity, T, on the vertical or Y axis and your selected quantitative variable, Q, on the horizontal or X axis.  Find the correlation between T and Q. Fit a regression equation with Y=T and X=Q.  Report the intercept, slope, R2, standard deviation of the residuals & predicted time for your guessed value of your quantitative variable Q.  Do these data support, contradict or fail to provide adequate evidence to reach a conclusion about your belief statement in part 6?  (Tell why you reached this conclusion based on your analysis of the data.)
10.
Create a relative frequency table and a relative frequency bar chart for the categorical variable C.

11.
Group the values for the time to complete the activity, T, into two separate sets of data with one group for each of the two categories of the categorical variable, C.  Create a graphical display such as two dot diagrams (similar to the 2 graphs on page 543) or two relative frequency histograms (similar to those on page 125) or two boxplots (similar to those on page 349).  Next find the mean, median and standard deviation of T for each of these two sets of data.   If your categorical variable has the values of morning or afternoon then a separate analysis would be performed for the morning data and the afternoon data.  If you choose to use histograms, use the same class limits for all histograms, including the histogram in part 13 based on all of the data. Do these data support, contradict or fail to provide adequate evidence to reach a conclusion about your belief statement in part 5?  (Tell why you reached this conclusion based on your analysis of the data.) 

12.
Create a contingency table (pivot table) placing the days of the week across the top (Sunday - Saturday) and the categorical variable values down the side.  (Example table below)  Does the value of the qualitative variable appear to be statistically independent of the day of the week?  (Give supporting reasons).



Morning


4

3

4


2

2



Afternoon


0


1

0

1

2




13.
Use all the data to create a relative frequency table and a histogram for the time to complete the activity, T.  Does the amount you guessed for T prior to gathering data appear to be near the center of the distribution?  Find a 90% confidence interval for the phenomenon mean of T, time to complete the activity.  Perform a test of hypothesis to determine if the mean time to complete the activity is different from your guessed value.  (State the appropriate null and alternate hypothesis, report the p-value & test using α = .10)  Perform each of the above whether you think it is appropriate or not, then tell whether the data violate necessary assumptions for a confidence interval or testing a hypothesis for the mean or for constructing a histogram using all of the data in a single group.

