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Dr. Samuel C. Obi

Group Research Assignment on Statistical Process Control: 
Control Charts for Attributes
(50 Points)
Purpose:

The purpose of the group research assignment is to develop a good understanding of the principles of statistical quality control and apply them to quality-related problem-solving situations. 

Product and Process

Each group will produce a total of 1250, 1” square colored checkers from thick card stock. Samples are shown below. Their production will involve the following basic processes: measurements, layout, shearing, numbering, scissors cutting, sequencing and grouping, inspection, recording, and analysis. 
The inspection results will be used in the analysis described below. Each group will use a different color and size of the paper as follows: black, red, blue, green, yellow, purple, white, brown, pink, and gold square pieces.
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Materials and Tools
Producing the checker pieces will involve cutting 3 – 4, 28” X 22” thick stock poster-size paper sheets. Ten different colors of the paper will also be needed, namely: black, red, blue, green, yellow, purple, white, brown, pink, and gold. Each one of the groups will be assigned a different color. A different color may be substituted when the assigned color cannot be found.
Therefore, each group will need the following:

1. 3 – 4 28” X 22” thick stock sheets of poster papers

2. 25 small sandwich plastic bags

3. A marker or labeler

4. Scissors

5. Ruler
6. Calculator

7. Record sheet

A cutting board will be provided, but each group will provide or purchase their own paper stock sheets and scissors, and then spilt the cost between its members. 
Quality Characteristics to be Checked

Any, or a combination, of the following defects will be used to determine rejection or acceptance of a product: crimp, crumple, dirt or grease, cracks, incomplete cut, sharp or sticking burrs, chamfered or out-of-squareness, scratches or gauges, too big, too small, and any other blemish the group decides would fail the product.
Procedures:

1. It will be helpful to review the six-step procedures on control chart techniques (pp. 125-128), before designing a quality system based on attribute data collected from a process and a product to be assigned.  

2. The class will be formed into groups with equal (3) number of students. 

3. Each group will assign the following tasks/titles to its members: Chief Producer, Chief Inspector, and Chief Analyst. You must be the principal coordinator of the task assigned to you. However, you are expected to assist others in accomplishing theirs if they need help. 
4. Group members will meet on a regular basis (weekly) to discuss and work on group research assignment. Your presence and participation is crucial for the timely and successful completion of the project.

5. At least, a total of 1250 samples in subgroups of 50 (resulting in 25 subgroups) must be collected. A record sheet should be used to show all your data and data analysis. The following must be shown on the sheet: subgroup number, number inspected (n), number nonconforming (np), proportion nonconforming (p) and any comments that you may have. List all your data in the correct format. 

6. The three members will jointly mark out and cut all the 1” stripes from their assigned original posters with the paper cutter provided.

7. The three members will jointly mark out and number all the stripes with pencil and ruler to their assigned sizes.

8. The producer should process (cut) all the numbered samples in groups of fifties at a time. 
9. The Inspector will bag and number/label the subgroups in the order or sequence of their production.

10. The analyst will inspect the first 8 subgroups (1-8) consisting of 400 of the samples in sequence and in batches of 50 each. 
11. The producer will inspect the second 8 subgroups (9-16) consisting of 400 of the samples in sequence and in batches of 50 each.
12. The Inspector will inspect the remaining 450 samples (subgroups 17-25) consisting of 450. The inspector will also coordinate all inspections.
13. All inspection results should be given to the analyst who should prepare the record sheet described in 5 above. The analyst should furnish a typed hardcopy and softcopy of the record sheet to every member in the group.

14. Using the data from the analyst, each member must determine his or her own trial central line and control limits as follows: 
a) First, discard or eliminate the subgroup score in your own assigned inspections with the highest record of proportion not conforming. 
b) Then determine your new trial central line and control limits with your remaining 7 or 8 subgroup data. 
c) Design your control chart with your new central line and control limits.

d) Finally plot the remaining 24 subgroup fraction nonconforming (p) according to their production sequence in your newly designed control chart. 
e) Out of sequence plots will receive a reduction in grading. 
f) Duplication of work in this will not be accepted. 
g) Indicate any significant variations observed in your own control chart, possible reasons and solutions for controlling them. 

h) Show all your work for full credit.
Time Line:

Approximately three-four (3-4) weeks. (See course semester schedule)

Format:

1) Class Activity and Planning (15)

During the first group meeting, the group should generate a working schedule containing all expected group activities and the specific dates and times the group will be working on them. This schedule should be developed in a responsible manner as it will be guiding all the activities of the group and contributes quite significantly to the points allotted to the project. The schedule should be designed to align with the class schedule provided. Failure to follow these schedules may result in lost points. Each group will be graded on timeliness of their schedule, compliance with the schedule, availability to work in the group as scheduled, and general participation in the group. To keep up with this schedule, instructor will be collecting weekly status reports from every group member. These reports should be a half-page, double-spaced, typed documents that show what each student did the previous week toward the project, and are due during the first class meeting of each week. Late reports are not accepted. 

2) Class Presentation (10 points)

Prepare to present your project to the entire class on the scheduled day for group presentations. Prepare your presentation as if it is given to top management to convince them of the need for the project. All produced chess cards must be shown during presentation. It should describe:

(a) information about the task you were assigned, such as how you accomplished your task, description of the processes involved, difficulties encountered, nature and scope of the task, etc., and 
(b) a description of the relationship your task/title has with statistical quality control. 
(c) evidence of your bagged chess pieces.
Use of outline and visual aids is required. Presentations are about 3 minutes per student. Coming to class late on that day may be costly; so try to be in class at least five minutes before class starts. A copy of your comprehensive outline must be submitted to the instructor prior to your presentation, but PowerPoint presentation may substitute for an outline. 

3) Group Report, Data Analysis and Charts (25 points)

Each member must write a 1 ½ - 2-page, double-spaced report on his/her participation in the group's project. Your report should describe and reflect the roles you played in the team and should be written from that perspective. It should include subheads reflecting: 
(a) Information about the tasks you were assigned, including how you accomplished your task, description of the processes involved, difficulties encountered, nature and scope of the task.

(b) Information about the 400 or 450 samples that you inspected, including control chart, related analysis, similarities and/or differences in results compared to those of other members in your group etc.

(c) A description of the relationship your task has with statistical quality control. 
Attach all charts, record sheets, and analysis materials which are essential to, or resulted from, your task(s) to your report. List all your data in the correct format. 

The group report is essentially a bound collection of individual reports and documents from group members, which shows their contributions to the group project. Each report must bear the student's name and task (title) on the top right hand corner, and should have its associated materials attached to it. All of the group's individual reports should be collected and bound into one big report, with the group's project title on the front. The names of the students in the group should be in the front page. The contents of each report should be ordered as follows.  

1. Cover Page that includes a title for the group, the course name, and the names of everyone in the group.

2. Individual Cover Sheet and Work for the Producer

a. 1 1/2-2-page report for the producer
b. Record sheet of the 8 or 9 sub-groups assigned to the producer
c. Data analysis and comments from the producer
d. Control chart for the 24 subgroups

3. Individual Cover Sheet and Work for Inspector

a. 1 1/2-2-page report for the inspector
b. Record sheet of the 8 or 9 sub-groups assigned to the inspector
c. Data analysis and comments from the inspector
d. Control chart for the 24 subgroups

4. Individual Cover Sheet and Work for the Analyst
a. 1 1/2-2-page report for the analyst
b. Record sheet of the 8 or 9 sub-groups assigned to the analyst
c. Data analysis and comments from the analyst
d. Control chart for the 24 subgroups

RULES

1. All work must be done in our classroom. Special permission may be granted on rare 
occasions when it is not possible to adhere to this rule.

2. All expenses incurred by any group must be shared equally by all members of that group.

3.  No one should act in a disorderly manner in the facilities or during any of the semester activities.

4. There will be a 9-12-minute oral presentation by each group. In this, every member of the group will get a chance to present to the entire class what they accomplished for the group in the project's activities.

5. This project has been carefully planned to both fulfill its intended objectives and to protect each group member grade wise: individual efforts are rewarded. 

Group Project Grade Sheet
Criteria



Possible Points

Earned Points










          __  Students’ Names:______
        ________  ________  ________

Group Activity and Planning:



(15)

A) Timeliness & quality of schedule


3
        ________  ________  ________
B) Compliance with schedule



3
        ________  ________  ________
C) Worker availability



3
        ________  ________  ________
D) Status report on project



3
        ________  ________  ________
E) Participation in group (general)


3
        ________  ________  ________
Group Presentations




(10)

A) Timeliness/presence/participation


2
        ________  ________  ________
B) Content of presentation



2
        ________  ________  ________
C) Preparation (outline, visual aids etc.)

2
        ________  ________  ________ D) Evidence of cut chess pieces


2
        ________  ________  ________ E) Presentation general



2
        ________  ________  ________
Group Reports, Data Analyses & Charts

(25)

A) Completeness & format of report


5
        ________  ________  ________
B) Spelling, grammar, clarity/arrangement of report
5
        ________  ________  ________
C) Completeness & format of charts


5
        ________  ________  ________
D) Analysis, correctness, clarity etc. of charts
5
        ________  ________  ________
E) Report, charts, others (General)


5
        ________  ________  ________
TOTAL POINTS RECEIVED OUT OF 50 

=
        ________  ________  ________
Comments:________________________________________________________________________________________________________________________________________________________________________________________________________________________________

