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That’s the Way the Cookie Crumbles:  

An Attribute Sampling Application

ABSTRACT
With the passing of the Sarbanes Oxley Act of 2002, auditors of publicly traded corporations now have to audit, and provide an opinion on, the internal control structure of their clients. This audit requires auditors to test the client’s controls and report on their effectiveness. Even in audits of non-publicly traded corporations, auditors must gather an understanding of the internal control structure and test controls on which they plan to rely. In order to meet these standards, auditors often use attribute sampling to determine if controls are in place. This case provides students an opportunity to learn the attribute sampling process with an interesting hands-on activity. Students are presented with a bakery that wants to provide its customers with independent verification that its chocolate chip cookies have at least seven chocolate chips. As part of an in-class activity, students develop and implement an attribute sampling plan to test management's assertion on cookies that have been baked by the professor
. By planning and performing a sampling procedure, students learn how attribute sampling can be used in an attestation engagement, the steps in attribute sampling, and sampling terminology.

INTRODUCTION & BACKGROUND

Assume you are a Senior Auditor at Chance, Peterson, and Andrews, LLC. You have just been put in charge of an attest engagement. The manager on the engagement provides you with the following information about the client and the engagement:

Tate’s Bake Shop (Bake Shop) is a local bakery, owned and operated by S. Tate, specializing in gourmet cookies for all occasions and appetites. The Bake Shop sells twenty different types of cookies as well as tea, coffee, milk and juice. The cookies are made from high quality, local ingredients and baked daily. Tate’s Bake Shop opened five years ago. Due to a combination of great product, previously untapped demand, and good management, the Bake Shop has been successful from its first year in operation. 

While sales have grown each year, the Bake Shop has excess capacity and Tate believes now is the time to expand the business. She would like to expand into sales at local grocery stores. The current business plan calls for controlled growth by starting with grocery store sales of just one type of cookie, chocolate chip. Tate’s Decadent Chocolate Chip is the Bake Shop’s most popular cookie, comprising 65% of all cookie sales. This is no surprise given Tate’s extensive market research on chocolate chip cookies, and her determination of the perfect mix of cookie and chocolate. Based on the size of the cookies Tate bakes, the optimal cookies will have at least seven chocolate chips. 

To help promote the new line, Tate would like to include the following statement in her advertising to local groceries and on the actual cookie packaging, “All cookies have at least seven chocolate chips or your money back.” To support this statement and help convince customers of its accuracy, Tate would like to provide assurance that the truth of the statement has been tested by an independent party. To this end, the Bake Shop has hired Chance, Peterson, and Andrews, LLC, to perform an attest engagement. 

Chance, Peterson, and Andrews will follow the appropriate standards governing attestation engagements, including ensuring that the team has the appropriate technical training and knowledge, the firm is independent of Tate’s Bake Shop, and the engagement is properly planned and supervised.  Chance, Peterson, and Andrews are also intending to issue the following report, assuming that the assertion made by Tate’s Bake Shop is accurate:

We have examined management’s assertion that every cookie has at least seven chocolate chips.  Tate’s Bake Shop is responsible for this assertion.  Our responsibility is to express an opinion on the assertion based on our examination.

Our examination was conducted in accordance with attestation standards established by the American Institute of Certified Public Accountants and, accordingly, included examining, on a test basis, evidence supporting management’s assertion and performing such other procedures as we considered necessary in the circumstances.  We believe our examination provides a reasonable basis for our opinion.

In our opinion, management’s assertion referred to above is fairly stated, in all material respects, based on the criteria that no more than X% of cookies examined during the audited period from Start Date to End Date had less than seven chips. 
, 

During the planning stage of the attestation engagement, Chance, Peterson, and Andrews gathered the following additional information about the client and the baking process.  The owner and CEO, S. Tate, has been a professional baker for the last 15 years.  Prior to opening her own bake shop, Tate received her culinary degree from the Culinary Institute of America, and has trained under some of the most renowned chefs and bakers in the United States and Europe.  Tate is a hands-on manager, is at the Bake Shop during most of its operating hours, and maintains an open-door policy for all employees to voice their concerns or suggestions.  All of the current employees, including two other bakers, and the two front counter staff have been with the Bake Shop since it opened.  All of the employees appear to get along, and have been known to socialize together outside of work.
The manufacturing process related to the baking of the chocolate chip cookies is standardized.  Tate and the two other bakers make all of the cookies at the Bake Shop. All three bakers mix the cookie dough in industrial stand mixers, in batches of 100 cookies at a time. Each batch calls for four cups of chips, as per the recipe developed by Tate to strike the right cookie-chip balance. The dough is then piped onto trays for baking.  The trays are placed onto a conveyor belt in an industrial oven which standardizes the baking time to ensure all cookies are baked to perfection.
Based on the information provided above, you will now develop and perform the attestation procedures to test the Bake Shop’s assertion that all cookies have at least seven chocolate chips.

Designing Attestation Testing Procedures
1.  Analytical Procedures. How could analytical procedures be used in this case?  Develop a number of analytical procedures that you might use in order to determine the reasonableness of Tate’s assertion that every cookie has at least seven chocolate chips.

2. Substantive Testwork. Design substantive procedures (detail tests) to provide assurance about Tate's assertion that there are at least seven chocolate chips in every cookie.

The Sampling Process
To provide assurance regarding Tate's assertion that all cookies have at least seven chocolate chips, the attestation team will perform the following procedure: “Count the number of chocolate chips in a sample of real chocolate chip cookies.” Complete the following steps in the sampling process with respect to this attestation procedure.

1. Objective of the Test. What is the objective of the attestation procedure stated above?

2. The Attribute and Exception. Define the attribute that should be present. What would be considered an exception?

3. The Population. Define the population about which we are trying to draw a conclusion.

4. Sampling Unit. When choosing our sample, what will be considered one item?

5. Confidence Level or Acceptable Risk of Incorrect Acceptance (ARIA). No system or process is 100 percent accurate.  Even auditors can make mistakes during their audit and attestation procedures, and so we must plan our procedures to account for potential auditor error. If you were to test the assertion (every cookie has at least seven chocolate chips) 100 times, how often would you be willing to incorrectly accept the assertion when, in fact, the assertion is materially incorrect? Why?

6. Tolerable Error Rate (TER). Similar to audit opinions, attestation opinions include language indicating that we are providing reasonable assurance that management’s assertion(s) is true in all material respects. This means that immaterial errors could occur even though we have issued an opinion indicating that management’s assertion is correct. How many errors would you feel comfortable allowing in a sample of 100 cookies and still say that the assertion “Every cookie has at least seven chocolate chips” is materially correct? Why?
7. Expected Population Error Rate (EPER). Given the assertion, and keeping in mind that no system is 100 percent perfect, how many errors would you expect to find in a population of 100 cookies produced by Tate’s Bake Shop?  On what would you base this estimate?

8. Sample Size. Based on the assessed levels of ARIA, TER, and EPER, how many items should be selected for this attestation test?

9. Sample Selection Options. What does the term “representative sample” mean? What methods can you use to select the cookies for testwork?

10. Select the Sample. Following instructions from your professor, select the sample cookies and, without damaging the client’s inventory, count the number of chocolate chips in each of the cookies selected. Record your count.

11. Sample Deviation Rate (SDR). Based on the results of the counts for all students, what is the deviation rate in your sample?

12. Acceptability of Population. Based on the results of your test, do you accept that the assertion “All cookies have at least seven chocolate chips” is materially correct?

LEARNING OBJECTIVES AND IMPLEMENTATION GUIDANCE

Learning Objectives

By the end of the class discussion, students should have a good understanding of the following:

1. Steps involved in performing sampling.

2. Sampling terminology, including tolerable error rate, sampling error rate, acceptable risk of incorrect acceptance, expected population error rate, representative sample, and sampling error.

3. Difference between statistical and non-statistical sampling.

4. Sampling selection techniques available for statistical and non-statistical sampling.

5. Difference between sampling and non-sampling risk .

Use of the Case

This case is designed for use in an introductory auditing course at the undergraduate or graduate level. The case is intended to be used as an in-class, professor led activity and discussion. The case can be completed in one 80 minute class session. However, introductory information about the company, the purpose of sampling, and the beginning steps in the sampling process can be completed in one 50 minute session, with the actual sampling, counting, and conclusions discussed in a second 50 minute session. To reduce in-class time, students could read the case, and prepare answers to some or all of the “Designing Attestation Testing Procedures” and “The Sampling Process” questions in advance.
Student Feedback
This case study was developed over a 6-year period, covering over 15 audit classes at three universities. We evaluated the effectiveness of the case using both informal and formal feedback mechanisms.  Informal feedback from students has generally been very positive with comments like INSET COMMENTS HERE.  

At one university (University A), we used pre-test and post-test surveys in three classes with XX students participating. We asked students 10 multiple-choice questions covering the learning objectives stated in the case. The multiple-choice questions on the pre- and post-test surveys were identical. Students averaged 3.8 questions correct on the 10-question multiple-choice test on the pre-test.  The same students averaged 5.7 questions correct on the post-test which is significantly greater than the number correct on the pre-test (p-value <0.01). It is possible that students remembered the questions from the pre-test when taking the post-test. There was approximately one week between the pre- and post-test surveys. However, students never saw the pre-test survey after they completed it, the questions were not discussed in class, and the students did not receive the correct answers to the multiple choice problems. Therefore, we believe the increase in scores is a reflection of increased knowledge rather than familiarity with the questions.
At two universities (University A and University B) we asked students on post-test surveys to evaluate how effective the case was in helping them gain an understanding of the learning objectives listed above.  Table 1 presents the results of students' rankings of the effectiveness of the case in teaching sampling concepts for University A and B students.
 The means range from 6.8 for Q4 and Q5 to 7.1 for Q2 on a nine-point scale (1 = “not at all effective”; 9 = “very effective”). Students found the case to be worthwhile (mean of 7.2 on Q7 on a nine-point scale (1 = “not very worthwhile”; 9 = “very worthwhile”). The means for all questions related to the effectiveness of the case are significantly greater than five, the mid-point of all the scales used, indicating that students found the case to be effective and worthwhile. 

(Insert Table 1 here)

Based on the results obtained from the pre- and post-tests, informal discussions with students and our personal observations, we believe that this case study is effective in teaching the sampling process and sampling terminology. In addition, anecdotal evidence indicates that students really enjoy the class discussion, the creativity of the case, and as expected, the cookies.

TEACHING NOTES

Sampling can be a dry and difficult topic to teach in an introductory auditing course. Focusing class lectures exclusively on the sampling process steps and the extensive new terminology can become extremely overwhelming for students. This case provides an effective and interesting methodology to teach undergraduate auditing students how to use sampling in order to provide assurance about management assertions, while also incorporating one of the great loves of students – food!

This case is set up as an attestation engagement where the class is providing an opinion on an assertion made by management.  While this actual engagement may never occur, the attribute sampling procedures used to test the assertion are analogous to procedures an auditor might use to test internal controls during a financial statement audit.  For example, an auditor might use attribute sampling to test whether or not the controller reviews and initials all invoices before checks are written, or whether a manager authorizes all purchase ordersSee Appendix A for a mapping between attestation engagements and financial statement audits and Appendix B for a summary of the steps and considerations for this attestation engagement compared to those for an attribute test of an internal control.
Upon first view, this may appear to be a simple task with few opportunities to gain real insight into sampling and its pitfalls.  However, based on the experience of the authors in using the case, we have found just the opposite.  The case provides an excellent opportunity to stress the importance of planning the sampling procedure, understanding the nature of the items being tested, and identifying the specific attribute that should be tested.  In addition, while we cannot guarantee your students’ results, in all but one instance that we have used the case, students have made the wrong conclusion (rejecting the truth of the assertion) due to their inability to count the number of chips accurately.  This provides an extremely rich environment in which to discuss the true risks of sampling, including non-sampling risk, on auditor’s conclusions.  Details of some of our experiences have been included within the following teaching notes.

Cookie Baking

The procedures used to bake the cookies actually have a significant impact on the effectiveness of this case. Based on much trial and error, we make the following suggestions:

· Bake the cookies from scratch – any recipe will work.

· Prepare the cookie dough completely, up to, but excluding, adding the chocolate chips.

· Form each cookie individually, using a tablespoon (or so) of cookie dough and eight chocolate chips
. Make sure to mix the chips into the dough well so that all the chips are not on the top. Rolling the dough into a ball usually does a good job of mixing in the chips. 

· Place the ball of dough, with the chips mixed in, on the cookie sheet; do not flatten the cookies down.

· Use standard size chocolate chips – avoid mini-chips or chocolate chunks.

· Avoid adding nuts or anything else to the cookies as this will provide additional confusion as the students try to count the chips. In addition, some students may be allergic to nuts.

· It helps if the cookies are thicker rather than thinner, as this will make the counting a bit more difficult.

· The number of cookies baked is up to the professor. Generally, we let the number of students in the class determine the number of cookies made, allowing one or two cookies per student. Other considerations include the likely definition of the population of cookies to be examined and the appropriate sample size. 

Alternatives to Baking Cookies

Instead of baking cookies, professors can use the following less time-intensive alternatives.  Changes should be made to the exposition of the case as appropriate.

· Make “cookies” out of play dough, using small marbles, M&Ms, cranberries, or any other small item instead of chocolate chips.  “Cookies” could be saved in air tight containers and used in future semesters.

· Fill small plastic bags with different colored M&Ms, and include only 7 or 8 red M&Ms (or any color of your choice). Seal bags tightly so that it is difficult to see all M&Ms in the bag.

· Fill small plastic bags with different colored jelly beans, and include only 7 or 8 black jelly beans (or any color of your choice). Seal bags tightly so that it is difficult to see all jelly beans in the bag.

· Fill small plastic boxes with different colored buttons, and include only 7 or 8 red buttons (or any color of your choice). Make sure boxes are small enough so that it is difficult to see all buttons in the box.

Designing Attestation Testing Procedures
1. Analytical Procedures. How could analytical procedures be used in this case?  Develop a number of analytical procedures that you might use in order to determine the reasonableness of Tate’s assertion that every cookie has at least seven chocolate chips.

Students should note that analytical procedures could be used here to determine the reasonableness of the assertion, whether it is possible/reasonable that each cookie has seven chocolate chips. Common suggestions for analytical procedures include:

· Based on the cookie making scenario above, count the number of chips in a cup of chocolate chips; multiply the number of chips per cup by the number of cups used to make one batch of cookies (four); divide the estimated number of chips used by the average number of cookies made per batch (100); compare this number to seven to determine if an average of seven is even possible.

· Independently bake some chocolate chip cookies of the same size with six, seven, and eight chocolate chips; weigh them to determine the difference in weight and weigh Tate’s cookies to determine if their weights are close to that expected.

2. Substantive Testwork. Design procedures to provide assurance about Tate's assertion that there are at least seven chocolate chips in every cookie.

Discussions will vary depending on the ideas of the students in the class. The professor should ensure that at least one test suggested by the students includes the counting of chocolate chips in real cookies. The professor should also include a discussion about whether all cookies would need to be tested, the costs involved, and other solutions available to auditors. The discussion should end with the mention of sampling as a solution. Auditors must weigh the costs of examining all data with the risk of making an incorrect conclusion based on a sample of the data. Since some degree of uncertainty is implicit in an auditor providing only a reasonable level of assurance, sampling, rather than testing 100 percent of all items, is an acceptable and widely followed practice. 

This is an appropriate point to discuss the purpose of sampling and the related risks. The objective of sampling is to make a statement about a population by examining a subset of the population rather than the full population. There are two risks associated with using sampling in testwork – sampling and non-sampling. Sampling risk is the likelihood that the sample is not representative of the entire population, resulting in a difference between the conclusion made based on examining the sample and the conclusion that would have been reached had the entire population been examined. Increasing the sample size reduces sampling risk, since at the maximum you have sampled 100 percent of the population.

Non-sampling risk is the likelihood that the tests performed do not uncover existing exceptions in the sample. It exists even if the auditor were to examine 100 percent of the balance or class of transactions. Sources include (1) using inappropriate or ineffective testing procedures (e.g. applying a test for completeness when it should have been a test for existence); (2) misapplying the testing procedure; and (3) failing to recognize an exception. Preventative measures include:  careful design of testing procedures, proper instruction, proper staffing, and appropriate supervision and review. Increasing the sample size has no systematic effect on non-sampling risk.

The Sampling Process
Students should be introduced to each of the steps in the sampling process with a discussion of what the step means and then a direct application to this case. The specific steps in the process can be adapted to any textbook. We used Arens, et al (2003) and Messier, et al (2006) as reference materials for determining which sampling procedures to include in this case. In addition, students should also be introduced to the differences between and similarities among attribute sampling and sampling used for account balances. The sampling process in this case is most similar to attribute sampling. However, there are some steps that require using terminology normally used when sampling account balances, which are included in the discussion below. See Appendix C for a mapping between attribute sampling and sampling for account balances.  
1. Objective of the Test. What is the objective of the attestation procedure “Count the number of chocolate chips in a sample of real chocolate chip cookies.”
Students should define the objective as “Determine if every cookie has at least seven chips.”  It is important to discuss the parallel between the statement to which the students are providing assurance (there are at least seven chips in every cookie) and the objective of the testing procedure.

2. The Attribute and Exception. Define the attribute that should be present. What would be considered an exception?

The answer most likely to be given by students is that the attribute is “there are at least seven chocolate chips in the cookie selected” and the exception is “there are not at least seven chocolate chips in the cookie selected.” However, the class should also consider potential difficulties that might be encountered during the testwork, such as:

· What about half-chips, or pieces of chips?

· What about chips that have melted together?

· What if there are chips inside the cookie that cannot be seen?

This last point is extremely important if the professor does not allow the students to break apart the cookies in order to count the chips. We recommend the professor take this position as it adds to the difficulty of the task by increasing the variability of the chip counts, and provides an excellent opportunity for discussing the potential difficulties in performing what is expected to be a simple task, while also bringing to the students’ attention the delicate nature of clients’ inventory.

In past applications of this case, students have come up with some of the following solutions:

· Count one half chip as a whole chip; all others will not be counted as whole chips

· Count two half chips as one chip

· Count extra-large chips as two chips that have melted together

· Count “visible” chips and make the attribute “there are at least six visible chips”

We expect you will encounter these and others. 
3. The Population. Define the population about which we are trying to draw a conclusion.

The instructor should highlight that it is important to define the population for several reasons, including helping to ensure a representative sample is chosen (discussed below), reducing non-sampling risk, and facilitating extrapolating the sampling results to the population. Theoretically, the population for this case is all cookies produced that will be sold under the Bake Shop’s assertion. However, auditors generally do not provide assurance over activities that will take place in the future. An audit engagement generally provides assurance over the reporting of historical events. However, auditors do provide attestations over prospective financial statements, and therefore it is not unheard of to provide assurance over future events.
We leave it to the professor’s discretion as to a reasonable population – one year’s production, one batch, etc. Regardless of the population definition, we have suspended disbelief and suggested that the batch brought to class represents the entire population; students generally have no problem with this interpretation. 

4. Sampling Unit. When choosing our sample, what will be considered one item?
Given the assertion being tested, students usually suggest one cookie as the sampling unit. Professors should discuss other alternatives such as one batch of cookies, one dozen cookies, one bag of cookies, etc. They should also discuss how the choice of the sampling unit has an effect on the amount of work that must be done for each item selected. For example if the sampling unit is one bag of cookies, the auditor would likely need to examine more cookies than if a single cookie is defined as the sampling unit. When generalizing the results to the population, if the sampling unit is one bag of cookies, the auditor would have to consider the population in terms of “bags of cookies” rather than “all cookies”.  In addition, the auditor might need to alter the attestation opinion provided.
5. Confidence Level or Acceptable Risk of Incorrect Acceptance (ARIA). No system or process is 100 percent accurate.  Even auditors can make mistakes during their audit and attestation procedures and so we must plan our procedures to account for potential auditor error. If you were to test the assertion (every cookie has at least seven chocolate chips) 100 times, how often would you be willing to incorrectly accept the assertion when, in fact, the assertion is materially incorrect? Why?
Acceptable Risk of Incorrect Acceptance (ARIA) is the risk that an auditor will accept an account or an assertion to be materially correct when, in fact, the account or assertion is materially incorrect. Students should discuss how all tests will have some risk, and that while auditors can do their best to do an exceptional job, errors can be made. Students should also understand that the higher ARIA is set, the lower the sample size will need to be – the more times we are willing to make an incorrect conclusion with this test, the less work we need to do
.

If students have already discussed the audit risk model and understand the concept of Audit Risk (AR), a parallel can be drawn between ARIA and AR. AR is the risk that the overall opinion on an audit is incorrect while ARIA is the risk that the conclusion of one audit test is incorrect. Students can also be introduced to the Acceptable Risk of Assessing Control Risk too low (ARACR), which is the parallel concept when testing internal controls.

6. Tolerable Error Rate (TER). Similar to audit opinions, attestation opinions include language indicating that we are providing reasonable assurance that management’s assertion(s) is true in all material respects. This means that immaterial errors could occur even though we have issued an opinion indicating that management’s assertion is correct. How many errors would you feel comfortable allowing in a sample of 100 cookies and still say that the assertion “Every cookie has at least seven chocolate chips” is materially correct? Why?
Professors should discuss that the percentage of errors that we feel comfortable allowing while still maintaining that the assertion is materially correct is the definition of “tolerable error rate.” Tolerable error rate is used in attribute sampling in the same way that tolerable misstatement is used in the testing of individual account balances. Tolerable misstatement is the dollar amount that a balance could be misstated and the auditor would still be willing to conclude that it is fairly stated. Professors can discuss how tolerable error rate (TER) and tolerable misstatement (TM) are similar in concept to materiality, except that materiality relates to the financial statements as a whole, while TER and TM relate to specific assertions. This can lead to a discussion of “materiality” and how a typical user would feel if they encountered one cookie without seven chips. For example, we ask students to take on the role of an average consumer, and ask if they would feel cheated and not want to buy the cookies if they found less than seven chocolate chips. We discuss at what point – how many cookies would have to not have seven chips – would they decide not to buy Tate's Bake Shop cookies because the assertion is materially incorrect. 
It may help to remind students of the definition of materiality. Statement of Financial Accounting Concepts No. 2, Qualitative Characteristics of Accounting Information, defines materiality as "the magnitude of an omission or misstatement of accounting information that, in the light of surrounding circumstances, makes it probable that the judgment of a reasonable person relying on the information would have been changed or influenced by the omission or misstatement."
The class should also discuss the effect that raising or lowering TER has on the sample size – higher TER allows more errors, and as such, allows for smaller sample sizes
. While any TER is acceptable, we recommend leading students to set TER at a rate that allows at least one error in your sample. For example, if you will be using a sample size of 20, we recommend setting TER at no less than 5%. In concluding this discussion, professors may want to note that in practice setting TER, TM, and materiality require considerable auditor judgment and consideration of client business risk factors.  Professors should also note that the TER set by the auditors will be included in the attestation opinion as provided in the case Introduction and Background.
7. Expected Population Error Rate (EPER). Given the assertion, and keeping in mind that no system is 100 percent perfect, how many errors would you expect to find in a population of 100 cookies produced by Tate’s Bake Shop?  What would you base this estimate on?

Expected population error rate (EPER) is the rate of errors that one would expect to find in the population given that no internal control system, manufacturing system, or human processes can be 100 percent accurate. EPER can be based on prior experience with the client or on results from a pilot test of the data. For example, in this setting, a client might allow auditors to break apart a small sample of cookies to assist in obtaining a reasonable estimate of EPER. We generally set EPER at 1%.

In addition to discussing the definition of EPER, the professor should lead a discussion of the effect that raising or lowering EPER has on sample size – a higher EPER requires a larger sample size
. Once students identify what they believe to be a reasonable EPER for this test, the professor should discuss the relationship between EPER and TER. If the audit team expects there to be more errors in the population than they would be willing to tolerate (i.e., EPER > TER), then further testwork might be altered. If EPER > TER, the auditor is concluding that the assertion provided by management is not materially correct. If this was an internal control test, the auditor would elect not to rely on the control, and instead rely on other tested controls and/or increase the extent of substantive testwork. In the case of this attestation engagement – testing the cookie assertion, the auditor would likely have to do some detail sampling in order to support their conclusion that the error rate in the population is greater than the tolerable rate.
8. Sample Size. Based on the assessed levels of ARIA, TER, and EPER, how many items should be selected for this attestation test?
Sample size will depend on the sampling risk as captured by ARIA, TER, and EPER. Specifically, sample sizes are reduced with higher ARIA, higher TER, and/or lower EPER
. Sample size will also vary depending on the sampling method, statistical versus non-statistical. Statistical sampling uses statistical theory (the laws of probability) to determine sample size and evaluate the sample results. Non-statistical sampling, sometimes called judgmental sampling, does not. Statistical sampling permits the auditor to design an efficient sample, to measure the sufficiency of the audit evidence, and to quantify the sampling risk, although it frequently results in larger sample sizes than non-statistical sampling. Both sampling methods require the auditor to use professional judgment. Further, both methods when used appropriately can provide sufficient evidential matter. Costs and benefits of each include:

	Statistical
	Non-Statistical

	Sample size is automatically calculated using a computer program based on auditor assessed levels of TER, EPER, and ARIA; no additional judgment is needed.
	Sample size is determined by the auditor; judgment can be used.

	Sample sizes can be quite large; no judgment is allowed.
	Auditor determined sample sizes tend to be smaller than statistically determined sample sizes.

	Sampling error is automatically calculated based on assessed levels of TER, EPER, ARIA, and actual errors in the sample.
	Sample error cannot be precisely determined.

	90 and 95% confidence intervals can be generated with little difficulty.
	Confidence intervals cannot be precisely determined.

	Sample selection techniques are limited.
	All sample selection techniques can be used.

	Potentially easier to justify in case of an audit failure.
	More commonly used in practice, (Hitzig 1995).


Given the difficulty in using statistical sampling on cookies in the classroom, we suggest that non-statistical sampling be used so that the class and the professor can judgmentally determine the sample size. We also suggest that the sample size be large enough to allow each student to examine a cookie and to allow one error and still be at or below the tolerable error rate. For example, if TER is set at 5% or higher, a sample size of at least 20 would allow at least one error.

9. Sample Selection Options. What does the term “representative sample” mean? What methods can you use to select the cookies for testwork?

A representative sample is a sample that has the same characteristics as the population in the same proportions as they are present in the population. Selecting a representative sample reduces the chance that an auditor reaches a different conclusion based on examining a sample than the conclusion that would have been reached had the entire population been examined. The choice of sampling selection methods depends on whether the auditor is using statistical or non-statistical sampling. The following is a summary of methods available for attribute sampling and how they could be applied to this case. 

Statistical. Statistical methods MUST be used if statistical sampling is being used; statistical selections can also be used even if non-statistical sampling is being used.

Random
All items in the population must be numbered in some way. Items are selected using a random number generator or a random number table. All cookies would need to be numbered or would need to be lined up to use random sampling in this case. The professor could generate a random sample using Excel or some other computer package.

Systematic
All items in the population must be in some order; numbering each item is not required but can be helpful. Starting at some randomly determined item, every xth item is selected. “x” is determined by dividing the total number of items in the population by the sample size. For example, if there are 100 items in the population and sample size is 25, every 4th (100/25) item will be selected starting at some random item between 1 and 4 (inclusive). In this case, all cookies would need to be numbered or would need to be lined up to use systematic sampling.

Stratified
Items in the population are separated into two or more groups, and sampling is performed separately on each group. Items within each group would then be selected using one of the selection methods discussed above. Conclusions are made on each group based on the sample selected in that group; overall conclusions would be based on an analysis of the individual group conclusions. In this case, cookies might be stratified by who baked them, the day they were baked, or batch. 
Non-Statistical. If you are using non-statistical methods for sampling, the statistical selection methods discussed above can be used. In addition, the following selection methods are also allowable.

Haphazard
Items are selected by the auditor with no specific, conscious bias. In this case, students can haphazardly select cookies, maintaining no bias with respect to size, location, shape, etc. If the population has been defined as the batch of cookies brought to class, each student, or selected students if the class is large, can haphazardly select one cookie from the batch of cookies brought to class.

Block 
Several items in sequence are selected. Auditors should use a reasonable number of blocks to improve the likelihood that a representative sample is chosen. In this case, cookies would need to be placed in some order to facilitate selection. A reasonable number of blocks will be determined based on the sample size. For example, if the sample size is 20, rather than using 2 blocks of 10 cookies, reasonable block sizes might be 4 blocks of 5 cookies, or 5 blocks of 4 cookies. In this case, one cookie would be selected, and the next closest 3 or 4 cookies would also be selected.

Directed 
Items are selected using the auditor’s judgment, frequently focusing on items most likely to contain misstatements, or containing selected population characteristics.  In a test of balances or transactions application, the auditor might also focus on items for large dollar coverage. In this case, if you defined the population as one month of cookie production, we recommend “selecting” cookies from batches made throughout the one-month test period by each of the bakers. The sampling could be further directed to include cookies from the beginning and/or end of batches that might be more likely to have fewer than seven chips. 

10. Select the Sample. Following instructions from your professor, select the sample cookies and, without damaging the client’s inventory, count the number of chocolate chips in each of the cookies selected. Record your count.

Sample selection will depend on how you defined the population earlier in the case and your choice of statistical or non-statistical sampling. We have used haphazard selection when defining the population as one batch and directed sampling when defining the population as one month of cookie production. 
This is a good time to remind students of issues related to the valuable nature of clients’ inventory on many engagements in addition to potential difficulties students might encounter when counting client inventory. All students’ counts should be logged and discussed with the class. Despite the fact that all cookies have eight chocolate chips, we have had student counts ranging from five to 13 chips. We use this fact later to discuss non-sampling risk.

11. Sample Deviation Rate (SDR). Based on the results of the counts for all students, what is the deviation rate in your sample?

Sample Deviation Rate (SDR) is the number of exceptions found in the sample divided by the number of sample items tested. Actual deviation rates will depend on the students’ counts and sample size. 

12. Acceptability of Population. Based on the results of your test, do you accept that the assertion “All cookies have at least seven chocolate chips” is materially correct?

In addition to the SDR, students must consider the effects of sampling error (sampling risk) on their assessment of the accuracy of the stated assertion. Because this was a non-statistical sample, a precise estimate of sampling error cannot be calculated. In this case, the students should compare their SDR to TER. If SDR is greater than TER, the students should conclude that the estimated errors in the population are material, and therefore the assertion is not materially correct. If SDR is less than TER, students should subtract SDR from TER and judgmentally determine if the difference is large enough to allow for sampling error. Because the extent of sampling error is determined by how representative the sample is and how well the tests were performed, students should consider the following when assessing whether TER-SDR is large enough to allow for sampling error:

· Did we select a representative sample?

· Was it large enough given the population?

· Did we use a reasonable selection method – was it unbiased?

· Are there any qualitative factors that would lead us to believe the sample is not representative of the total population?

· Did we perform our tests well?

· How difficult was the test – could the chips be counted easily?

· How consistently were the tests applied?

· How many different students counted?  Did they (would they) apply the procedure in the same way?

· Did all students use the same judgment in determining what constitutes one chocolate chip?

After making a final decision on the acceptability of the stated assertion, we recommend students be allowed to break apart their cookies and count the actual number of chips in the cookies (followed by allowing them to eat the cookies). These new “more accurate” counts can be compared to the original counts, and a discussion can follow about whether or not the final decision was reasonable given the new data. It is important that students understand the new count would never have been known in the real world. It is at this time that we recommend the professor share with the class how the cookies were made. The original counts and the counts of the broken-apart cookies can be compared to what the true counts should have been (eight per cookie). This can lead into an interesting discussion of errors in sampling due to auditor error (non-sampling risk).

Possible Extensions of the Case
Tests of Balances and Transactions

After discussing the applicability of the population, we generally point out that auditors follow a similar process when performing tests of balances and transactions. We find it helpful to step through a short numerical example. Assume you are testing fixed asset additions. The population of fixed asset additions totals $700,000 and the sampled additions total $96,000. You found errors totaling $3,213. The sample error rate is 3.3% = 3,213 / 96,000. Extending this amount to the population, you estimate the error in the population to be $23,428 = 3.3% * $700,000, before taking sampling error into consideration. If statistical sampling was used, a precise estimate for sampling error would be calculated and the sum of sampling error and the estimated error would be compared to tolerable misstatement. If non-statistical sampling was used, the auditor would subtract the estimated error of $23,428 from tolerable misstatement and judgmentally determine whether the difference is large enough to allow for a reasonable sampling error. 

Engagement Planning
Another possible extension of the case is to incorporate a discussion of engagement planning.  The following presents some suggestions for incorporating discussion of two planning phases – gathering an understanding of the business and gaining an understanding of internal controls:
1. Gathering an Understanding of the Business. Auditors begin all engagements by gathering an understanding of the business. What information about Tate’s Bake Shop do you believe is important to gather and understand, for this engagement? How would you go about obtaining that information? In addition, who do you believe will be the users of the assurance you are providing?

Students should focus on understanding the nature of the company, what it produces, how large it is, and the company’s management. For ease of exposition and understanding, we generally present the company as rather simple; a bakery with a single owner who is actively involved in the business, and five employees (two bakers and three counter staff). As indicated in the case materials, the company sells twenty different types of cookies as well as tea, coffee, milk and juice. The professor acts as the owner and can answer questions about the goals and strategies of the company, as well as questions that address the integrity of management. We have also had success running class discussion acting as the CFO and chief bottle washer for the Bake Shop rather than the owner (adding one employee to the previous list). Students should recognize that in a real-world setting they would also read through the company’s by-laws and charter, do background checks on both the company and the management, contact prior auditors, and do a walk-through of the company’s operations. The “users” of the assurance will be the Bake Shop, local grocery store managers, and actual and potential consumers.

2. Understanding Internal Controls. Gathering an understanding of the internal controls of an organization is required by Generally Accepted Auditing Standards (GAAS). What types of information would you want to gather regarding the internal controls that Tate’s Bake Shop has in place? What controls would you expect to see at Tate’s Bake Shop and how would you test them to ensure they were in place and effective?

The professor should facilitate the conversation, encouraging creative ideas. However, we suggest that the actual controls used to ensure each cookie has at least seven chips not be disclosed to the students until after the test is complete in order to leave some level of doubt in the students’ minds as to the outcome of their test. 

The professor may consider using this description of the manufacturing process used by the Bake Shop: Tate and two other bakers make all of the cookies at the Bake Shop. All three bakers mix the cookie dough in industrial stand mixers, in batches of 100 cookies at a time. Each batch calls for four cups of chips, as per the recipe developed by Tate to strike the right cookie-chip balance. The dough is then piped onto trays for baking. 
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Table 1
Post-Test Survey Results – Questions Related to Effectiveness of the Case

	
	Question

	Mean

	

	
	Is this case an effective way for students to gain an understanding of:
	

	Q1
	How sampling is used in the audit process?
	6.9
	**

	Q2
	Steps involved in sampling process?
	7.1
	**

	Q3
	Different sampling terminology?
	6.9
	**

	Q4
	Different types of sampling methods (statistical and non-statistical)?
	6.8
	**

	Q5
	Different sampling selection techniques?
	6.8
	**

	Q6
	Different risks associated with sampling?
	6.9
	**

	

	Q7
	Was class time spent on this case worthwhile?
	7.2
	**


Appendix A
Attestation Engagements and Financial Statement Audits: Differences and Similarities
	Attestation Engagements

	Financial Statement Audits

	Purpose
	Purpose

	Report on examination, review, or agreed-upon procedures on subject matter, or an assertion about subject matter 
	Report on examination of management’s financial statements to determine if they were prepared in accordance with generally accepted accounting principles

	
	

	Governing Rules
	Governing Rules

	
	Generally Accepted Auditing Standards 

	Statements on Standards for Attestation Engagements
	Statements on Auditing Standards

	
	

	Standards:
	Standards:

	General
	General

	Must have adequate technical training
	Must have adequate technical training

	Must have adequate knowledge of the subject matter
	

	The subject matter is capable of evaluation against suitable criteria
	

	Must be independent
	Must be independent

	Must exercise due professional care
	Must exercise due professional care

	
	

	Fieldwork
	Fieldwork

	Must be adequately planned and supervised
	Must be adequately planned and supervised

	
	Must gather an understanding of the internal control structure

	Must obtain sufficient evidence
	Must obtain sufficient evidence

	
	

	Reporting
	Reporting

	The report shall identify the subject matter or the assertion being reported on and state the character of the engagement.
	Must report on financial statements as a whole

	The report shall state the conclusion
	Financial statements must be prepared in accordance with generally accepted accounting principles

	The report shall state all of the reservations about the engagement, the subject matter, and the assertion
	Financial statements must be prepared consistently across reporting periods

	The report shall state any restrictions to specified parties as appropriate
	Financial statements must include complete and informative disclosures

	
	

	Other Information
	Other Information

	Report includes statement that the examination provides a reasonable basis for the opinion
	Report includes statement that the audit provides a reasonable basis for the opinion

	Report includes statement that the assertion is fairly stated in all material respects
	Report includes statement that the financial statements are free of material misstatements


Appendix B

“That’s the Way the Cookie Crumbles” Summary Steps and Similar Steps for Attribute Test of an Internal Control
	“That’s the Way the Cookie Crumbles”
	Test of Internal Control

	Assertion: All cookies have at least seven chocolate chips.
	Assertion: The controller, Mary Smith, initials all invoices.

	
	

	Plan
	Plan

	1.  Test objective: Determine if all cookies have at least seven chocolate chips.
	1.  Test objective: Determine if all invoices have been initialed by Mary Smith. 

	2.  Attribute: Cookie has at least seven chocolate chips.
     Exception:  Cookie has less than seven chocolate chips.
	2.  Attribute: Invoice includes initials “MS”
      Exception: Invoice does not have initials “MS”. (Approval by another person would be considered an exception.)

	3.  Population: All cookies
	3.  Population: All invoices

	4.  Sampling unit: One cookie
	4.  Sampling unit: One invoice

	5.  Specify confidence level or acceptable risk of incorrect acceptance (ARIA)
	5.  Specify confidence level or acceptable risk of assessing control risk too low (ARACR)

	6.  Specify tolerable error rate (TER)
	6.  Specify tolerable error rate (TER)

	7.  Estimate expected population error rate (EPER)
	7.  Estimate expected population error rate (EPER)

	8.  Determine the initial sample size (N)
	8.  Determine the initial sample size (N)

	
	

	Select and Perform
	Select and Perform

	9. Select the sample
	9. Select the sample

	10. Testing procedure: Count chips in each sampled cookie
	10. Testing procedure: Look for initials “MS” on each sampled invoice

	
	

	Evaluate
	Evaluate

	11. Sample deviation rate = Errors in Sample/N
	11. Sample deviation rate = Errors in Sample/N

	12. Compare sample deviation rate to TER; consider sampling error; conclude on acceptability of population
	12. Compare sample deviation rate to TER; consider sampling error; conclude on acceptability of population


Appendix C

Sampling Procedures for Attribute Sampling and Sampling for Account Balances

	Sampling for Attributes/Tests of Controls
	Sampling for Account Balances

	Plan
	Plan

	1.  State the objectives of the test
	1.  State the objectives of the test

	2.  Define attributes and exception conditions
	2.  Define misstatement conditions

	3.  Define the population
	3.  Define the population

	4.  Define the sampling unit
	4.  Define the sampling unit

	5.  Specify confidence level or acceptable risk of assessing control risk too low (ARACR)
	5.  Specify confidence level or acceptable risk of incorrect acceptance (ARIA)

	6.  Specify tolerable error rate (TER)
	6.  Specify tolerable misstatement (TM)

	7.  Estimate expected population error rate (EPER)
	7.  Estimate dollar amount of misstatements in the population

	8.  Determine the initial sample size
	8.  Determine the initial sample size

	
	

	Select and Perform
	Select and Perform

	9. Select the sample
	9. Select the sample

	10. Perform the testing procedures
	10. Perform the testing procedures

	
	

	Evaluate
	Evaluate

	11. Determine the sample deviation rate
	11. Determine the error in the sample

	12. Generalize from the sample to the population and decide the acceptability of the population
	12. Generalize from the sample to the population and decide the acceptability of the population


Appendix D
Effects of Changing Sampling Parameters on Sample Size
	Parameter
	Change in Parameter
	Effect on Sample Size

	ARIA
	Increase
	Decrease

	
	Decrease
	Increase

	ARACR
	Increase
	Decrease

	
	Decrease
	Increase

	TER
	Increase
	Decrease

	
	Decrease
	Increase

	EPER
	Increase
	Increase

	
	Decrease
	Decrease


� The professor can have someone else bake the cookies for him/her. However, we do not recommend using store-bought cookies as the number of chips in each cookie will be unknown, which complicates the discussions within the case.  Variations on the case that do not involve baking are included in the Implementation section.


� The X should be replaced with the tolerable error rate allowed by the class and the Start Date and End Date represent the starting and ending dates of the attestation testwork. 


� Statements on Standards for Attestation Engagements No. 12,  “Amendment to Statement on Standards for Attestation Engagements No. 10, Attestation Standards: Revision and Recodification.”


� The results are quantitatively the same when using only the University A students, only the University B students, or only the 24 students at University B who completed both the pre- and post-test surveys.


� We recognize that using eight chips to ensure there are at least seven chips in each cookie may not be economical and therefore not completely consistent with real-world procedures. However, based on our experience with this case, it is possible, even likely, that chips will fall out of some cookies during the cooling stage. Adding the additional chip helps to ensure that there will be no actual errors in the population used for the class exercise. The professor can also choose to reduce the number of chips in some cookies in order to “plant” known errors in the population.  However, as mentioned earlier, we have found that students tend to identify “errors” even when there are none.  We find that ensuring the population meets the assertion provides a better environment in which to discuss sampling issues and concerns.


� We would like to thank the referee for suggesting we include alternatives and providing some of those included.


� See Appendix D for chart on the effects on sample size of changing parameters.


� See Appendix D for chart on the effects on sample size of changing parameters.


� See Appendix D for chart on the effects on sample size of changing parameters.


� See Appendix D for chart on the effects on sample size of changing parameters.


� Questions 1 through 6 were answered on a 9-point Likert scale with 1 not effective at all and 9 very effective. Question 7 was answered on a 9-point Likert scale with 1 not at all worthwhile and 9 very worthwhile.


� Means are for all students completing the post-test survey. 


** Means are statistically greater than 5 (the mid-point) at p-value < 0.01 using a one-tailed t-test.


� Based on Statement on Standards for Attestation Engagements No. 10 “Attest Engagements”.
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