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Abstract 

High school teachers, like most people, make mistakes on a regular basis, but they have also 
developed mistake-proofing methods to negate the impact of these errors. There is currently no 
published research in the field of identifying common mistakes and employing mistake-proofing 
techniques among teachers in a high school environment. A qualitative, descriptive study describes 
the most common mistakes made by teachers at a magnet high school in the metro-Atlanta area as 
well as the mistake-proofing methods used to mitigate these mistakes. An online survey was 
distributed to all faculty at the high school and 30 responses were received within the four-week 
deadline. The most common error reported related to the grading of assignments. Teachers also 
struggled with personal time management, as well as classroom time management. Results indicate 
six common types of mistakes and their respective mistake-proofing methods that are discussed in 
this paper. 

1. Introduction 

Mistake-proofing (or error-proofing) is a Lean concept dating back to the 1600s, but was 
popularized by Shigeo Shingo and Taiichi Ohno during the creation of the Toyota Production System 
(TPS) (Liker, 2004). Since Toyota’s adoption of mistake-proofing, many corporate businesses have 
also adopted mistake-proofing (Schmidt, 2013). Now, medical practices have begun to experiment 
with mistake-proofing methods (Grout, 2013). 

What constitutes a mistake, or error? In manufacturing, some consider a mistake to be anything 
that creates waste (Liker, 2004). In quality control, a mistake is a defect or fault in the product 
(Goldratt, 2007). For purposes of this research, the researchers have adopted Goldratt’s definition 
and conveyed to the teachers that a mistake (or error) is a defect or fault in the product, the intent 
being that if a teacher’s mistake takes away from a student’s quality of education, it should be 
corrected (Kuyini, 2007). 

There are numerous ways to implement mistake-proofing methods. Typically, mistake-proofing 
efforts have focused on repeatable tasks, the flow of both materials and information, and the 
production flow, such as those found in manufacturing (Nicolay, 2012). Moreover, there are three 
categories of mistake-proofing: (1) prevention in the environment; (2) error detection to prevention; 
and (3) prevention of the influence (Grout, 2007). Prevention of mistakes in the environment 
employs a device inside a system to send visual displays or notices about an error (Schmidt, 2013). 
An example would be placing tiles on the floor that signal certain restrictions in the area (Grout, 
2007). Workers tend to use error detection to prevention when management encourages workers 
to find errors and then develop unique solutions to avoid or correct the error (Liker, 2004). An 
example of prevention of the influence of an error is when a worker detects an error and then fixes 
the error before the product moves further along the production queue (Goldratt, 2014). 
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The impact of mistake-proofing is inherently different for each organization. At Toyota, for 
example, implementing mistake-proofing into a former General Motors plant increased job 
satisfaction (Liker, 2004). Mistake-proofing minimized the quantity of mistakes made, thereby 
reducing stress levels, in the logistics industry (Schmidt, 2013). In the healthcare industry, changing 
a medical kit increased the price of the medical kit, but halved the number of infections which saved 
an organization approximately three million dollars (Grout, 2007). In the food service industry, 
mistake-proofing methods increased worker job satisfaction and morale (Keyser, 2017). In short, 
mistake-proofing improves the quality of products and reduces waste (Liker, 2004; Manivannan, 
2006). Manivannan further suggests that organizations should be focused on continuous 
development of techniques and systems to avoid future errors in order for mistake-proofing to have 
a lasting impact. 

Teachers, like most people, routinely make mistakes (or errors) despite advances in error-
proofing mechanisms such as Spell Check and proofreading of manuscripts. Mistakes still tend to slip 
through the cracks and, if mistakes occur often enough, this may lead to an increase in stress levels 
and job dissatisfaction for the teacher. Examples of increased student stress levels resulting from 
teacher mistakes include: 1) if the teacher inadvertently failed to cover the material on an 
assessment, thereby creating angst for the student while taking the assessment, such as an exam; 
and 2) if incorrect grades were entered in the teacher’s gradebook for their respective assignments, 
thereby perplexing students who thought they had performed better than their grades reflect on 
their periodic grade reports. Further, increased stress levels for both the teacher and student could 
lead to severe health-related issues. If teachers are sufficiently dissatisfied with their jobs, this may 
lead to their seeking other employment, thus, having a deleterious effect on teacher retention rates. 
However, like many people in the industrial world, teachers have developed mistake-proofing 
methods to make their jobs easier. Despite the growing number of teachers using mistake-proofing 
techniques, there exists no current published literature of the mistake-proofing methods that 
teachers use. The purpose of this study is to describe the mistakes that teachers make and their 
resultant mistake-proofing methods developed at an Atlanta-area Magnet High School that 
specializes in drawing academically motivated students to their Academy of Mathematics, Science, 
and Technology program. The scope of this study is to learn what types of mistakes are common to 
teachers and the mistake-proofing methods that teachers develop to address these mistakes. This 
provides valuable insight into how mistake-proofing is employed in higher education. 

2. Literature review 

The successful applications of lean techniques in the manufacturing sector are widely published. 
Although Lean sometimes fails in organizations (Keyser et al., 2016), most industrial practitioners will 
attest to the many benefits afforded by successful Lean implementation. Whereas published 
literature has demonstrated Lean applications in the healthcare, logistics, marketing and sales 
industries, Lean can also be successfully applied in other industries such as the food service industry 
and education.  

De Steur et al. (2016) conducted a systematic review to show the potential of value stream 
mapping, Just-in-Time, and 5s to identify and reduce food losses and wastes in the supply chain. An 
in-depth bibliographic study by dos Reis Leite (2015) reveals that applying the Lean philosophy 
incorporates a mix of tools and practices to a given situation in the services sector. Malihe et al. 
(2014) presents a collection of Lean tools and techniques, such as demand collaboration, continuous 
improvement, and inventory management, that are vital for decreasing costs and wastes on Halal 
food supply chains. Farhad & Alireza (2009) use six sigma methodology to reduce delivery lead time 
in a food distribution network for small- to medium-sized enterprises (SME). The use of value chain 
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analysis in the supply chain highlights waste elimination opportunities at both the producer and 
processor levels in the UK beef foodservice sector (Francis et al., 2008). (Keyser et al., 2017) discusses 
how Lean was applied in the food service industry citing three restaurant examples in Tennessee 
using tools and techniques such as mistake-proofing, visual management, 6s, kaizen, and setup time 
reduction, 

Although published research concerning the application of Lean in higher education institutions 
exists, current published research is bereft of mistake-proofing common errors in higher education 
institutions. Sunder and Antony (2018) suggest a six-stage conceptual framework for applying 
lean/six sigma (LSS) in higher education institutions (HEIs). The six stages center around involvement 
from top management in ascertaining whether the organization is ready and aligned to carry out the 
organizational vision for quality excellence and, if so, a deployment strategy must then be developed. 
Stakeholders must be educated and teams formed to carry out the deployment strategy. Identifying 
and implementing LSS projects, then executing the conclusions is the final critical stage. They do 
recognize that this is a conceptual framework, limited by the fact that it had not been tested in a 
real-life context. 

Narayanamurthy, et al. (2017) developed a framework that provides a structured procedure for 
implementing Lean thinking (LT) in educational institutions by using an action research methodology 
to identify wastes and propose various solutions in the initial stages of implementation. 

Doman (2011) allowed undergraduate students to apply and reinforce what they learned about 
Lean in their coursework towards improving administrative processes in higher education. LeMahieu 
et al. (2017) engaged an organization in continuous problem-solving, learning, and quality 
improvement with Plan-Do-Check-Act (PDCA) cycles by improving technology support and services 
for instructional purposes in a school district system. Maguad (2007) used Lean techniques to reduce 
waste and improve operational efficiency. Stewart and Grout (2001) believes that an understanding 
of the cognitive mechanisms underlying human error will aid in the prevention of mistakes by 
adjusting the work environment to provide cues that prevent a particular cognitive response. 
Teachers were more likely to remain in their jobs if there were professional development 
opportunities, student interaction, more available resources, and being able to make mistakes 
without fear of repercussion (Gaikhorst et al., 2014). 

3. Design Methodology 

The research design for this study is a qualitative descriptive design, which allows for exploratory 
research into the types and causes of mistakes by teachers, and mistake-proofing methods 
developed by the teachers. The research method employed was an online survey consisting of eight 
demographic questions and two open-ended questions distributed to all faculty working at the 
magnet high school. A convenience sample of n = 30 responses were received. A convenience sample 
is such that data is obtained based on availability rather than as representative of the population 
(Leedy, 2001) – simply put, 30 responses were received and all 30 responses were used for analysis 
in this study.  

The survey was modified from a study regarding the errors made by election officials 
(Ansolabehere & Shaw, 2016). The two open-ended questions were modified to pertain to the 
teaching profession. All participants were asked to identify three mistakes they routinely made and 
the mistake-proofing methods they used for each mistake. 

With assistance from the high school research and internship director, all faculty were provided 
with a link to the survey via email. The survey was available for four weeks, whereupon the 
categorical data was then entered into a spreadsheet for analysis.  
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4. Analysis 

The purpose of this study is to describe the mistakes that teachers make and their resultant 
mistake-proofing methods developed at an Atlanta-area Magnet High School. From the n = 30 
responses in the survey, a total of 82 matched sets – that is, 82 mistakes accompanied by their 
respective mistake-proofing methods were used in the analysis. One odd set, meaning one mistake 
was stated but it lacked a mistake-proofing method, was eliminated from further consideration. The 
results are shown in the order of the questions in the survey. 

Question 1: All participants agreed to the terms and conditions listed in the Participant Consent 
Form. The terms and conditions pertained to the fact that participation was strictly voluntary and 
anonymous and that agreement allowed consent for the researchers to use this data in the study. 
Question 2: This question asked for three common mistakes made by the participant. The 82 
mistakes cited by participants were categorized into six common mistake types: 1. Assignment, 2. 
Attendance, 3. Grading, 4. Management, 5. Misjudgment, and 6. Presentation. The category with 
the highest frequency of mistakes was Grading with 22 responses out of the total of 82 responses. 
Examples of grading mistakes include unfair grading of open-ended questions, mis-graded 
multiple-choice problems, and grade entry mistakes. The second largest category was 
Management with 20 responses.  Management referred to both time management and 
management of the classroom. The third largest category of mistakes was Presentation with 15 
responses. Presentation mistakes consisted of mistakes by teachers during class lectures or 
information that was presented in one class but not in other similar classes. The fourth largest 
category of mistakes was Assignment with 12 responses. Examples include typographical 
mistakes in the assignments, poorly designed assignments, and nebulous language causing 
student confusion in understanding the assignment. The fifth largest category of mistakes was 
Misjudgment with 9 responses. Misjudgment mistakes are related to teachers either 
overestimating or underestimating the students’ knowledge, motivation, or their access to 
resources to do the assignments. Finally, the sixth, and smallest, category of mistakes was 
Attendance with 4 responses. In all four cases, this mistake was attributed to simply forgetting to 
take attendance. 

 

 
Figure 1. Pareto Chart of Types of Mistakes 
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Question 3: This question asked for three mistake-proofing methods – one for each mistake listed 
by the participant to indicate current mistake-proofing methods that teachers use. The 82 
mistake-proofing methods cited by participants were categorized by highest frequency of the six 
common mistake types from Question 2: 1. Grading, 2. Management, 3. Presentation, 4. 
Assignment, 5. Misjudgment, and 6. Attendance. 
 

 Grading. Grading was decomposed into eight types of mistake-proofing methods: 1. Analysis, 2. 
Combine grades, 3. External Tools (i.e., ruler), 4. Pay attention, 5. Review grades, 6. Review 
answer key, 7. Grading rubric, and 8. Student check grades (for verification of correct grade). Of 
the 22 responses, Review grades and Student check grades for verification were tied with 5 
responses each. These results were followed by using an External Tool such as a ruler to aid in 
following student grades by row down a spreadsheet and Review Answer Key to verify correct 
answers before grading with 3 responses each. To address the unfair grading of open-ended 
questions, there were two responses citing the creation of a grading rubric, rather than using 
subjective grading, as a remedy for this problem. Paying closer attention to grade entry (2 
responses), Combining grades to make up for a missing grade (1 response), and further Analysis 
of inaccurately graded multiple choice questions (1 response) rounded out the remaining 
responses. 

 
Table 1. Grading 

Mistake-proofing methods Count 
Analysis 1 
Combine grades 1 
Use external tool (i.e., a ruler) 3 
Pay attention 2 
Review grades 5 
Review answer key 3 
Create a grading rubric 2 
Student check own grades 5 
Total 22 

 
 Management. Management was decomposed into four types of mistake-proofing methods: 

Constant adjustment, Effective use of planning time, Elimination of distractions, and Make it 
work. Constant adjustment led the Management category with 7 out of 20 total responses. 
Constant adjustment refers to constantly adjusting classroom management and poor plans for 
the day. Planning had 10 responses. The mistake-proofing method cited most frequently was to 
make time to plan ahead rather than at the last minute. Other mistake-proofing methods include 
making it work even with a lack of planning (2 responses) and eliminate distractions while 
planning (1 response). 

 
 Table 2. Management 

Mistake-proofing methods Count 
Constant adjustment 7 
Planning 10 
Eliminate distractions 1 
Make it work 2 
Total 20 
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Presentation. The 14 responses for Presentation were decomposed into four types of mistake-
proofing methods: Planning the lecture, Re-teach the topic, Creating an outline, and Reviewing 
the lecture. Six teachers used an outline to avoid giving students incorrect information and to 
ensure that all classes received the same information on the topic. There were five responses for 
reviewing the presentation to catch and correct any mistakes before giving the presentation to 
the class. Specifically, teachers were looking for typographical errors and checking to see that all 
necessary lecture details were covered in the presentation. Two responses indicated planning for 
specific information to be discussed in class that day and one response indicated re-teaching the 
lecture to students who did not comprehend the initial lecture on a topic. 

 
 Table 3. Presentation 

Mistake-proofing methods Count 
Planning specific info 2 
Re-teach topic 1 
Outline 6 
Review lecture 5 
Total 14 

 
 Assignment. Assignments was decomposed into three types of mistake-proofing methods: 

Planning, Revision, and Creating the assignment correctly. Seven of the 12 total mistake-proofing 
responses referenced revising assignments after finding typographical errors and poorly worded 
instructions in the assignment. Planning followed with 4 responses. Planning referred to reducing 
both the number of mistakes made and the length of the assignment. One respondent cited 
creating the assignment correctly the first time to alleviate any problems associated with a given 
assignment. 

 
 Table 4. Assignment 

Mistake-proofing methods Count 
Planning to reduce mistakes 4 
Revise assignment 7 
Create it right 1 
Total 12 

 
 Misjudgment. Misjudgment was decomposed into three types of mistake-proofing methods: 

Revise assignment, Provide extra materials and assignments, and Reviewing the lecture material 
with students. Of a total of 10 responses, there were 4 responses for Assignment. Here, teachers 
who cited Revise assignments were trying to prevent both overestimating students’ knowledge 
and underestimating students’ self-motivation. Providing extra materials and assignments 
received 4 responses. This was designed to provide extra practice students needed to master a 
topic. The final 2 responses pertained to teachers who reviewed course materials with students 
prior to a test in order to ensure that students were adequately prepared to take the test. 

 
Table 5. Misjudgment 

Mistake-proofing methods Count 
Revise assignment 4 
Provide extra materials/assign. 4 
Review lecture material 2 
Total 10 
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 Attendance. Attendance was decomposed into three types of mistake-proofing methods: Lesson, 
Attention, and Students. Of the 4 total responses, adding time to the lesson (keeping students 
busy) to allow time to take attendance received 2 responses. Paying close attention to taking 
attendance and using students to confirm attendance (1 response each) were employed to 
overcome the mistake of inaccurately recording attendance. 

 
Table 6. Attendance 

Mistake-proofing methods Count 
Add time to lesson 2 
Pay attention 1 
Using students to confirm 1 
Total 4 

 
 The following categories (in bold face type) below round out Questions 4-8 in the survey. 
 Demographics. Demographics for the participants in this study for Gender, Age, Department, and 

Experience and discussed below. 
 Gender. Of the n = 30 participants in this study, 20 were female and 10 were male. 
 Age Range. Four categories for age range and their respective counts are shown in Table 7. 

 
Table 7. Age range of participants 

Age Range Count 
25 to 34 2 
35 to 44 11 
45 to 54 15 
55 to 64 2 

 
 Department. Eight departments at the magnet high school and the number of participants in each 

department are shown in Table 8. 
 

Table 8. Departments of participants 
Departments Count 

Career Tech 3 
Fine Arts 2 
Language Arts 4 
Math 8 
Physical Education 3 
Science 5 
Social Studies 4 
Special Education 1 

 
 Experience. Five categories of number of years of experience and the number of participants are 

shown in Table 9. 
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Table 9. Years of experience of participants 
Years of Experience Range Count 

0 to 5 4 
6 to 10 2 
11 to 15 7 
16 to 20 6 
Over 20 11 

5. Research limitations 

This study has the following research limitations: (1) Participant’s understanding and awareness 
of a mistake. If a teacher is unable to recognize a mistake that he/she made, then it would be difficult 
for him/her to report it accurately. (2) Despite the survey being anonymous, a teacher may still be 
unwilling to admit a mistake. (3) The study cannot be generalized due to its small sample size of one 
magnet high school in the metro-Atlanta area with 30 responses. (4) Participation in the online survey 
was voluntary and anonymous. Therefore, the convenience sample size of n = 30 may not be 
considered representative of the entire faculty population. (5) If a teacher was unable to fully 
comprehend the definition of a mistake (or error) in terms of this study, then his/her response may 
not be as accurate as compared to the responses from other participants.  

6. Conclusions and Recommendations 

Thirty responses were received yielding 82 reported mistakes and their corresponding mistake-
proofing methods. The most prevalent type of mistake reported was Grading. Examples of grading 
mistakes include unfair grading of open-ended questions, incorrect or missing grade entry into a 
gradebook, and mis-graded multiple-choice problems. Mistake-proofing methods included reviewing 
grades entered, using an external tool such as a ruler to help the teacher as he/she reads down a 
spreadsheet, reviewing the answer key for correctness prior to grading an assignment, and creating 
a grading rubric to fairly assess all student responses to open-ended questions.  

The second most common type of mistake reported was Management – that is, time 
management and management of the classroom during a lecture period. There were instances when 
teachers felt there was too much data to analyze in the time given and also poor planning that 
contributed to the ineffective use of classroom time. Mistake-proofing methods included making 
time in advance to properly plan the lecture before presenting it followed by constantly making 
adjustments during the lecture period to cover requisite material despite a poorly planned lecture. 

The third most common type of mistake reported was Presentation. Presentation mistakes 
referred to mistakes that teachers made during a lecture or the fact that a teacher would present a 
certain body of material in one class but forget to present this same material in other similar classes. 
The top mistake-proofing method was creating an outline to avoid giving students incorrect 
information and to ensure that all classes received the same information on the topic followed by 
reviewing the presentation to catch and correct any mistakes before giving the presentation to the 
class. 

The fourth most common type of mistake reported was Assignment. Assignment mistakes 
referred to typographical mistakes in the assignments, poorly designed assignments, and nebulous 
language causing student confusion in understanding the assignment. Mistake-proofing methods 
included revising the assignment and also planning to reduce the number of mistakes in an 
assignment to zero. 

The fifth most common type of mistake reported was Misjudgment. Examples of Misjudgment 



The Journal of Management and Engineering Integration Vol. 12, No. 1 | Summer 2019  
 

 57 

mistakes include teachers either overestimating or underestimating the students’ knowledge, 
motivation, or their access to resources to do the assignments. Mistake-proofing methods included 
revising assignments that were designed to prevent both overestimating students’ knowledge and 
underestimating students’ self-motivation and providing extra materials and extra assignments to 
give students more practice in order to master a topic. 

Finally, the sixth most common type of mistake reported was Attendance. Attendance mistakes 
primarily occurred when teachers forgot to take attendance. Mistake-proofing methods included 
paying closer attention to taking attendance in class and also adding time to lectures in order to keep 
students busy to allow time for the teacher to take attendance. 

Recommendations include conducting future studies of multiple high schools and to use random 
sampling, if the sample size is sufficient, to determine whether those teacher mistakes align with 
what was discovered in this seminal research study, thus, generalizing the results on a much broader 
scale. This type of research study could also be conducted at the college or university level. 
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