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The project aim was to assess the overall food safety behaviors and culture 
surrounding the implementation of temperature monitoring technology as it 
relates to active managerial control (AMC). 
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Paper logs for recording holding temperatures of foods that need time and 
temperature control for safety (TCS) were replaced with a digital food 
safety management system in the treatment dining hall for 12 weeks.

Handheld digital thermometers were used to obtain and upload 
temperatures to a computer system in real time. Using a “Control Unit” 
tablet, anytime a temperature read below a threshold of 135°F, the serving 
line team member was alerted and guided through pre-defined 
corrective action steps to resolve the deviation. This threshold was 
determined by the North Carolina Food Code, an adaptation of the USDA’s 
2009 Food Code.

In-person interviews with dining hall line managers and executive 
management at the treatment (n=5) and control dining halls (n=5) were 
conducted to determine their thoughts on the technology and food safety 
culture within their respective dining hall. These results were coded for 
common themes among interviews.

Serving line team members at the treatment (n=7) and control dining halls 
(n=8) were asked to participate in an online survey to determine their 
thoughts on the technology, knowledge of food safety, and the role of 
management in food safety culture. Surveys consisted of demographic 
questions, Likert-type questions on a 7-point scale, and open-ended 
questions.

Food safety culture has been defined in various ways; in short, however, it 
is the culmination of reactions and responses to food safety employees 
within an organization have1-2. One needs to think not only of the company, 
but also about how and why people perform certain behaviors3.

A positive food safety culture requires active managerial control. 
Management involvement in the implementation and use of a food safety 
management system is vital for its success2. Managers are also likely to 
pass on their food safety culture to personnel they train, whether it is 
positive or negative4. 

To date, there has not been a triangulation study of the food safety culture 
surrounding new technology implementation within a university dining hall 
system. 

RESULTS – TEMPERATURE MONITORING
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Next steps for this project include the further evaluation of food safety 
culture within the dining hall by looking into aspects other than temperature 
abuse, such as cleaning and sanitizing practices. This study should also be 
conducted at university dining halls in other geographic locations to 
compare and contrast practices.

The benefits of the electronic system were that employees felt confident 
using the system, it was accurate and provided accountability, and several 
reported that it was faster than the old paper system.

While the percentage of total of temperature abuse points was low, there is 
always room for improvement. A majority of temperature abuse was not 
followed up with proper corrective actions. More training should be 
conducted to educate line staff on the importance of keeping food at safe 
holding temperatures. Furthermore, managers should be ensuring proper 
corrective actions and food safety guidelines are being followed; however, 
they need support from senior management.
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4,126 total temperature points recorded during the 12 week observation 
period. 3.8% of temperature points (n=156) recorded were below 135°F, 
resulting in temperature abuse according to the North Carolina Food Code. 
Subsequently, only 13% of temperature abuse instances were followed by a 
proper corrective action.

DISCUSSION AND CONCLUSIONS 
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QUALITATIVE RESULTS
Results from the survey included that 71% of treatment serving line 
members preferred the digital technology to their paper logs, and 100% 
of treatment serving line members indicated they were very confident in 
using the handheld thermometers. 

Overall, treatment managers were very happy with the technology indicating 
it was faster and had more accountability. Treatment managers also said 
they felt the treatment dining hall was paying more attention to food 
safety at the dining hall since this project was implemented. They identified 
one of the biggest obstacles of the technology was the length of time it took 
to train employees because of language and technology barriers. 
Interestingly, most managers indicated that they were not going back over 
the digital logs to ensure employees were following proper corrective 
actions.

During the manager interviews, both the treatment and control managers 
indicated that the university dining system as a whole was committed to 
food safety; however, some managers from both dining halls wanted more 
support from senior management when bringing up food safety concerns. 
When asked what improvements could be made to the dining hall’s food 
safety program, managers mentioned that they would like to see a more 
thorough food safety training program implemented for new employees 
along with refresher courses throughout the year for more-seasoned 
workers. 

Temperature Points Temperatures (°F)
Minimum Value 78
Maximum Value 207.4
Average Value 146.2
Standard Deviation 10.8

This scale consists on a 7-point Likert scale ranging from 1 (strongly agree) to 7 (strongly disagree).
Food safety knowledge between the dining hall serving line members was not significant for any question 

using a two-sample p-test with a significance level of 0.05.
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