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WHAT IS TEM?
“a  conceptual framework that assists in 

understanding, from an operational 

perspective, the inter-relationship 

between safety and human performance 

in dynamic and challenging operational 

contexts” (Maurino, 2005, pg. 1)

•Threats are generally defined as events 

that occur beyond human influence.

•Errors are actions or inactions that can 

result in an unexpected outcome.

INTRODUCTION
The Line Operat ion  Safety Audit (LOSA) is a  safety assessment 

tool that takes human action into account. Originally 

developed for Delta Airlines, this safety audit uses Threat and 

Error Management  (TEM) as  a  framework to discern what 

events surrounding multiple aspects  of a  flight crew contribute 

to the safety of the flight. There may b e  use for this tool in the 

agricultural mechanics laboratory. By utilizing TEM through the 

LOSA, teachers c a n  not only learn and  reflect upon what 

threats and  errors a r e  impacting  their laboratory spaces,  but 

they c a n  also b e  better prepared  to teach  students how to 

recognize  threats and  errors. The purpose of this study was to 

a d a p t  a  LOSA to b e  sensitive to the agricultural mechanics 

laboratory environment.

HOW IT WORKS
The a d a p t e d  LOSA instrument used three third-party  observers to assess threats and  errors 

in a  co l lege- level, small engines class during the Spring of 2023.  The first two columns of 

the instrument a r e  for recording the threat or error and  to assign the appropriate  co de  

from a  provided index. For example, if the observers witnessed an oil spill, this would be 

considered a  spill threat and  assigned the corresponding code.

The next two columns focus on whether the threats a n d / o r  errors were recognized  and 

addressed,  either by students or teachers. There a r e  corresponding time stamps for e a c h  of 

these columns to help a d d  context to d a t a  analysis and  create  a  valuable d a t a  point for 

instruction: mean response time.

The resolution column has three possible responses and  al lowed the observers to record the 

outcome of e a c h  threat a n d / o r  error.

1.Inconsequential: The threat/error was addressed and  was left in a  satisfactory state. 

2.Undesired State: The threat/error was most likely not addressed and  a  threat remains 

present as  a  result.

3.Injury: a  threat was left unaddressed leading  to an  error. This error resulted in injury

RESULTS TO DATE
There have been four versions of the 

adapted LOSA developed. Version one 

was adapted as visually identical to the 

original LOSA form obtained for the pilot 

with only slight changes to the wording 

of the form. The first observation found 

this to be entirely unsuitable for the 

agricultural mechanics laboratory, being 

far too focused on individual behavior 

rather than recognition and approach to 

managing/maintaining a safe 

environment. Version two introduced all 

the features of the final form except for 

the time stamps. This iteration also 

introduced the cover page with the 

omission of a  notes section. Observer 

discussions after version two resulted in 

the addition of a  beginning time stamp 

and the change of result three in the 

resolution section from “additional error” 

to “injury.” Including the option of time 

stamps provided greater context for 

readers on the back end as well as 

another data point for reflection and 

instruction.

Pending results of this study, the tool will need val idated 

through future studies spanning a  variety of l a b  environments 

at  the secondary  and  post-secondary  levels. Specif ic  areas 

of study might include:

•Refining  intervention protocol

•Inter-state cooperat ive  studies to gather  a  d a t a  pool large 

enough to general ize

•Qualitative  studies concerning student and  teacher 

behavior during observation

•There a r e  tons more but my brain isn’t working

FUTURE PLANS
D a t a  col lected  from a  study planned for Fall of 2 0 2 3  will 

provide a  look at  not only what threats and  errors a r e  most 

common throughout a  university level construction course and 

help in developing  observer protocols for using the tool. This 

study is underway at  the time of this presentation.

COSTS
To date, there have been no financial expenditures since the a c c e s s e d  LOSA form was avai lable  

at  no cost. However, future studies might want to consider observer incentives to ensure 

maximum accuracy.  Finding individuals who a r e  willing and  ab le  to observe consistently and 

accurately  may prove difficult. An addit ional chal lenge of a l igning observer schedules is evident 

as  it is important to inter-rater reliability for the observers to evaluate the same laboratory 

environments simultaneously.
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