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Understanding how to accurately determine the Observed Time (OT) for a job is fundamental in work
measurement and industrial engineering. When observing a worker performing a task, the recorded
times for individual elements of the job are essential data points. These observed times, often
gathered through direct time studies, serve as the basis for calculating the OT, which reflects the
actual time a worker spends on a specific element, adjusted for various factors including personal and
environmental influences. This article explores the process of determining the OT from observed times
for four elements of a job, providing a comprehensive guide to interpreting, calculating, and utilizing

these data in work measurement.

Understanding the Concept of Observed Time (OT)

What is Observed Time?

Observed Time (OT) refers to the duration recorded during a time study when a worker performs a
specific element of a job. It captures the actual time taken, including any delays or interruptions that
occur during the observation period. OT is a raw measurement that requires adjustment to account for

worker performance variations, delays, and other factors to arrive at a standardized or normal time.



Importance of Accurate Observation

Accurate observed times are crucial for:
- Developing realistic standard times

- Planning production schedules

- Cost estimation

- Identifying inefficiencies

- Implementing work improvements

Gathering Observed Times for Multiple Elements

Four Elements of a Job

A typical job can be broken down into several elements, each representing a discrete activity or step.
For example, in a manufacturing process, elements might include:

1. Picking up the component

2. Moving to a workstation

3. Operating a machine

4. Returning tools or components

Recording Observed Times

For each element, the observer records the time taken during multiple observations, resulting in a set
of observed times:
-T1,T2, T3, T4, .., Tn

Where ‘n’ is the number of observations per element.



Methods for Calculating the Observed Time (OT)

Determining the OT involves analyzing the observed times for each element and applying appropriate

calculations or adjustments. Several methods are used based on the context and data quality.

Method 1: Averaging Observed Times

The simplest approach is to calculate the average of the observed times for each element.

Steps:

1. Sum all observed times for an element:

\[

\text{Sum}=T 1+T 2+ T 3 +\dots + T _n
\

2. Divide by the number of observations:

\[

\text{Average (OT)} = \frac{\text{Sum}}{n}

\

3. Repeat for each element.

Advantages:
- Easy to compute

- Provides a basic estimate of typical performance

Limitations:

- Does not account for variability or biases



Method 2: Use of the Median

The median of observed times can sometimes better represent the typical time, especially when data

contains outliers.

Steps:

1. Arrange observed times in ascending order.

2. Find the middle value:

- If odd number of observations, median is the middle value.

- If even number, average the two middle values.

Advantages:

- Less affected by outliers than the mean

Method 3: Applying Performance Rating or Rating Factors

Observed times are often adjusted to a standard performance level using rating factors.

Understanding Rating Factors:
- Performance Rating (PR): A percentage indicating how fast or slow the observed worker performed
relative to standard pace.

- Standard Time (ST): The time it would take a worker working at standard performance.

Calculation:

\[

\text{Standard Time} = \frac{\text{Observed Time}}{\text{Performance Rating}}
\]

Determining OT:



- The OT is often the observed time adjusted for performance rating, representing a normalized time

that can be compared across different workers or conditions.

Calculating the Overall Observed Time (OT) for the Job

Once individual element OT calculations are completed, the next step is to determine the total

observed time for the entire job.

Summing Element Observed Times

The total observed time (OT) for a job is generally the sum of the observed times for all elements:

\[
\text{OT}_{\text{job}} = \sum_{i=1}"{4} \text{OT} i
\]

Where:

- \(Mext{OT} _i\) is the observed time for element \(i\).

Adjustments for Delays and Interruptions

To refine the total OT, adjustments are made for:
- Personal delays
- Machine delays

- Environmental factors

These are often incorporated through allowances or factors such as:



- Performance rating
- Rest allowances

- Fatigue allowances

Adjusted Observed Time (AOT):

\[

\text{AOT} = \text{OT} \times (1 + \text{Allowance Percentage})
\

Practical Example: Calculating OT from Observed Times

Suppose you have observed four elements during multiple cycles, with the following observed times (in

minutes):

| Element | Observation 1 | Observation 2 | Observation 3 | Observation 4 | Average (OT) |

I I I I I I I
| Element1]2.02.1]1.9]2.0]2.0 |

| Element2 151614 |15]15]|
| Element 3|3.0]3.2]|2.8]3.0]3.0|
| Element4|1.0|1.1]09|1.0]1.0]|

Total Observed Time:

\[

\text{OT}_{Mext{total}} = 2.0 + 1.5 + 3.0 + 1.0 = 7.5 \text{ minutes}
\]

This total can then be adjusted for allowances or performance ratings depending on the context.



Factors Influencing the Accuracy of OT Calculation

Variability in Observed Times

- Variations may occur due to worker differences, environmental factors, or measurement errors.

- Using multiple observations and averaging helps mitigate this variability.

Observer Bias and Errors

- Consistent training and standardized procedures enhance measurement reliability.

Performance Levels

- Adjusting observed times for worker performance ensures fair comparisons and realistic standards.

Environmental and Personal Delays

- Regular allowances and proper observation conditions help produce accurate OT estimates.

Conclusion

Determining the Observed Time (OT) for a job based on observed times of its elements is a

fundamental task in work measurement. By systematically recording multiple observations for each



element, applying averaging or median calculations, and adjusting for performance and delays,
industrial engineers can accurately estimate the OT. This process enables effective planning, costing,
and improvement of work processes. Mastery of these techniques ensures that time studies yield
reliable data, supporting productivity and operational excellence in manufacturing and service

industries alike.

Frequently Asked Questions

What is the first step in determining the Observed Time (OT) for a job
element given the observed times?

The first step is to record and verify the observed times for each element accurately, ensuring data

consistency before calculations.

How do you calculate the average observed time for a job element
when multiple observations are available?

Sum all observed times for the element and divide by the number of observations to obtain the

average observed time.

What role does normal time play in determining the Observed Time
(OT)?

Normal time is used to adjust the observed time based on performance rating, helping to derive a

standardized observed time for the element.

How can performance rating be incorporated into the calculation of



the Observed Time (OT)?

The observed time is multiplied by the performance rating factor to adjust for worker efficiency,

resulting in the observed time for the element.

If the observed times for the four elements are 3, 4, 2.5, and 3.5
minutes, how do you determine the total Observed Time (OT)?

Add all four observed times together: 3 + 4 + 2.5 + 3.5 = 13 minutes. The total OT is 13 minutes.

Why is it important to analyze the observed times of different elements
in a job?

Analyzing observed times helps identify time-consuming elements, optimize processes, and improve

productivity by targeting specific areas for improvement.

What are common sources of error when recording observed times for
job elements?

Errors can stem from inaccurate timing, worker inconsistency, environmental factors, or misrecording

data, which can all affect the accuracy of the observed times.

Additional Resources

Given These Observed Times (in Minutes) For Four Elements Of A Job, Determine The Observed

Time (OT)

In industrial engineering and work measurement, understanding how to accurately determine the
Observed Time (OT) for a job is crucial for establishing fair labor standards, improving processes, and
optimizing productivity. When faced with observed times for individual elements within a job, the task is

to accurately combine these to find the total observed time, which reflects the actual time taken by a



worker under normal conditions. This article provides a comprehensive guide on how to approach this
problem, covering the key concepts, step-by-step procedures, and practical tips for professionals

involved in work measurement and time study analysis.

Understanding the Basics of Observed Time (OT)

Before diving into the calculation process, it's essential to clarify what Observed Time (OT) represents

in the context of work measurement.

- Observed Time is the actual time recorded during a study for a worker to complete a specific element
or task under normal working conditions.

- It captures the real-world performance, including typical delays, fatigue, and minor interruptions.

- It serves as the foundation for calculating standard times, which include allowances for rest, fatigue,

and personal needs.

In many cases, a process or job is broken into several elements or steps, each with its own observed
time. The challenge is to combine these element times into a total observed time for the entire job or a

specific process cycle.

The Scenario: Four Elements with Observed Times

Suppose you have observed times for four elements of a job, recorded during a time study. These are

given in minutes:

- Element 1: t1
- Element 2: 12

- Element 3: t3



- Element 4: t4

Your goal is to determine the Observed Time (OT) for the entire job segment, which involves

combining these individual element times accurately.

Step-by-Step Guide to Calculating Observed Time (OT)

Step 1: Verify the Data and Understand the Elements

Start by ensuring that the observed times for each element are:

- Recorded correctly during the time study

- Measured under consistent conditions

- Representative of a typical cycle

Identify if the times are average observed times or maximum/minimum times, as this affects the

interpretation.

Step 2: Sum the Observed Times for All Elements

The most straightforward method to determine the total observed time is to sum the individual element

times:

Total Observed Time (OT) =11 +t2 +13 + 4

This sum represents the actual time a worker spends on all four elements during a standard cycle.

Example:



| Element | Observed Time (minutes) |

I | |
|t1]3.5 |

1228 |
|13 4.2 |
|t4 3.0 |

Total OT =35+ 28 + 4.2 + 3.0 = 13.5 minutes

Step 3: Consider Overlaps or Dependencies Between Elements

In some cases, elements are performed sequentially without delay, meaning the total observed time is
simply the sum. However, if there are overlaps or simultaneous operations, you need to adjust

accordingly.
- Sequential elements without overlap: Sum directly.
- Overlapping elements: Use the most significant observed time or apply specific work measurement

techniques to account for concurrency.

Note: For the purpose of this guide, we assume the elements are sequential and independent, making

the sum adequate.

Step 4: Adjust for Any Delays or Interruptions

If during the observation, delays or interruptions occurred that are not part of the normal process, you

should:

- Exclude these from the observed times, or

- Adjust the recorded times to reflect normal efficiency.



Step 5: Incorporate Allowances (Optional)

The observed time (OT) reflects actual work time. To determine standard time, allowances for fatigue,

personal needs, and delays are added later. For now, focus on the raw observed time.

Practical Example: Calculating OT from Given Data

Let's work through an example with actual observed times.

Given:

- Element 1 (t1): 5 minutes

- Element 2 (t2): 3.5 minutes

- Element 3 (t3): 4.5 minutes

- Element 4 (t4): 2.5 minutes

Calculation:

OT=5+35+45+ 25 =15 minutes

This total represents the observed time for one complete cycle of the job's four elements.

Additional Considerations and Advanced Topics

1. Handling Multiple Observations

If multiple observations are available for each element, consider:



- Calculating the average observed time for each element.

- Using the average for more accurate total OT.

2. Using Rating and Normal Time

Observed times are often adjusted for worker performance:

- Rating factor adjusts the observed time to a standard pace.

- Normal Time = Observed Time x Rating factor

While this is beyond the scope of simply determining OT, understanding it is crucial for comprehensive

work measurement.

3. Dealing with Variability

If observed times vary significantly across observations:

- Use statistical methods to determine the most probable time.

- Consider the median or a weighted average.

4. Applying the Formula for Complex Jobs

For jobs with multiple steps, dependencies, or overlapping elements, more sophisticated methods like

Simultaneous Work Measurement or Pre-determined Motion Time Systems (PMTS) may be necessary.

Summary: The Key Takeaways

- The observed time (OT) for a job with four elements is primarily the sum of the individual observed

times.



- Ensure data accuracy, consistency, and representativeness before summing.
- Adjust for overlaps or dependencies if necessary.
- Use the total OT as a baseline for further time standardization and analysis.

- Remember that OT provides the foundation for calculating standard time, which includes allowances.

Final Thoughts

Determining the Observed Time (OT) from observed data across multiple elements is a fundamental
skill in work measurement. By carefully recording and analyzing the observed times, and summing
them appropriately, industrial engineers and work study professionals can develop accurate standards,
improve workflow efficiency, and optimize labor utilization. Always approach the process systematically,
verify data quality, and consider the specific context of each job to ensure meaningful and reliable

results.

Accurate calculation of OT is not just a mathematical exercise; it's a vital step toward understanding
work, enhancing productivity, and ensuring fair labor practices in any manufacturing or service

environment.
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