
Background
Beville Operator Performance Specialists is a 

consulting firm in human factors and 

engineering with a focus on operator 

performance analysis within refinery and 

petrochemical industries. They partnered with 

our team to study how indicator design and 

visual clutter affect operator performance in 

real-world control environments.

Methodology
• Sample Size: 20 participants

• Testing Duration: 30 minutes

• Display Setup: 4 simulations

• Survey :

This survey gathered feedback from operators to 

evaluate the effectiveness of different dashboard 

display configurations in industrial environments. It 

focused on how varying levels of visual clutter and 

indicator types (dial vs. bar) impact key performance 

metrics such as reaction time, accuracy, and 

situational awareness. The responses provide 

valuable insights into operator preferences and 

highlight the importance of clear, clutter-free displays 

for improving decision-making, reducing errors, and 

enhancing overall safety in high-pressure settings.
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Context
Why are dashboards important in industrial 

environments?

Dashboards are crucial for operators in 

environments like chemical plants and refineries 

because they help them make timely, critical 

decisions about system operations and statuses.

What issues do excessive display clutter and 

poorly designed indicators cause? Excessive 

clutter and poorly designed indicators can slow 

down operators' ability to interpret data quickly, 

potentially leading to mistakes that affect safety and 

operational efficiency.

What is the goal of this study?

This study explores how different types of visual 

indicators—specifically dial and bar indicators—and 

varying levels of clutter affect operator performance, 

such as reaction time and situational awareness.

How will this study help improve operator 

performance?

By identifying the most effective display 

configurations, the study seeks to optimize 

dashboards for better decision-making, improving 

operator safety, accuracy, and efficiency in high-

pressure environments.

Definitions:

Bar Indicator: A visual tool that represents data 

using a bar, where the length or fill of the bar 

indicates the value being measured, making it easy 

to compare and interpret values quickly.

Dial Indicator: A visual tool that displays data using a 

circular dial with a needle or pointer that moves to 

indicate the value being measured, similar to a 

traditional gauge.

Clutter: The presence of unnecessary or excessive 

visual elements in a display that can make it difficult 

to focus on important information. In the context of 

dashboards, clutter can include overlapping 

graphics, excessive lines, or irrelevant data that 

increase cognitive load and hinder effective 

decision-making.

Results cont
Box plot  shows the distribution of errors for each 

condition, where the Bar Indicator demonstrates 

relatively lower variability in errors compared to the 

Dial Indicator. The high clutter condition for both 

indicators shows a broader spread of error rates, 

indicating that increased clutter contributed to 
greater inconsistency in user performance.

Bar Indicator outperforms the Dial Indicator in both 

low and high clutter conditions, with fewer errors 

overall.

Survey Results
Based on the NASA-TLX data for subjective 

workload comparison across different conditions, 
several key trends emerge. 

Participants consistently reported that dial indicator 

simulations were more challenging to interpret 

compared to bar indicators. Additionally, for both 

indicator types, high-clutter conditions were 

perceived as more difficult than low-clutter 

conditions, indicating that visual complexity 

significantly impacted user experience.

Conclusion 

This study found that bar indicators consistently 

outperformed dial indicators in both low and high 

clutter environments. Bar indicators led to faster 

response times, fewer errors, and lower mental 

workload. Participants also rated them as easier to 

use. In contrast, dial indicators were more difficult to 

read—especially in cluttered conditions and caused 

higher workload and frustration. These results 

highlight the importance of user-centered design and 

support using bar indicators in cluttered industrial 

settings to improve safety, accuracy, and efficiency
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Results
Figures present the user performance data 

across different display conditions. It includes 

key metrics such as the total number of 

actions logged, valid response time entries, 

average and median response times, as well 

as the minimum and maximum response times 

observed. 

The bar indicator exhibited higher variability, with 

standard deviations of 682 ms under low clutter and 

717 ms under high clutter, indicating a wider range 

of response times.

The table provides a high-level overview of the 

different conditions, showing that the dial indicator 

has the highest average response time, indicating a 

better response time for bar indicators over dial 

indicators. 

The results of the statistical tests indicate no 

significant difference between low and high clutter 

conditions, These findings suggest that the visual 

complexity of the interface did not significantly affect 

user performance when using the Bar Indicator.
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