
What are the units? That is the first question to ask when a dashboard shows a number you want to use. A
display of “240 packages” tells you a total. “60 packages per hour” tells you a rate. They are related, but they
answer different questions—and you cannot reliably convert one into the other without knowing the time interval
involved.

If you have ever looked at a shipping, inventory, or finance dashboard and wondered how quickly something is
happening, this guide can help. We’ll sort out totals and rates, identify the timestamps and recorded quantities
you need, and walk through a practical per hour calculation. We’ll also look at how charts can make the
difference between a total and a rate easier—or harder—to see.

First, rewrite the question
A useful habit is to rewrite a word problem as one clean sentence before doing any math. For example:

“A dashboard shows 240 packages processed; I want the average number of packages processed per hour
during the shift.”

That sentence makes the task clearer. The dashboard’s 240 packages is the recorded quantity. The desired answer
is an average rate. To calculate it, we need to know how long the shift lasted—and whether 240 is the number
processed during that shift or a running total that includes earlier work.

A total and a rate answer different questions
A total tells you how much accumulated over some span of time, or how much there is at a particular moment.
Examples include:

240 packages processed during a shift

$18,000 in sales for a day

520 items currently in inventory

3,000 liters delivered so far this month

A rate describes how one quantity changes in relation to another. It includes “per” in its units:

60 packages per hour

$2,250 per day

12 items per minute

150 liters per hour

The distinction is important. A total can be large because a process ran for a long time, because it moved quickly,
or both. A rate helps compare pace across intervals of different lengths.

For example, 240 packages processed over four hours is a different pace from 240 packages processed over eight
hours. The total is the same, but the average rates are not.

Define the recorded quantity and the start time
Before attempting to convert total to rate, find out exactly what the dashboard’s number represents. Is it:

the amount added during a selected interval;



a cumulative counter since the start of a shift, day, month, or system; or

a current level, such as the number of items in stock right now?

These are different recorded quantities. A value of 240 might mean “240 packages processed between 8 a.m. and
noon,” or it might mean “the cumulative counter has reached 240.” In the second case, you need an earlier
counter reading to find how many packages were processed during the interval.

You also need a clear start time. “This morning” is not a precise interval. “From 8:00 a.m. to 12:00 p.m.” is. If the
dashboard uses a reporting window, check whether it follows local time, a business day, or a rolling interval such
as the last 60 minutes.

The basic per hour calculation
For a quantity that accumulates over time, the average rate is the change in quantity divided by the elapsed time:

\[ \textAverage rate=\frac\textchange in quantity\textelapsed time \]

Suppose a shipping team processes 240 packages between 8:00 a.m. and 12:00 p.m. The elapsed time is four
hours. The calculation is:

\[ \frac240\ \textpackages4\ \texthours=60\ \textpackages per hour \]

The units show what the answer means: packages divided by hours gives packages per hour. The team processed
an average of 60 packages each hour during that interval.

Notice the word average. The calculation does not say the team processed exactly 60 packages in every hour.
Perhaps it processed 40 in the first hour, 75 in the second, 65 in the third, and activecalculus.org 60 in the fourth.
Those hourly amounts add to 240, and their average is 60 packages per hour.

Why the time interval is necessary
A total on its own does not contain enough information to determine a rate. If all you know is “240 packages,”
you do not know whether those packages were processed in one hour, four hours, or an entire day. The time
interval needed is the interval over which that total accumulated.
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This is why “divide by 60” is not a universal way to get a per-hour rate. Dividing by 60 converts minutes to hours
only when the original duration is expressed in minutes. It does not turn an arbitrary total into a rate.

For example, if 90 items are processed in 30 minutes, first express the duration in hours or calculate an equivalent
rate:

\[ 30\ \textminutes=0.5\ \texthours \]

\[ \frac90\ \textitems0.5\ \texthours=180\ \textitems per hour \]

Or, since 30 minutes is half an hour, 90 items in half an hour corresponds to 180 items in one hour. In either
approach, label the time units so minutes and hours do not get mixed up.

When the dashboard shows a running total
Many dashboards show a cumulative counter that increases as events happen. To find the amount during an
interval, subtract the counter reading at the start from the reading at the end. Then divide that change by the
elapsed time.

\[ \textAverage rate=\frac\textending reading-\textstarting reading\textending time-\textstarting time \]

Suppose the package counter reads 1,250 at 8:00 a.m. and 1,490 at noon. The team processed 240 packages
during those four hours:

\[ 1,490-1,250=240\ \textpackages \]

Then:

\[ \frac240\ \textpackages4\ \texthours=60\ \textpackages per hour \]

This method works for cumulative quantities such as packages processed, sales booked, or fuel consumed—
provided the counter is measuring accumulated activity and has not reset or been corrected in between.

Intervals matter for average rate of change
In calculus and data analysis, an average rate of change describes how much a quantity changes over a specified
interval. If \(Q(t)\) is the recorded quantity at time \(t\), then between times \(t_1\) and \(t_2\):

\[ \textAverage rate of change=\fracQ(t_2)-Q(t_1)t_2-t_1 \]

The interval is part of the answer. A dashboard might show a rate for the last hour, a whole shift, or a full day;
those averages can differ even when they use the same underlying data. When comparing two rates, make sure
they cover comparable intervals and use the same units.

Rates can also vary within an interval. An average of 60 packages per hour does not tell you whether work was
steady or concentrated in a busy period. For that, you need more detailed timestamped data, such as totals per
15-minute interval or individual event times.

How to read jumps on a chart
Many operational quantities change through separate events. A package counter stays flat while no packages are
processed, then jumps when one or more are scanned. Inventory can drop when an order is picked and rise when
a shipment is received. These are jump-like changes, not necessarily smooth motion.



If a chart connects every recorded point with a straight line, it may suggest that the quantity changed steadily
between timestamps. That can be misleading when events happened in jumps. A step graph is often a better way
to show a quantity that stays constant and then changes at recorded event times.

For example, a cumulative package count might remain at 120 from 9:00 to 9:10, jump to 125 after a batch is
scanned, and then stay at 125. A step graph makes that pattern visible. A straight-line connection could imply
that packages were processed gradually throughout those ten minutes, even if the dashboard only recorded a
batch scan at 9:10.

For a chart to be useful, its axes should be labeled. The horizontal axis should identify time and the vertical axis
should name the quantity and its units—for example, “Time (hours)” and “Cumulative packages.” If the chart
shows a rate, label that too, such as “Packages per hour.”

Totals, rates, and inventory levels
Be especially careful with inventory. “520 items in stock” is a level at a moment in time, not a total produced or a
rate. To calculate the average rate at which stock changed, compare the inventory level at two times:

\[ \frac\textending inventory-\textstarting inventory\textelapsed time \]

If stock rose from 400 items to 520 items over six hours, the average net change was:

\[ \frac520-4006=20\ \textitems per hour \]

That is a net increase of 20 items per hour on average. It does not tell you the separate rates of incoming
deliveries and outgoing orders. To find those, you need records of each type of event.

A quick checklist for dashboard users
1. Name the quantity. What is being counted, measured, or accumulated?

2. Identify what the displayed number means. Is it an interval total, a cumulative counter, or a current level?

3. Find the start and end times. Confirm the reporting window and calculate its duration.

4. Find the change, if needed. For a running total, subtract the starting reading from the ending reading.



5. Divide by elapsed time. Keep the time units consistent.

6. Write the units on the answer. “60 packages per hour” is clearer than “60.”

7. Check the chart. Look for labeled axes, a stated interval, and a graph style that matches how events were
recorded.

Dashboard display What it tells you What you need for a rate 240 packages during a shift Interval total Shift
duration Counter rises from 1,250 to 1,490 240 packages added Elapsed time between readings 520 items in
stock Inventory level at a moment Another inventory reading and elapsed time for net change $18,000 in sales
today Sales total for the reporting window Length of the window for an average hourly sales rate

Use tools to check your understanding
MathJax is a tool for rendering mathematical notation on a webpage. It can display formulas such as the average-
rate equation in a readable format, helping learners connect the symbols with the calculation. The formula still
needs context: the quantity, timestamps, and units have to be understood before the notation can answer the
question.

Runestone is an interactive publishing platform used for educational material. A lesson or activity built with
Runestone can let learners practice identifying totals, selecting intervals, and checking units in worked examples.
Interactive questions are especially useful for spotting the common mistake of treating a total as if it were already
a rate.

The takeaway
A dashboard total is not a per-hour rate. A total tells you how much; a rate tells you how much per unit of time.
To calculate an average rate, define the recorded quantity, establish the start and end times, find the amount that
changed during that interval, and divide by the elapsed time. Then write the units clearly.

When the display is a running counter, use the difference between readings—not the ending reading alone. When
the display is an inventory level, remember that it is a snapshot, not an activity total. And when events happen in
jumps, a step graph may communicate the data more honestly than a straight-line connection. With those checks
in place, “What’s the total?” and “What’s the rate?” become two clear, answerable questions.


