
A report shows 12. Is that good news, a warning, or just a number without enough context to be useful? The
answer depends on what the number measures, what time period it covers, and what units it uses. A bare number
can look precise while leaving out the information that makes it interpretable.

Before using a number in a decision, pause and ask: What does the number measure? What time period?
What units? Those questions apply whether you are reading a shipping dashboard, reviewing inventory, checking
a finance report, or working with data in a math class.

Here is the one-sentence version of the problem: A report displays 12, and we need to identify what quantity
it represents, when it was measured, and how it should be interpreted. Before doing any math, I ask the
units. Then I check the quantity and the time period.

Start with the three questions
1. What does the number measure? Is 12 a count, a balance, a distance, a duration, a percentage, or

something else?

2. What time period does it describe? Is it for one moment, one shift, one day, a month-to-date period, or
the time since a particular event?

3. What are the units? Is it 12 items, 12 dollars, 12 hours, 12 orders per hour, or 12 percent?

These questions are connected, but they are not interchangeable. Knowing that a value is “12 per hour” does not
tell you how many total items were processed unless you also know how long the process lasted. Knowing that a
balance is $12 does not tell you whether it is a current balance, a daily change, or an average.

Totals and rates answer different questions
A total tells you how much accumulated or how many things there are over a stated scope. A rate tells you how
much of one quantity corresponds to one unit of another quantity. For example:

Total: 12 packages shipped during a shift.

Rate: 12 packages shipped per hour.



Total: $12 in fees charged today.

Rate: $12 in fees per transaction.

Those numbers may look similar, but they answer different questions. “How many packages were shipped?” asks
for a total. “How quickly were packages shipped?” asks for a rate. Calling a total a rate—or treating a rate as if it
were a total—can lead to faulty comparisons.

Check the “per”

Rates often contain the word per: miles per hour, dollars per month, orders per shift, or units per minute. In
notation, a rate is a quotient of quantities. If a team processes 12 orders in 3 hours, its average rate is:

\[ \frac12\ \textorders3\ \texthours = 4\ \textorders per hour. \]

The total is still 12 orders. The average rate is 4 orders per hour. Neither description replaces the other. The first
describes the amount processed in the interval; the second describes the amount processed on average for each
hour in that interval.

Be especially careful when a dashboard label is abbreviated. A card that says “12” might mean “12 orders,” “12
orders/hour,” or “12% of target.” Look for the title, axis label, footnote, filter, or help text that defines it. If you
cannot find that definition, treat the number as unverified—not as a clear instruction.

Define the recorded quantity
Even after you know whether a value is a total or a rate, you need to know exactly what is being counted or
measured. Suppose a shipping report says 12. Does that mean 12:

orders received;

packages packed;

packages handed to a carrier;

deliveries completed; or

late shipments?

Those are different quantities. A report may use a familiar word such as “shipments” without explaining whether it
counts orders, boxes, pallets, or deliveries. Ask what event or item adds one to the total. Also ask whether
canceled, returned, duplicate, or unfinished records are included.

Ask when the clock starts

Time-based measurements need a clear starting point. “Time to fulfill an order” could begin when the customer
places the order, when payment is approved, or when warehouse staff start picking. Each choice can produce a
different result.

Ask what starts the clock and what stops it. For a balance or cumulative total, ask when counting began and
whether the report resets at a scheduled time. “12 today” might mean since midnight, since the start of a local
business day, or since the start of a shift. If the system uses a different time zone from your workplace, records
near the boundary may appear under a different date.

A useful definition is specific enough that two people following it would count the same records. For example:
“Packages marked ‘carrier pickup complete’ between 7:00 a.m. and 3:00 p.m. local time” is more informative than
“packages shipped today.”



“12” needs units to be meaningful
Units tell you what kind of quantity you have. They also help catch errors. Compare these statements:

12 items

12 hours

12 dollars

12 items per hour

12 percent

The numeral is the same; the meaning is not. If a report shows a percentage, ask “12 percent of what?” If it shows
a dollar amount, ask whether it is dollars, thousands of dollars, or another currency. If it shows a duration, confirm
whether it is minutes, decimal hours, or hours and minutes. A value of 1.5 hours is 90 minutes—not 1 hour and 5
minutes.

Units are not decoration. They tell you what arithmetic makes sense. You can add 12 packages to 8 packages to
get 20 packages. But adding 12 packages to 8 hours does not produce a meaningful combined quantity. In a rate,
units also show the relationship: “packages per hour” is different from “hours per package.”

Intervals matter when you calculate an average rate
An average rate of change describes how much a quantity changed over an interval, divided by the length of that
interval. In general:

\[ \textaverage rate of change = \frac\textchange in quantity\textchange in time. \]

Suppose the number of completed deliveries rises from 20 at 9:00 a.m. to 32 at 12:00 p.m. The change is 12
deliveries over 3 hours, so the average rate of change is 4 deliveries per hour. The interval matters: the same
increase of 12 deliveries over 2 hours would be 6 per hour, while over 6 hours it would be 2 per hour.

Always identify both endpoints. “12 deliveries” is a change in the recorded quantity only if the report compares a
starting value with an ending value. “12 deliveries per hour” is a rate only when the time interval and method of
calculation are clear. For a month-to-date report, also check the exact start and end dates; a partial month should
not be compared casually with a complete month.

An average does not say what happened at every moment

An average rate summarizes an interval. It does not mean the activity proceeded evenly. A team may complete 12
orders in 3 hours at a steady pace, or complete none for the first two hours and then finish all 12 in the last hour.
Both cases have the same overall average: 4 orders per hour. The average alone cannot distinguish them.

If the timing of events matters, inspect the underlying timestamps or shorter-interval data. For example, a
shipment dashboard might show a cumulative count at 9:00, 10:00, and 11:00. Those readings can help reveal
when the count changed. But do not assume that a straight line between the readings means the work happened
smoothly between those times.

Use a step graph when events happen in jumps
Many workplace events are discrete: an order is completed, a payment posts, or a package is scanned. The
cumulative total usually stays the same between events and then jumps when another event occurs. A step
graph can represent that pattern better than a line that slopes continuously between timestamps.



Imagine a cumulative count of completed packages: it is 4 at 9:00, remains 4 until a scan at 9:20, and then
becomes 5. A straight-line connection from 4 to 5 suggests gradual completion throughout those 20 minutes. A
step graph instead stays at 4, then jumps to 5 at activecalculus.org the recorded event time. That matches what
the timestamps actually tell us.

For any graph, check that both axes are labeled and include units. The horizontal axis might be “time (local time)”
and the vertical axis “cumulative packages (packages).” Without labels, a visible jump or slope can be difficult to
interpret—and a graph can appear more informative than its data justify.

A practical checklist before using the number
When you encounter an unlabeled or abbreviated “12,” work through this checklist:

1. Name the quantity. What does the number measure, exactly?

2. Classify it. Is it a total, a rate, a change, an average, a balance, or a percentage?

3. Write the units. Include the “per” unit for a rate.

4. Set the time boundaries. What is the start time, end time, and time zone?

5. Check the counting rule. Which events or records are included or excluded?

6. Match comparisons. Are you comparing the same quantity, units, and length of time?

7. Check the display. Are chart axes labeled? Are events being shown as steps when they happen in jumps?

If any answer is missing, ask for clarification before using the number to set a target, compare teams, estimate a
workload, or make a financial decision. That is not overthinking; it is checking whether the report supports the
conclusion you want to draw.

Tools for learning and presenting the math
MathJax is a tool for displaying mathematical notation clearly in web pages. It can render expressions such as \
(\frac\textchange in quantity\textchange in time\), making a formula easier to read than a plain-text string. Clear
notation still needs labels and units: MathJax can display the calculation, but it cannot decide what the report’s
“12” means.

https://activecalculus.org/author/Running-Totals-Rates-of-Change


Runestone is an interactive publishing platform used for educational materials. An instructor or author can use it
to build lessons that include explanations, questions, and activities. For example, a short interactive exercise could
ask learners to classify “12 packages,” “12 packages per hour,” and “12% of orders” before calculating anything.
The point is to interpret the quantity first, then choose appropriate mathematics.

Turn “12” into a useful statement
A number becomes useful when its definition travels with it. Instead of writing “The report says 12,” aim for a
statement like: “The warehouse completed 12 packages between 7:00 a.m. and 3:00 p.m. local time,” or “The team
completed an average of 4 packages per hour during that eight-hour shift.” Those statements identify the
quantity, interval, and units—and distinguish a total from a rate.

So when a report says “12,” do not begin by asking whether 12 is high or low. First ask: What does the number
measure? What time period? What units? Once those answers are clear, you can decide whether the number is
relevant, calculate a rate if needed, and compare it fairly with other results.


