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Five low-pressure classroom routines to support confidence, reasoning, and accuracy.
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Make the thinking visible

Dosage calculations can challenge students for several reasons: gaps in numerical skills, unfamiliar units,
difficulty interpreting a problem, and anxiety about getting an answer wrong. A supportive classroom can make
it easier to identify those needs and give useful feedback before formal assessment.

Gentle teaching means giving students room to practice and explain their reasoning. Keep your program’s
competency standards, assessment requirements, rounding rules, and medication-safety expectations in place.

What the research tells us

In a study of 229 British nursing students, weaker calculation performance was associated with greater math
anxiety and lower confidence. Numerical ability was the strongest predictor of drug-calculation ability. This
supports checking foundational skills early; it does not establish that anxiety alone causes errors (McMullan et
al., 2012).

A review of 20 studies examined several educational approaches to medication calculations. Findings varied,
and the author called for stronger research. It does not establish one universally best teaching method (Stolic,
2014).

The five routines below are ELIORA’s suggested classroom adaptations, informed by this context. They have
not been tested as a five-part intervention. Adjust them to your learners and curriculum.

1. Begin with a private skills warm-up

Time: 5-7 minutes. Give three brief items that check decimals, equivalent quantities, and unit conversion.
Collect individual answers without a public ranking. Use the responses to decide who needs a short refresher
before dosage problems.

Sample items: write 0.5 as a fraction; convert 1 g to mg; calculate 2 x 5. Answers: 1/2; 1,000 mg; 10. Ask
students to show how they reached each answer.

Try saying: “This is a starting point, not a label. Your work helps me decide what we should practice next.”
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Model first. Then share the work.

2. Use a target-unit think-aloud

Time: 6-8 minutes. Model one problem slowly. Identify what is being asked, write the target unit, name the
available information, and explain why each quantity belongs in the calculation. Have learners estimate the
answer before calculating.

Fictional classroom example: an order calls for 250 mg. The supplied concentration is 125 mg in 5 mL. How
many mL represent the ordered amount?

Try saying: “We need mL. The ordered amount is twice 125 mg, so | expect twice 5 mL. My calculation should
agree with that estimate.”

250 mg X ——= 10 mL

Point out that mg cancels, leaving mL. The answer, 10 mL, matches the estimate. Checking the units and
estimating both support review; neither replaces the full safety checks required in clinical practice.

3. Fade the scaffold one step at a time

Time: 8-10 minutes. Give a second problem with the target unit and setup already started. Let students supply
the missing quantities. On the next problem, provide only a short checklist. Move to independent work when
the student can explain the setup, not just produce an answer.

Follow-up example: an order calls for 375 mg, with the same 125 mg in 5 mL concentration. Students should
identify mL as the target, estimate three times 5 mL, and calculate 15 mL.

Try saying: “Which unit do we want at the end? What must cancel? What would make your answer
unreasonable?”

A useful checklist: identify the target unit; select the relevant values; convert units when needed; calculate;
check units and reasonableness; apply the program’s rounding policy.

Keep practice problems consistent at first. Add changes in concentration, units, or problem wording separately
so you can see where understanding breaks down. Follow your curriculum’s approved calculation method;
dimensional analysis is the example used here.
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Practice explaining, then revisit

4. Pair teach-back with an error detective

Time: 8-10 minutes. One student explains a calculation while a partner checks the target unit, selected values,
setup, and estimate. Then switch roles. Give feedback on the reasoning rather than the student’s ability.

For error detection, use a clearly labeled fictional solution. Example: “250 mg ordered; 125 mgin 5 mL
available; answer = 2 mL.” Ask students to identify the issue: 250 + 125 gives the number of 5 mL portions, not
the volume in mL. Two portions equal 10 mL.

Try saying: “Where did the reasoning change direction? How would you help a classmate repair that step?”

Offer a written explanation option for learners uncomfortable speaking in front of others. Debrief the example
promptly and display the corrected reasoning so an incorrect solution is not left unchallenged.

5. Revisit briefly and close with an exit ticket

Time: 3-5 minutes at the end of class, with short follow-up practice in later lessons. Use one new problem and
ask students to include the target unit, setup, estimate, and answer. Invite them to mark the step where they
need help.

Sort the work by the kind of support needed: foundational arithmetic, conversion, interpretation, setup, or
checking. Give a focused correction and a similar retry. Revisit prior skills alongside new material rather than
relying only on one long review before an exam.

Try saying: “Show me one step you understand and one step you would like us to practice again.”

Use these practice results to guide instruction. Confidence ratings are useful conversation starters, but they
are not evidence of competency. Judge readiness using the program’s approved assessment process.

A short lesson you can try

For a 35-minute class segment: spend 5 minutes on a private warm-up, 7 on a modeled example, 8 on
scaffolded practice, 10 on paired explanation and error detection, and 5 on an exit ticket. Review responses
before choosing the next practice set.

Watch for progress in the work itself: correct units, clear explanations, reasonable estimates, and accurate
calculations. If the same error recurs, return to that underlying skill and reassess after feedback.
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Faculty preparation & references

Before using these routines

e Check every problem and answer key independently before teaching.

e Use your program’s approved methods, notation, conversion factors, and rounding rules.

e Keep examples fictional and free of identifiable patient information.

e Make instructions accessible and follow approved learner accommodations.

e  Separate low-stakes practice from formal competency assessment.

¢ Inclinical settings, follow current institutional medication-administration policies and required verification
processes.

A simple reflection after class

Which step caused the most difficulty? Which explanation made the reasoning clearer? What will you reteach
before the next assessment? Keep a brief note about the errors you observed so future practice responds to
actual learning needs.
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These foundational references provide context for the guide. They do not validate this particular set of
routines or establish that it improves clinical outcomes.

Continue the conversation

What part of dosage-calculation teaching is most challenging in your classroom? Share your question with Dr.
Roslyn Heyward at hello@eliora.io.

Eliora Learning Studio
Thoughtful apps. Practical tools. Inspired learning.
https://eliora.io

For faculty education and fictional classroom practice. This guide does not replace institutional policy, formal
competency assessment, or clinical supervision.
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