Just in Time Quick Check

Standard of Learning A2.ST.2
Strand: Statistics

Standard of Learning A2.ST.2

The student will apply the data cycle (formulate questions; collect or acquire data; organize and
represent data; and analyze data and communicate results) with a focus on representing bivariate
data in scatterplots and determining the curve of best fit using linear, quadratic, exponential, or a
combination of these functions.

Students will demonstrate the following Knowledge and Skills:

a)

b)

c)
d)

e)

f)

g)

h)

Formulate investigative questions that require the collection or acquisition of bivariate data and
investigate questions using a data cycle.

Collect or acquire bivariate data through research, or using surveys, observations, scientific
experiments, polls, or questionnaires.

Represent bivariate data with a scatterplot using technology.

Determine whether the relationship between two quantitative variables is best approximated
by a linear, quadratic, exponential, or a combination of these functions.

Determine the equation(s) of the function(s) that best models the relationship between two
variables using technology. Curves of best fit may include a combination of linear, quadratic, or
exponential (piecewise-defined) functions.

Use the correlation coefficient to designate the goodness of fit of a linear function using
technology.

Make predictions, decisions, and critical judgments using data, scatterplots, or the equation(s)
of the mathematical model.

Evaluate the reasonableness of a mathematical model of a contextual situation.

Just in Time Quick Check

Just in Time Quick Check Teacher Notes

Supporting and Prerequisite SOL: A.ST.1, A2.ST.1
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Just in Time Quick Check A2.ST.2

1. The set of data shown in the scatterplot is provided in the table below:
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Use a graphing utility to find the equation of the quadratic curve of best fit. Round to the nearest
hundredth.

Add one additional point to the scatterplot shown above that would be located on or near the
curve you calculated in part a) and write the ordered pair here: ( , )

Predict the value(s) of x when the y-value is 6.

2. Which question best requires the collection of bivariate data and can be investigated using a data
cycle?
a) How many students are enrolled in Algebra 2 this year at my school?
b) Do students in my class enjoy Algebra 2?
c) What is the average Algebra 2 test grade?
d) How does the number of hours a student studies affect their Algebra 2 test grades?
3. Which of the following questions are appropriate for investigating the relationship between two
guantitative variables and would require collecting bivariate data? Circle all that apply.
o How does the amount of daily exercise (in minutes) relate to a student’s resting heart rate (in beats
per minute)?
o What is the most popular sport among students in your high school?
o How does the number of absences a student has relate to their final grade?
o How many hours of sleep do students get on the weekend?
o How does the age of a car (in years) affect the resale value of the car (in dollars)?
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Which of the following methods demonstrate that a student is collecting bivariate data correctly?
Circle all that apply.

Researching the age of a car and its selling price

Recording the number of hours studied and the test score for each student in your class
Asking classmates if they like math and recording their answers

Measuring the height of a plant and the amount of water it receives on a bi-weekly basis

O O O O

Calculating the average test score for your mathematics class

A shoe company records the number of users of its app each month for one year. The data shows a
rapid growth in the number of users at first, then the number of users levels off. Which type of
function is the best model of this relationship? Justify your reasoning.

Given the following data set for time, t, (in hours) versus temperature in Fahrenheit, (°F), use a
graphing utility complete the following:

a) Graph the data points.

b) Write the equation of the function that best fits the data.

c) Determine whether the model is linear, quadratic, or exponential. Justify your reasoning.
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7. The value of a pickup truck, V(t), in dollars, is modeled by the linear function V(t) = 2000 — 200(t),
where t represents years. According to the model, after 10 years, the value of the pickup truck is SO.
Is this prediction reasonable? Justify your reasoning.

8. Inyour physical education class, you are investigating the relationship between workout duration
and heart rate recovery.
a) Formulate an investigative question that examines the workout time (in minutes) and heart
rate recovery time (in seconds).
b) Describe the methods you would use to analyze and interpret the data to answer your
investigative question.

9. A school counselor wants to determine whether the number of absences a student has affects their
final course grade. The counselor analyzes a scatterplot of absences versus final grades that has a
correlation coefficient r = —0.89. Is a linear model appropriate for this data? Justify your reasoning.

10. The table below analyzes the amount of time students spend waiting in the cafeteria line and how
long it takes students to eat their lunch.
a) Use a graphing utility to create a scatterplot of the data.
b) Calculate the correlation coefficient (r) and the line of best fit.
c) Interpret the correlation coefficient and determine if a linear model is a good fit.

Time in Line | Eating Time
(minutes) | (minutes)
2 18
4 17
6 16
8 15
10 14
12 13
14 12
16 11
18 10
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A2.ST.2 Just in Time Quick Check Teacher Notes

Common Errors/Misconceptions and their Possible Indications

1. The set of data shown in the scatterplot is provided in the table below:
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a) Use a graphing utility to find the equation of the quadratic curve of best fit. Round each value to
the nearest hundredth.

b) Add one additional point to the scatterplot shown above that would be located on or near the
curve you calculated in part a) and write the ordered pair here: ( , )

c) Predict the value(s) of x when the y-value is 6.

A common error that some students may make is to attempt to estimate a quadratic curve of best fit
rather than using a graphing utility. For example, students may assume a vertex at (-4, -4) and sketch
a parabola based on that estimate, which can lead to inaccurate equations and predictions. This
often results in adding an additional point that does not lie near the curve of best fit.

For part c), a common error is for students to only identify one x-value for the given y-value. For
example, students may only identify the positive value of x. This may indicate that students do not
understand that a quadratic relationship is generally not one-to-one, meaning the same y-value can
correspond to two different x-values (unless the y-value is at the vertex).

These errors may indicate that students need additional practice using technology to calculate
quadratic regressions. They may also need more practice interpreting regression equations as
models, not exact representations, and using the equation of a curve to predict values, including
recognizing when multiple solutions are possible.
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Which question best requires the collection of bivariate data and can be investigated using a data
cycle?

a) How many students are enrolled in Algebra 2 this year at my school?

b) Do students in my class enjoy Algebra 2?

c) What is the average Algebra 2 test grade?

d) How does the number of hours a student studies affect their Algebra 2 test grades?

A common error students make is failing to distinguish between univariate and bivariate data.
Univariate data involves one variable (e.g., number of students, average grade) while bivariate data
involves two related quantitative variables that can be compared, analyzed, and modeled (e.g., study
time and test score). Students may incorrectly choose a), b), or c) because they believe that any
question involving data collection is bivariate.

Another common error students make is confusing data types (e.g., quantitative data vs categorical
data). For example, students who choose b) “Do students in my class enjoy Algebra 2?” may not
recognize that this produces categorical data (enjoy/do not enjoy), rather than two quantitative
variables appropriate for modeling relationships.

Some students may incorrectly choose c) “What is the average Algebra 2 test grade?” because they
think that computing an average implies comparison between variables, whereas an average
summarizes a single variable and does not represent a relationship between two separate variables.

It may be helpful to explicitly teach students to identify and name independent and dependent
variables, and have students practice classifying questions (e.g., questions that produce univariate vs
bivariate data; questions that produce categorical vs quantitative data). The use of sorting activities,
where students group questions by data type, may be beneficial. Teachers can also model the data
cycle with bivariate data, emphasizing that bivariate investigations lead to scatterplots and
relationship analysis.

Which of the following questions are appropriate for investigating the relationship between two
guantitative variables and would require collecting bivariate data? Circle all that apply.

o How does the amount of daily exercise (in minutes) relate to a student’s resting heart rate (in beats
per minute)?

What is the most popular sport among students in your high school?

How does the number of absences a student has relate to their final grade?

How many hours of sleep do students get on the weekend?

O O O O

How does the age of a car (in years) affect the resale value of the car (in dollars)?

A common error students make is to confuse univariate questions with bivariate questions, leading
them to incorrectly select options that only involve one variable, such as “How many hours of sleep
do students get on the weekend?” While this question contains numerical data, it does not examine a
relationship between two variables. Students may also incorrectly identify categorical data as
quantitative data. For example, students may incorrectly select “What is the most popular sport

Virginia Department of Education 2025
6



among students in your high school?” without recognizing that sport preference produces categorical
data, which cannot be used to analyze algebraic relationships.

Students may have difficulty recognizing questions that are appropriate for bivariate analysis. For
example, such questions must involve two distinct quantitative variables, and a question that
explicitly asks how one variable relates to or affects the other (e.g., daily exercise and resting heart
rate, number of absences and final grade, age of a car and resale value). Each of these involves
paired numerical data that can be represented on a scatterplot and analyzed for trends.

Teachers can support student learning by modeling how to identify and name two quantitative
variables within a question, and by having students practice labeling independent and dependent
variables. It may also be helpful to use examples and non-examples to contrast the differences
between univariate and bivariate questions, and categorical and quantitative data. Using visual
activities, where students match questions to appropriate graphs and explain why a scatterplot
would/would not be appropriate, may also help students build an understanding of bivariate
investigative questions.

Which of the following methods demonstrate that a student is collecting bivariate data correctly?
Circle all that apply.

Researching the age of a car and its selling price

Recording the number of hours studied and the test score for each student in your class
Asking classmates if they like math and recording their answers

Measuring the height of a plant and the amount of water it receives on a bi-weekly basis

o O O O O

Calculating the average test score for your mathematics class

A common error students may make is to assume that collecting any two pieces of information
qualifies as bivariate data, even when the data are categorical or not recorded as paired
observations. For example, asking classmates if they like math produces categorical responses, which
cannot be used to analyze quantitative data. Some students may also incorrectly assume that
calculating an average represents bivariate data, instead of recognizing it as a summary of a single
variable. Students may also struggle to understand that bivariate data must be collected as paired
quantitative values for the same individual, object, or time point. This pairing is essential for
analyzing relationships between two variables.

Teachers can support student learning by modeling correct bivariate data collection methods and by
emphasizing that bivariate data consists of ordered pairs (x,y). It may be helpful to encourage
students to organize collected data into tables of ordered pairs prior to creating scatterplots from
their data. Students may also benefit from class discussions about scatterplots, and how scatterplots
reveal patterns, trends, and relationships between variables.
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5. A shoe company records the number of users of its app each month for one year. The data shows a
rapid growth in the number of users at first, then the number of users levels off. Which type of
function is the best model of this relationship? Justify your reasoning.

A common error occurs when students assume that any increasing data set can be modeled with a
linear function of the form y = mx + b, even when the rate of change is not constant over time. In
this scenario, the number of app users increases rapidly at first and then slows down over time,
which rules out a linear model. Other students may incorrectly select an exponential model, y = ab*,
based on the rapid initial growth. While exponential functions model fast growth, they continue to
increase without bound and do not account for the scenarios where growth levels off. As a result,
exponential models are not appropriate when the data suggest a maximum capacity or saturation
point. Additionally, students may not recognize that the phrase “levels off” implies the presence of a
limiting value or horizontal asymptote, meaning the output approaches a maximum rather than
continuing to grow indefinitely. This is characteristic of models such as logarithmic functions, rather
than linear or exponential models.

It may be helpful to have students analyze rates of change by calculating successive differences first.
Teachers can also help by emphasizing end behavior, helping students understand that appropriate
models must approach a limiting value rather than grow indefinitely. Teachers can also support
students in organizing data as ordered pairs, creating scatterplots, and analyzing the shape and
curvature of graphs to help them determine whether a linear or non-linear model is appropriate
before interpreting results.

6. Given the following data set for time, t, (in hours) versus temperature in Fahrenheit, (°F), use a
graphing utility complete the following:
a) Graph the data points.
b) Write the equation of the function that best fits the data.
c) Determine whether the model is linear, quadratic, or exponential. Justify your reasoning.
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A common error occurs when students assume the model is linear without analyzing the rate of
change in the data. Students may immediately write a linear equation such as y = 8t + 36
because the temperature generally increases, without checking whether the changes are
constant.

For example, students may overlook that while the temperatures are increasing, the rates of
change are not constant. Another common error is misclassifying the model as exponential
simply because the data increases. Some students may choose an exponential model without
recognizing that exponential growth requires multiplicative change, not additive change, which is
not present in this data set. Students may also rely on a graphing utility to generate an equation
without referencing the data or the graph to justify why the chosen model best fits the date.

Teachers can support student learning by having students compute and analyze differences first,
suchas 53 — 51 = 2,57 — 53 = 4,and 63 — 57 = 6 and highlighting that the differences are
not constant. Students can then overlay linear, quadratic, and exponential regression models
using a graphing utility and compare how well each model fits the data. Teachers can also
require students to justify their model choice by referencing algebraic characteristics, such as
constant rate of change for linear models or increasing rate of change for quadratic models,
strengthening the connections between equations, graphs, and data.

The value of a pickup truck, V(t), in dollars, is modeled by the linear function V(t) = 2000 —
200(t), where t, represents years. According to the model, after 10 years, the value of the pickup
truck is $O. Is this prediction reasonable? Justify your reasoning.

A common error students make is to focus only on the calculation and conclude that the prediction is
reasonable simply because substituting t = 10 into the function results in V(10) = 0. While the
computation is correct, the question asks whether the prediction is reasonable, which requires
interpreting the result in a real-world context. Students may incorrectly assume that a linear model
remains valid for all values of t, without considering whether the model appropriately represents
vehicle depreciation over time. Additionally, students may misinterpret the x-intercept of the model
as a guaranteed real-world outcome without. Students may assume that the truck will be worth
exactly SO after 10 years, rather than recognizing that the x-intercept represents the point where the
model predicts the value of zero. Pickup trucks typically retain some resale value beyond 10 years,
suggesting that the prediction may not be reasonable.

It may be helpful to emphasize that algebraic results must be evaluated within a reasonable domain
that reflects the context of the situation. For example, teachers can guide students to consider
whether a linear model is only appropriate over a limited interval, such as the early years of
ownership 0 < t < 8, rather than indefinitely. Teachers can also help students by discussing how to
interpret intercepts in context by comparing the linear model to alternative models, such as
exponential decay, to show how different models affect long-term predictions. This process will help
students understand that some models may predict a value approaching zero without ever reaching
it, reinforcing the importance of judging the reasonableness of a prediction rather than solely relying
on computation.
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In your physical education class, you are investigating the relationship between workout duration
and heart rate recovery.
a) Formulate an investigative question that examines the workout time (in minutes) and heart
rate recovery time (in seconds).
b) Describe the methods you would use to analyze and interpret the data to answer your
investigative question.

A common error occurs when students fail to clearly define two quantitative variables, resulting in
vague investigative questions such as “How does exercise affect heart rate?” without identifying the
independent variable (workout time in minutes) and the dependent variable (heart rate recovery
time in seconds). Students may also collect unpaired data, such as recording average workout time
and average recovery time instead of paired values like (20,100), which represent one student’s
workout duration and corresponding recovery time. Bivariate analysis requires paired observations
for the same individual. Additionally, students may incorrectly assume a linear relationship and
apply a model of the form y = mx + b without analyzing whether recovery time changes at a
constant rate. This can lead to inappropriate modeling and incorrect conclusions.

It may be helpful for teachers to encourage students to identify, label, and include units for both
variables prior to collecting data. Having students organize the data into tables and create
scatterplots may help to reinforce the concept that bivariate data must be recorded as ordered pairs
representing the same student or trial. Teachers can also encourage students to analyze patterns,
slopes, and curvature in scatterplots before selecting a model, noting that the model choice should
be based on the shape and behavior of the data.

A school counselor wants to determine whether the number of absences a student has affects their
final course grade. The counselor analyzes a scatterplot of absences versus final grades that has a
correlation coefficient r = —0.89. Is a linear model appropriate for this data? Justify your reasoning.

A common error occurs when students misinterpret the sign of the correlation coefficient. Students
may seer = —0.89 and incorrectly believe the relationship is weak because the value is negative.
This can lead them to reject a linear model, even though the value is close to -1, which indicates a
strong negative linear relationship. Students may also believe that a negative correlation means the
data are “bad” or inappropriate for modeling, rather than recognizing that it reflects a consistent
downward association between absences and grades. Another common error is to write the linear
model with a positive slope such as y = 2x + 85, even though grades decrease as absences
increase. This error shows a failure to connect the negative value of r to the expected direction of the
relationship of the linear model.

Additionally, students may incorrectly interpret a strong correlation as evidence of causation,
concluding that absences directly cause lower grades. While a strong correlation indicates an
association, it does not prove a cause-and-effect relationship. To address misconceptions about
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causation, teachers should consistently reinforce that correlation does not imply causation. Teachers
should encourage students to use language such as “is associated with” or “tends to decrease as”
instead of “causes” to help students produce more accurate and well-reasoned responses.

Teachers can also support student learning by emphasizing that the magnitude of the correlation
coefficient indicates the strength of the linear relationship, while the sign indicates its direction.
Comparing equations with positive and negative slopes such as y = 3x + 95 versus y = —3x + 95
can help students reason algebraically about how the sign of r aligns with the slope of a linear
model.

10. The table below analyzes the amount of time students spend waiting in the cafeteria line and how
long it takes students to eat their lunch.
a) Use a graphing utility to create a scatterplot of the data.
b) Calculate the correlation coefficient (r) and the line of best fit.
c) Interpret the correlation coefficient and determine if a linear model is a good fit.

Time in Line | Eating Time
(minutes) | (minutes)
2 18
4 17
6 16
8 15
10 14
12 13
14 12
16 11
18 10

A common error students make is to calculate a strong negative correlation (r =~ —0.99) but
incorrectly state that it represents a weak relationship. This misunderstanding may indicate that
students do not recognize that correlation coefficients close to -1 indicate a strong negative
linear relationship. Students may also expect both values to increase together and misread the
data, even though the eating time decreases as the time in line increases, which corresponds to a
negative slope such as y = —0.5x + 19. Another error occurs when students correctly compute
the line of best fit but fail to interpret the slope in context. For example, students may not
recognize that a slope of -0.5 means that eating time decreases by about half a minute for each
additional minute spent waiting in line. It may be helpful to explicitly connect the slope of the line
of best fit to the context of the example, modeling how to interpret slope both algebraically and
verbally. Teachers can reinforce that correlation coefficients close to -1 or 1 represent strong
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linear relationships, while values near 0 indicate weak or no linear relationship. Teachers can also
help students make the connection between scatterplots, equations, and correlation by
encouraging students to analyze the shape of the scatterplot, confirm the strength and direction
with r, and justify why a linear model is an appropriate fit based on all three representations.
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