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Background

Misconceptions (Liu et al., 2009)

● The association of a positive correlation coefficient with stronger relationships than negative 

ones

● Correlation implying causation 

● Negative coefficients indicating that no correlation is present

Important but not widely covered concept (Goodwin & Leech, 2006)

● The effect that the presence of outliers has on the correlation coefficient 

Correlation is particularly important in a society where a large number of information is available 

because it enables students to explore the strength and direction of relationships between two 

variables (GAISE College Report ASA Revision Committee, 2016; Goodwin & Leech, 2006).

However, many students “hold misconceptions about correlation, even after receiving instruction” 

(Liu et al., 2009, p.792).



Goals and Research Question
Goals:

● To create a series of activities that will allow students to learn about correlation in a 

dynamic setting rather than memorizing the behavior of the correlation coefficient

● To enable students to discuss their ideas in a community of discourse

Research Question:

● What statistical ideas are present in student’s discourse as they learn about 

correlation using discovery methods? 



Design
Activities

● Series of 5 tasks within a GeoGebra book: https://www.geogebra.org/m/d2epbt2s 

● Focus on building understanding of correlation without previous instruction

Data Collection 

● Introductory statistics course for Biology majors

● 50 minutes class session in Zoom

● 7 students took part, split into 3 groups

● Data was collected through

○ Small group conversations

○ Written responses in GeoGebra 

Image Source: 
https://www.vecteezy.com/vector-art/2497013-online-class-study-from-home-vi
a-teleconference

https://www.geogebra.org/m/d2epbt2s


A Framework for Informal Statistical Inference

Makar & Rubin, 2009



Building a Model of the Correlation Coefficient (Tasks 1 & 2)
Goal: Build a model for how the correlation coefficient 

works

Students were asked to: 

● Explore dynamic scatterplots

● Describe what they notice

● Build a set of categories to describe the patterns

● Connect the categories to the correlation coefficient

https://www.geogebra.org/m/pjguwyhd 

https://www.geogebra.org/m/tvujftgh 

https://docs.google.com/file/d/1xkmjuutfKVm6C_VqE-CObB_66nYJwrEJ/preview
https://docs.google.com/file/d/1ofi2j9estMJMfB7GylvxBrp0TYb-N0fh/preview
https://www.geogebra.org/m/pjguwyhd
https://www.geogebra.org/m/tvujftgh


Building a Model of the Correlation Coefficient (Tasks 1 & 2)
Informal Statistical Inference Observed: Generalizing 

beyond the Data

● Generalization beyond the data provides the 

foundational inferential lens to move from 

describing the given data and shift towards the 

target of the inference.

● All students were able to move from describing the 

given set of scatterplots to describing a general 

framework for how the correlation coefficient 

behaves

Researcher: What do you notice 

about the graphs?

Megan: I said, that if you put the 

slider closer to either end, the data 

becomes closer together and 

formed a straighter line. And if you 

put the slider towards the middle of 

the data becomes more spread out 

and it deviates from the straight 

line.

Pat:  In the first test, I noticed that 

when I moved the slider, it changes 

between like positive and negative 

correlation.



Applying the Model to Scatterplots (Tasks 3 & 4)

Goal: Formative assessment to ensure students 

build an appropriate model of correlation, 

providing opportunity to extend that 

understanding by applying model to contexts

Students were asked to: 

● Describe patterns in static scatterplots

● Identify an estimated correlation coefficient 

● Interpret graphs that provided context

https://www.geogebra.org/m/xenkhr3z 

https://www.geogebra.org/m/ueqaadhz 

https://www.geogebra.org/m/xenkhr3z
https://www.geogebra.org/m/ueqaadhz


Applying the Model to Scatterplots (Tasks 3 & 4)

Informal Statistical Inference Observed: Using 

probabilistic language

● Six of the seven students made statements 

that provided evidence of statistical 

uncertainty through probabilistic 

language

● While this activity also supported 

statistical inferences such as using data as 

evidence, the discussions showed the 

clearest incidences of probabilistic 

language.

“as the years went, kept going on, so I 

guess like over maybe 5 years, the 

number of rhinos could have been at 100 

and then they went down to like 50, and, 

those aren’t really good numbers, but I 

guess as the years go continuing the 

number of rhinos just go down. I don’t 

know if they’re at the same rate as they 

go down, probably not, but that’s what 

overall thing with the graph is”

“I said that as the number of rhinos 

sighted increased the number of years 

increased as well, but … I wasn’t sure 

because it’s not super strong in the, I 

guess the spread”



Extending the Discussion with Outliers (Task 5)
Goal: Provide extension that allows students to 

observe the impact that outliers can have

Students were asked to: 

● Explore effect of a movable point on the 

correlation coefficient

https://www.geogebra.org/m/swycuzyk 

https://docs.google.com/file/d/1iD1plmbDw4V5-1kQ9omag2pwRvqdc2yH/preview
https://www.geogebra.org/m/swycuzyk


Extending the Discussion with Outliers (Task 5)
Informal Statistical Inference Observed: 

Generalizations beyond the data & use data as 

evidence

● All of the groups were able to describe the 

effect that outliers would have on scatterplots 

with different directions and strengths

● Students worked to build a model for how 

individual points can influence the correlation 

coefficient, and naturally began distinguishing 

between points that are close to the overall 

pattern of the graph and those that are far 

away. 

Megan  

(describing a scenario for a scatterplot 

with a strong negative trend)

“as you move the red dot further away 

from the other data points, the 

correlation becomes weaker. And 

when the red dot is close to or in line 

with other data points the correlation 

becomes stronger.” 



Conclusions
Research Question: What statistical ideas are present in student’s discourse as they 

learn about correlation using discovery methods? 

● Using the sequence of tasks in GeoGebra, all groups were able to discover how the 

correlation coefficient behaves, and how an outlier affects the correlation 

coefficient

Analysis with Framework:

● All students made comments that could be categorized as Generalizations Beyond 

the Data and as Data as Evidence

● All but one student made comments that would be classified as Probabilistic 

Language
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