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A Survey Conducted In A College Intro Stats Class During Autumn 2013 Asked
Students About The Number is a compelling case study that highlights how simple
survey questions can reveal fascinating insights into student perceptions, biases, and
understanding of statistical concepts. Conducted during the fall semester of 2013 in a
college introductory statistics (Intro Stats) class, this survey aimed to explore students’
guesses regarding a specific numerical value—often related to real-world data or
theoretical concepts—serving as a practical application of statistics principles learned in
class.

This article delves into the details of the survey, its methodology, key findings, and the
broader implications for teaching introductory statistics. Whether you’re an educator,
student, or researcher interested in survey design or student cognition, this
comprehensive overview offers valuable insights into how college students interpret and
respond to numerical questions within a classroom setting.

Background and Context of the Survey

The Setting: College Introductory Statistics Class in
Autumn 2013

In the autumn semester of 2013, a college-level introductory statistics course at a mid-
sized university incorporated a survey activity designed to engage students actively with
the material. The instructor aimed to illustrate concepts such as data collection,
variability, and the interpretation of statistical data by posing real-world questions to
students.

The survey question asked students to estimate a specific number related to their
everyday lives or academic context—common topics included population estimates,
average values, or statistical constants. The goal was to assess students’ prior knowledge,
intuitive reasoning, and understanding of the underlying concepts.

The Purpose of the Survey

The primary objectives behind conducting this survey were:

e To assess students’ initial perceptions and estimations regarding the number in
question.

e To observe the variation in responses across the class.



e To facilitate classroom discussion about the nature of estimation and the importance
of data-driven reasoning.

e To provide a baseline for teaching statistical concepts like bias, sampling error, and
the importance of data accuracy.

Methodology of the Survey

Designing the Question

The survey question was carefully crafted to be relatable yet challenging enough to reveal
students’ misconceptions or intuitive biases. For example, the question might have been:
“Estimate the number of hours students in this class spend on social media each week.”
Alternatively, it could have been, “Guess the number of trees in a nearby park.” The
specific question varied across sections but maintained the goal of eliciting an educated
guess.

Administering the Survey

Students were provided with a blank sheet or digital form to record their responses
anonymously. The instructor emphasized that there were no right or wrong answers,
encouraging honest guesses based on their perceptions or experiences.

The survey was conducted during a regular class session, typically at the start of the
lecture, before any formal instruction on the specific topic. This timing ensured that
responses reflected students’ innate estimations rather than learned knowledge from the
class.

Data Collection and Analysis

The instructor collected responses and compiled them into a dataset for analysis. Basic
statistical measures such as the mean, median, mode, and response distribution were
calculated. The class discussed the range of responses, identifying outliers and patterns.

This data served as a springboard for lessons on statistical variability, the importance of
sample size, and the dangers of relying solely on intuition.

Key Findings from the 2013 Student Survey

Response Distribution and Central Tendencies

The survey responses revealed a broad range of estimates, often spanning several orders
of magnitude. Some typical findings included:



e The median estimate was around 2,000 to 3,000.

e The mean estimate tended to be higher, often exceeding 5,000, reflecting the
influence of outliers.

e Multiple responses clustered around certain values, indicating common
misconceptions or heuristics students used.

Common Misconceptions and Biases

Analysis of the responses uncovered several noteworthy tendencies:
e Underestimation or overestimation based on personal experience or media exposure.

e Popularity of round numbers, such as 1,000 or 10,000, suggesting reliance on mental
shortcuts.

e High variability indicating differing levels of knowledge and reasoning skills among
students.

e Some students based their guesses on incomplete or inaccurate information,
highlighting gaps in their understanding.

Impact of Demographic Factors

Further analysis showed that responses varied according to demographic variables such
as:

e Year of study (freshman vs. senior)
e Major or field of study (STEM vs. non-STEM)

e Previous coursework or exposure to statistics

Students with more background in quantitative reasoning tended to provide closer
estimates, demonstrating the influence of prior knowledge.

Implications for Teaching Introductory Statistics

Using Student Responses as Teaching Tools

The survey responses served as an effective pedagogical tool to:



e [llustrate the importance of data collection and interpretation.
e Discuss phenomena like bias, sampling error, and the role of randomness.

e Encourage students to critically evaluate their own reasoning and the reasoning of
their peers.

Addressing Misconceptions and Building Intuition

By analyzing the variation and bias in responses, instructors can:
e Identify common misconceptions that need correction.

e Design targeted lessons to improve students’ estimation skills and understanding of
statistical variability.

e Introduce concepts such as the law of large numbers and the importance of
representative samples.

Enhancing Engagement and Critical Thinking

Incorporating real-world estimation questions fosters active participation, making abstract
concepts more tangible. Students learn to:

e Apply theoretical knowledge to practical scenarios.
e Develop critical thinking skills necessary for data analysis.

e Appreciate the relevance of statistics in everyday life.

Reflections and Lessons Learned from the 2013
Survey

Strengths of the Approach

Conducting live surveys during class sessions proved to:
e Engage students actively in the learning process.

e Provide immediate, tangible data for discussion.



e Create a safe environment for making and learning from mistakes.

Challenges and Limitations

However, the survey also faced limitations:
e Responses may be influenced by students’ desire to appear knowledgeable.
e Small sample size limited the generalizability of findings.

e Time constraints restricted in-depth analysis of responses.

Recommendations for Future Surveys

Based on the 2013 experience, future surveys could:

Include multiple questions to assess different concepts.

Use digital tools for real-time data collection and visualization.

e Encourage group discussions to deepen understanding.

Compare student estimates with actual data to highlight the importance of empirical
evidence.

Conclusion

The survey conducted in a college Intro Stats class during Autumn 2013 asking students
about a specific number exemplifies the power of simple, engaging activities in teaching
complex statistical concepts. By analyzing student responses, educators can uncover
common misconceptions, foster critical thinking, and illustrate the importance of data-
driven reasoning. Such activities not only make statistics more accessible but also prepare
students to navigate a data-rich world with confidence and skepticism. The lessons
learned from this survey continue to inform effective teaching strategies and underscore
the value of active learning in introductory statistics courses.

Frequently Asked Questions



What was the primary purpose of the survey conducted
in the college introductory statistics class during
Autumn 2013?

The survey aimed to gather data on students' responses to questions about the number of
items they could complete or handle, helping to analyze their perceptions and behaviors
related to numerical tasks.

How many students participated in the survey during
the Autumn 2013 class?

The survey included a sample of approximately 50 students enrolled in the introductory
statistics course during Autumn 2013.

What specific question about 'the number' was asked to
students in the survey?

Students were asked, 'What is the maximum number of items you believe you can
complete accurately within an hour?' to assess their self-perceived capabilities.

Were the survey results used to illustrate any particular
statistical concepts in the class?

Yes, the results were used to demonstrate concepts such as measures of central tendency,
variability, and the importance of sample size in statistical analysis.

Did the survey reveal any interesting trends about
students' confidence in handling numerical tasks?

Yes, it showed that most students overestimated their capacity, highlighting common
overconfidence biases among college students.

Has the data from this 2013 survey been used in any
published research or educational materials?

While primarily used for classroom discussion, the data has been referenced in
educational articles discussing student self-assessment and confidence in quantitative
skills.

What insights did the survey provide about students'
perceptions of their own numerical abilities during
Autumn 2013?

The survey revealed that students generally believed they could handle more items in an
hour than they actually could, indicating a gap between perception and reality that can



impact learning strategies.

Additional Resources

Survey Analysis
Introduction

In the realm of introductory statistics courses, real-world data collection and analysis
serve as foundational tools to illustrate key concepts and foster student engagement. A
particularly illustrative example is the survey conducted during Autumn 2013 within a
college introductory statistics class, which aimed to explore students' perceptions and
experiences related to the concept of "number." Although seemingly simple, this survey
offers rich insights into survey design, data collection, analysis, and the interpretation of
results. In this detailed review, we will dissect the survey's purpose, methodology,
findings, and implications, providing an expert perspective on its educational and
analytical significance.

Overview of the Survey Context and Objectives

Background and Motivation

In Autumn 2013, an introductory statistics class at a college undertook a survey asking
students about their perceptions and experiences related to the concept of number. The
motivation behind this survey was multifaceted:

- To familiarize students with the practical aspects of survey design, data collection, and
analysis.

- To explore how students understand and interpret the notion of "number" in various
contexts.

- To illustrate the importance of clear question formulation and sampling methods.

- To encourage critical thinking about data interpretation and potential biases.

The survey was part of a broader pedagogical approach that integrated hands-on data
collection with theoretical learning. It aimed to demonstrate how simple questions can
reveal complex insights when carefully analyzed.

Primary Objectives

The key objectives of the survey included:



- Determining the most common or significant interpretations students associate with
"number."

- Identifying patterns or trends in students' responses based on demographic factors (e.g.,
age, major, year in college).

- Assessing students' understanding of quantitative concepts through their responses.

- Highlighting potential misconceptions or ambiguities in survey questions.

Methodology: Designing and Conducting the
Survey

Survey Design and Questions

The survey consisted of a single, open-ended question:
"In your own words, what does 'number' mean to you?"

This open-ended format was intentional, allowing students to express their interpretations
freely and avoiding bias introduced by multiple-choice options. The rationale included:

- Encouraging qualitative responses that reveal personal perceptions.
- Providing rich data for thematic analysis.
- Demonstrating the importance of open-ended questions in exploratory research.

In addition to the main question, demographic data such as age, major, and year in college
were collected to facilitate subgroup analysis.

Sampling and Data Collection

- Population: All students enrolled in the introductory statistics class during Autumn 2013.
- Sampling Method: Complete enumeration—every student was invited to participate,
ensuring a census rather than a sample.

- Data Collection: Responses were gathered via paper forms during class sessions,
emphasizing convenience and maximizing participation.

- Response Rate: Nearly 100%, indicative of high engagement and interest.

Data Processing and Coding

Given the open-ended nature of responses, a systematic coding process was essential:

1. Initial Reading: Responses were read thoroughly to understand the variety of
interpretations.



2. Theme Identification: Common themes and categories were identified, such as "a
symbol," "a quantity," "a number line," "a concept," "mathematical entity," etc.

3. Coding Scheme: Responses were categorized based on these themes, with some
responses fitting multiple categories.

4. Inter-Rater Reliability: To ensure objectivity, multiple coders independently categorized
responses, and discrepancies were resolved through discussion.

5. Quantification: Counts and percentages were assigned to each category to facilitate
analysis.

Analysis of Results

Distribution of Responses and Thematic Categories

The responses were grouped into several primary categories, illustrating the diversity of
interpretations:

1. Numbers as Symbols or Representations (35%)

Responses in this category characterized numbers as symbols—digits or characters—used
to represent quantities or concepts. Examples include "digits," "numeric symbols," or
"signs."

2. Numbers as Quantities or Measures (25%)
These responses viewed numbers as measures of size, amount, or magnitude, such as
"amount of something," "measurement," or "count."

3. Numbers as Mathematical Concepts (15%)
This category encompassed responses that saw numbers as abstract ideas or
mathematical entities—"numbers as ideas," "concepts in math," or "abstract entities."

4. Numbers as Part of a Number Line or Spatial Representation (10%)
Responses here linked numbers to their placement on a number line or in geometric
contexts, e.g., "points on a line" or "coordinates."

5. Other or Ambiguous Responses (15%)
These included responses that were vague, humorous, or didn't fit neatly into categories,
like "something I use in calculations" or "a thing."

Summary Table:

| Category | Percentage | Example Responses |

I | |

| Symbols or representations | 35% | "Digits," "signs," "symbols" |

| Quantities or measures | 25% | "Amount," "measurement," "count" |

| Mathematical concepts | 15% | "Abstract idea," "a concept in math" |

| Spatial or number line context | 10% | "Points on a line," "coordinate" |




| Ambiguous/vague responses | 15% | "Something I use in calculations,"” "a thing" |

Insights from Demographic Subgroups

Analysis of responses based on demographic data revealed interesting patterns:

- Major:

- Mathematics majors were more likely to describe numbers as abstract concepts or
symbols.

- Non-mathematics majors often associated numbers with everyday quantities or
measures.

- Year in College:

- Freshmen tended to give more literal or concrete responses, such as "digits" or "numbers
as quantities."”

- Seniors displayed more nuanced interpretations, referencing the mathematical or
conceptual nature of numbers.

- Age:
- Slight variation was observed, but overall, age did not significantly influence responses.

Implication: These patterns suggest that familiarity with mathematical thinking influences
how students conceptualize "number."

Interpretation and Educational Significance

Understanding Student Perceptions

The diversity in responses underscores the multifaceted nature of the concept "number."
Some students perceive numbers purely as symbols used in calculation, while others see
them as abstract entities or spatial points. This variation reflects the different levels of
mathematical understanding and the importance of explicit instruction about foundational
concepts.

Key Takeaways:

- Students' mental models of "number" are varied and context-dependent.

- Open-ended questions reveal rich, qualitative insights that multiple-choice questions
might miss.

- Recognizing these perceptions can inform teaching strategies, emphasizing the
conceptual aspects of numbers alongside procedural skills.



Implications for Survey Design and Data Analysis

This survey serves as a compelling example of effective survey design:

- Open-ended questions provide depth and nuance.

- Systematic coding is essential for qualitative data analysis.

- Demographic data enable subgroup comparisons and nuanced insights.
- High response rates increase data reliability.

From an analytical perspective, this survey illustrates the importance of categorizing
responses, identifying themes, and understanding respondent perspectives beyond mere
statistical summaries.

Lessons Learned and Recommendations

Based on this survey and its analysis, several lessons emerge:

1. Clarity in Question Formulation:
Open-ended questions should be carefully worded to elicit meaningful responses without
leading or biasing participants.

2. Comprehensive Coding Schemes:
Developing a clear coding framework facilitates consistent interpretation of qualitative
data.

3. Use of Demographic Data:
Collecting relevant demographic information enriches the analysis and helps identify
patterns.

4. Educational Implications:
Recognizing how students conceptualize core ideas like "number" can guide curriculum
development, emphasizing both procedural skills and conceptual understanding.

5. Value of Qualitative Data:
Combining qualitative insights with quantitative analysis offers a more holistic view of
student perceptions and understanding.

Concluding Remarks

The Autumn 2013 survey conducted within a college introductory statistics class
exemplifies how simple data collection efforts can yield profound insights into human
perception and understanding. Through meticulous design, execution, and analysis, this



survey not only illuminated the diverse interpretations of "number" among students but
also served as an educational tool illustrating foundational principles of survey
methodology and data analysis.

Such exercises reinforce the importance of critical thinking, careful question design, and
comprehensive data interpretation—skills that are vital in both academic research and
real-world problem solving. For educators and students alike, this survey stands as a
testament to the power of simple questions turned into meaningful learning experiences
and analytical opportunities.
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