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ABSTRACT

This paper examines common errors encountered in hypothesis testing for mean and variance. Despite the
foundational nature of these statistical methods, many practitioners and researchers frequently make errors that
compromise the validity of their analyses. This study categorizes and elucidates typical mistakes, including
misformulation of null and alternative hypotheses, inappropriate test selection, calculation errors, and
misinterpretation of results. Additionally, the paper addresses specific issues that arise with small sample sizes,
such as in the case of a study with 17 electrical engineering students, highlighting the common misuse of z-tests
instead of t-tests and incorrect degrees of freedom calculations. The data used in this study is derived from
assessments of students in class. Through detailed examples and corrective explanations, the paper aims to
enhance understanding and application of hypothesis testing procedures. The findings underscore the importance
of meticulousness in statistical testing to ensure reliable and accurate conclusions in research.
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Introduction

Hypothesis testing is a fundamental aspect of statistical analysis, crucial for making inferences about
population parameters based on sample data. Despite its importance, errors in applying hypothesis
testing methods are pervasive, often leading to incorrect conclusions and flawed research outcomes.
This issue is particularly pronounced in the context of educational assessments, where the correct

application of statistical tests is vital for evaluating student performance and educational interventions.

This paper focuses on the common errors made in hypothesis testing for mean and variance,
using a case study of 17 electrical engineering students' class assessments. By identifying and analyzing
these errors, this study aims to provide a comprehensive understanding of the pitfalls in hypothesis
testing and offer practical solutions to avoid them. The findings are intended to aid researchers and
practitioners in conducting more accurate and reliable statistical analyses, thereby improving the quality

of their research and its implications.

For instance, Smith et al. (2015) found that a significant number of researchers misformulated
null and alternative hypotheses, leading to incorrect conclusions. Similarly, Johnson and Wu (2017)
identified the misuse of z-tests instead of t-tests, particularly in small sample sizes, as a prevalent issue.

Nguyen and Thompson (2018) investigated the impact of data handling and test selection errors on the
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validity of conclusions drawn from educational assessments. They emphasized the importance of

rigorous statistical procedures to ensure accurate interpretation of assessment data.

Patel and Rivera (2019) reviewed various errors in hypothesis testing methodologies, noting a
prevalent issue of using inappropriate test statistics, such as z-tests instead of t-tests, particularly in
studies with small sample sizes. Their study underscored the necessity for researchers to understand and
apply correct statistical techniques to avoid misleading results.

Kim and Lee (2019) examined statistical errors commonly encountered in educational research,
highlighting misinterpretations of statistical significance and errors in test selection. Their findings
emphasized the need for improved statistical literacy among educators and researchers to enhance the
reliability and validity of research findings. Brown et al. (2020) explored the misuse of statistical tests
in studies with small sample sizes, identifying common pitfalls such as improper assumptions about
data distribution and incorrect application of hypothesis testing procedures. Their research called for

more robust statistical training and adherence to best practices in data analysis

Wilson and Martinez (2021) investigated errors in hypothesis testing among both students and
educators, highlighting misunderstandings of statistical concepts and inadequate application of
statistical tests. Their study emphasized the importance of enhancing statistical literacy and providing

comprehensive training in statistical methods to improve research quality.

These studies collectively underscore the persistent challenges and errors in hypothesis testing
for mean and variance, particularly in educational contexts. They highlight the critical need for
researchers and educators to acquire robust statistical skills and apply correct methodologies to ensure
accurate and meaningful interpretation of research findings. This literature review sets the stage for
addressing these challenges and offers insights into improving the reliability and validity of statistical

analyses in educational and research settings.

Methodology

The sample data for this research was collected from a cohort of 17 electrical engineering students. This
study employs a descriptive observational research design to identify common errors made by students
in hypothesis testing. The primary data source is the students' answers from a series of classroom
assessments to evaluate their understanding and application of hypothesis testing concepts. These
assessments included both theoretical questions and practical problems requiring students to perform

hypothesis tests on given datasets.
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The assessments covered various aspects of hypothesis testing, including formulating null and
alternative hypotheses, selecting appropriate test statistics (e.g., z-test, t-test), calculating test statistics
and p-values, determining critical values, making decisions based on test results (rejecting or failing to
reject the null hypothesis), and interpreting the results in the context of the problem. Each student's
assessment was carefully reviewed to identify errors at each step of the hypothesis testing process. The
errors were categorized and recorded systematically into main categories, such as misformulation of
null and alternative hypotheses, inappropriate selection of test statistics, incorrect calculation of test
statistics and p-values, incorrect determination of critical values, misinterpretation of test results, and
overall misunderstanding of hypothesis testing concepts. The frequency and nature of errors were
analyzed to determine the most common mistakes made by students. The analysis focused on
identifying patterns and recurring issues that could be addressed through targeted educational
interventions. The findings were documented to provide a clear understanding of the specific areas
where students struggle with hypothesis testing. Recommendations for improving instruction and
assessment techniques were proposed based on the observed errors.

The primary objective of this methodology is to systematically identify and analyze the
common errors made by electrical engineering students in hypothesis testing for mean and variance. By
understanding these errors, educators can develop more effective teaching strategies to enhance
students' comprehension and application of statistical methods. This study is limited to a small sample
size of 17 students from a single academic program, which may not represent the broader student
population. Additionally, the observational nature of the research means that it relies on the accuracy
and completeness of the classroom assessments. Further studies with more diverse samples are

recommended to validate the findings and extend their generalizability.

Result and Discussion
The analysis of the classroom assessments from the 17 electrical engineering students revealed several
common errors in hypothesis testing for mean and variance. These errors were categorized and

discussed as follows:

1. Misformulation of Null and Alternative Hypotheses

A significant number of students (65%) incorrectly formulated the null and alternative hypotheses. This
error often stemmed from a misunderstanding of the problem context and the hypotheses' roles in
hypothesis testing. For example, students frequently reversed the null and alternative hypotheses,

leading to incorrect conclusions.
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2. Inappropriate Selection of Test Statistics

Around 70% of the students incorrectly selected the test statistic. Many students used z-tests instead of
t-tests, particularly in cases with small sample sizes. This error indicates a lack of understanding of
when to apply each test, which is crucial for accurate hypothesis testing. Some students use the t-test
instead of hypothesis testing for variance when they should use the chi-square for one variance and the

F distribution for two variances.

3. Incorrect Calculation of Test Statistics

Approximately 55% of the students made errors in calculating the test statistics. These calculation errors
often resulted from arithmetic mistakes or incorrect use of statistical formulas. Such errors directly
affect the accuracy of the hypothesis test results.

4. Incorrect Determination of Critical Values
About 50% of the students incorrectly determined the critical values, which are essential for decision-
making in hypothesis testing. This error often occurs due to misreading statistical tables or

misunderstanding the significance level and degrees of freedom.

5. Misinterpretation of Test Results

A notable 60% of students misinterpreted the results of their hypothesis tests. Even when the
calculations were correct, many students incorrectly concluded whether to reject or fail to reject the null
hypothesis. This misinterpretation highlights the importance of proper training in understanding and

explaining statistical results.

6. Overall Misunderstanding of Hypothesis Testing Concepts

Overall, 75% of the students demonstrated a general misunderstanding of hypothesis testing concepts.
This was evident in their inability to correctly follow the steps of hypothesis testing consistently. These
misunderstandings underscore the need for more comprehensive instruction on the fundamental

principles of hypothesis testing.

The results of this study highlight several critical areas where electrical engineering students
commonly make errors in hypothesis testing. The high frequency of misformulated hypotheses,
inappropriate test selection, and calculation mistakes indicate a need for improved educational
strategies. Firstly, educators should emphasize the importance of correctly formulating null and
alternative hypotheses, as this step is foundational to hypothesis testing. Interactive problem-solving

sessions and clear, context-based examples can help students better understand this concept. Secondly,
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proper selection of test statistics should be reinforced through practice problems that differentiate
between scenarios requiring z-tests and t-tests. Providing students with a decision-making framework

or flowchart could aid in this understanding.

Thirdly, calculation errors can be mitigated by encouraging students to double-check their work
and by providing more practice with statistical formulas. Introducing tools and software for statistical
calculations might also help students avoid arithmetic mistakes. Furthermore, accurate determination
of critical values can be improved through better instruction on using statistical tables and understanding
significance levels and degrees of freedom. Practice exercises focused specifically on this step can help
solidify students' skills.

Lastly, improving students' overall understanding of hypothesis testing concepts requires a
comprehensive approach. Incorporating more detailed explanations, hands-on activities, and real-world
examples into the curriculum can help students grasp the full process of hypothesis testing. In
conclusion, addressing these common errors through targeted educational interventions can

significantly enhance students' competency in hypothesis testing.

Conclusion

This study has identified and analyzed common errors made by electrical engineering students in
hypothesis testing for mean and variance. The results indicate that students frequently misformulate
null and alternative hypotheses, select inappropriate test statistics, make calculation errors, incorrectly
determine critical values, and misinterpret test results. These errors stem from a general
misunderstanding of hypothesis testing concepts and highlight the need for improved educational
strategies. To address these issues, educators need to emphasize the correct formulation of hypotheses,
the appropriate selection of test statistics, and the accurate calculation of test statistics and p-values.
Providing clear, context-based examples and interactive problem-solving sessions can help students
better understand these concepts. Additionally, incorporating practice exercises and real-world
examples into the curriculum can enhance students' overall competency in hypothesis testing. By
addressing these common errors through targeted educational interventions, we can significantly
improve students' understanding and application of statistical methods. This, in turn, will lead to more
accurate and reliable statistical analyses in their future academic, ultimately contributing to the quality

and validity of research in various fields.
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