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Course Title and Number: 
MTH 225 – Introduction to Statistics 

Academic Term and Year of Assessment 
Activity (Ex: Fall, 2014) 
Fall 2017 

Report Submitted By: Andrea Williams Number of Students Assessed: 7 
Date Report Submitted: 1/4/18 Number of Sections Included: 1 
Course Delivery Format (list all modalities used in sections assessed.  Ex: web based, VDL, 
traditional section, hybrid course, etc.): Web-based 
 

  
Course Role in the Curriculum 

Provide a description of the role the course serves in the curriculum (i.e. general education 
requirement, program technical core, restricted elective, etc.). Note all as appropriate.  

 
MTH 225 is provided to students as a transferable college-level math elective. 
 

 
Assessment Methods 

Provide a description of the assessment process used.  Include description of instrument and 
performance standards in description. Note all methods.  
 
Homework assignments and unit tests are used as the basis for this assessment.  All homework 
assignments were given through MyStatLab, an online homework and testing platform, where students 
had access to numerous learning aids and had unlimited attempts at each question.  The instructor 
provided video lectures in Blackboard of each section that students were encouraged to watch before 
attempting the homework.  Although many questions had multiple parts, for purposes of this analysis, 
only questions receiving full credit are considered correct. 
 
The unit tests were given on paper and proctored on campus.  Students were allowed to use textbooks, 
notes, a calculator, and, for the last three tests, the statistical analysis package Statdisk.  Most of the 
questions were short answer questions, for which it was possible to receive partial credit, but for 
purposes of this analysis, only questions receiving full credit are considered correct with the exception 
of answers marked incorrect only because of a rounding error. 
 
Multiple questions are included in each outcome for analysis.  A minimum satisfactory percent of 
correct responses for each outcome is 75%. 

 
 

Assessment Results 
Provide a summary of results including tables/charts.  Incorporate information from previous 
assessments as appropriate.  Append additional pages if necessary. If appending, include 
notation in box to “See attached”.  

 
Four outcomes were analyzed, the three that failed to meet the minimum performance standard on the 
last assessment and one new outcome that was not assessed previously.  Two outcomes out of the four 
met the 75% correct criterion; the two that failed to meet the standard showed substantial improvement 
over the last assessment.  However, this was the first time an online section of this course was 
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assessed, so results may not be comparable with previous cohorts. 
 

 
 

 
 

Course Level Assessment Summary of Outcomes, Indicators and Results  
Add additional rows to table if necessary 

Learning 
Outcomes 

(Insert learning 
outcomes 
assessed during 
this cycle) 

Indicator + 
(Insert indicators used for each 
outcome: exam question, scoring 
rubric, etc.  Be specific) 

Percent of 
Correct 

Responses^ 

Percent of 
Incorrect 
Responses 

Performance 
Standard Met 

(75%)* 
(yes or no) 

Outcome 1: Apply 
methods for 
organizing and 
describing a set of 
data 

Homework Sections 2.1, 2.2, 2.3, 
2.4, 3.1, 3.2, 3.3 
 
Test Questions 1.4, 1.5, 1.6, 1.7, 
1.8, 1.9, 1.10, 1.11, 1.12, 1.13, 
1.14, 1.15, 1.16, 1.17, 1.18, 1.19, 
1.20, 1.21, 1.22, 1.23, 1.24, 1.25 

81% 19% Yes 

Outcome 2: Apply 
the fundamental 

Homework Sections 5.1, 5.2, 6.1, 
6.2, 6.3, 6.4 

66% 34% No 

81
66 70

83

19
34 30

17

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Outcome	1:	Apply	
methods	for	organizing	
and	describing	a	set	of	

data

Outcome	2:	Apply	the	
fundamental	concepts	of	
random	variables	and	
probability	distributions

Outcome	3:	Apply	
methods	to	estimate	
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equations	and	
correlation	coefficients
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concepts of 
random variables 
and probability 
distributions 

 
Test Questions 2.8, 2.9, 2.10, 2.11, 
2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 
2.18, 2.19, 2.20 

Outcome 3: Apply 
methods to 
estimate values of 
population 
parameters and test 
claims about 
population 
parameters 

Homework Sections 7.1, 7.2, 7.3, 
8.1, 8.2, 8.3, 8.4, 9.1, 9.2, 9.3, 9.4, 
12.1, 12.2 
 
Test Questions 3.1, 3.2, 3.3, 3.4, 
3.5, 3.6, 3.7, 3.8, 3.9, 3.10, 3.11, 
3.12, 3.13, 3.14, 3.15, 3.16, 3.17, 
3.18, 3.19, 3.20, 4.8, 4.9 

70% 30% No 

Outcome 4: Find 
and interpret 
regression 
equations and 
correlation 
coefficients 

Homework Sections 10.1, 10.2, 
10.3, 10.4, 10.5 
 
Test Questions 4.1, 4.2, 4.3, 4.4, 
4.5, 4.6, 4.7 

83% 17% Yes 

* Please note if using a different minimum performance standard. 
+ See Attachment 1 for questions and outcomes. 
^ Homework assignments were worth 25% of the final course grade; unit tests were worth 35%.  The 
percent of correct responses was calculated as a weighted average based on these percentages.  See 
Attachment 2 for results separated by performance indicator. 
 

Conclusions 
Provide a brief summary of conclusions derived based on analysis of data.  Append additional 
pages if necessary. If appending, include notation in box to “See attached”.  

 
As mentioned above, results from this online section may not be comparable with previous face-to-face 
cohorts.  However, it does appear that revisions made since the last assessment (see below) have been 
effective, so they will continue to be implemented along with the new suggestions in the action plan 
below. 
 
This was also the first time that homework assignments have been included in the course assessment in 
addition to the unit tests.  Incorporating more performance indicators provides a better picture of what 
the students gained from the course.  Attachment 2 shows that students did significantly better on the 
homework assignments than on the unit tests, so efforts for improving student performance need to 
focus on the tests.  This is also addressed in the action plan below. 

 
 

Previous Assessment Reports and Results 
Date of Previous Assessment: Fall 2015 
List of Outcomes Not Met: 

• Apply the fundamental concepts of random variables and probability distributions 
• Apply methods to estimate values of population parameters and test claims about population 

parameters 
• Find and interpret regression equations and correlation coefficients 

Summary of Actions Taken to Address Unmet Learning Outcomes: Append additional pages if 
necessary. If appending, include notation in box to “See attached”.  
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While two of the outcomes still were not met at the desired 75% performance standard, all three 
showed substantial improvement over the Fall 2015 assessment with increases ranging from 12% to 
45%.  The outcome that saw the greatest improvement and is now above 75% was “find and interpret 
regression equations and correlation coefficients.”  This increase is likely due to the suggestion from 
the previous assessment to avoid laborious calculations on the test and focus on interpretation. 
 
Also as suggested in the previous assessment, the list of homework problems for the course was 
reviewed; extra problems and examples were added for topics known to be areas of difficulty.  For 
example, finding critical values, one specific area of concern on the last assessment, was emphasized 
over several chapters, and any time an example required finding a critical value, the steps were written 
out in detail. 
 
It was decided that the abstract topic of sampling distributions is necessary for understanding 
subsequent topics, but students were assessed on sampling distributions exclusively by a homework 
assignment rather than on a test. 
 
The students have been given open-book, open-note tests the last two times the course has been 
offered, and this has helped performance to a certain extent and will continue to be utilized.  However, 
the list of topics that the students find challenging remains consistent across semesters, with or without 
books and notes. 
 

 
 

Action Plan and Date for Reassessment 
Identify action plan for improvement or maintaining current performance levels including 
outcomes identified for re-assessment, curriculum revision, LOT proposal, new or revised course 
activities to reinforce learning outcomes, etc.  Append additional pages if necessary. If 
appending, include notation in box to “See attached”.  
 
As Attachment 2 shows, students performed significantly better on homework assignments than unit 
tests, regardless of outcome.  To improve performance on tests and in the class overall, a review 
session should be offered before each test.  While the course schedule does not allow time for this in a 
live class, optional out-of-class reviews could be offered, at least until their level of effectiveness is 
determined.  For online sections of the course, the class could be offered instead as a hybrid, utilizing 
the required class time for questions and review.  A hybrid course would also give the students the 
opportunity to present their final project to their classmates, a cohesive element lacking from the 
strictly online section this semester. 
 
This was the first semester MyStatLab was utilized in the course, and it proved to be an effective 
learning tool.  It will continue to be used for at least part of the homework for the course, even in live 
sections.  Consideration will also be given as to how MyStatLab can be integrated into the 
aforementioned test reviews.  
 
Proposed date for reassessment is Fall 2017.  The two outcomes not meeting the 75% performance 
standard will be reassessed along with two new outcomes. 
 

 
 

Assessment Committee Recommendation/Approval 
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(To be posted by Assessment Committee Chair) 
 
x Approved as presented 
� Approved with recommendations for future reports (Explanation Required) 
� Resubmission Required.  Reason for Resubmission: 
 
Date: 02/09/2018 
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Attachment 1 – Performance Indicators Used for Assessment 
 
Homework 
 
In the interest of space (some outcomes included over 100 homework questions), individual homework 
questions will not be included in this report; instead, the objectives covered in each section as listed in 
MyStatLab are given below. 
 

Section Objectives Covered 
2.1 • Understand the concepts related to distributions. 

• Summarize data in the format of a frequency distribution and a relative frequency 
distribution. 

• Identify values of class width, class midpoint, class limits, and class boundaries. 
• Determine whether a frequency distribution is approximately a normal distribution. 
• Summarize data in the format of a frequency distribution and a relative frequency 

distribution. 
• Construct a cumulative frequency distribution. 

2.2 • Picture the distribution of data in the format of a histogram and examine. 
2.3 • Understand the concepts related to graphing data. 

• Develop an ability to graph data using a dotplot. 
• Develop an ability to graph data using a stemplot. 
• Develop an ability to graph data using a time-series graph. 
• Develop an ability to graph data using a Pareto chart. 
• Develop an ability to graph data using a pie chart. 
• Develop an ability to graph data using a frequency polygon. 
• Determine when a graph is deceptive. 

2.4 • Understand the concepts related to scatterplots and correlation. 
• Construct and analyze a scatterplot of paired data. 

3.1 • Develop the ability to measure the center of data by finding the mean, median, mode, 
and midrange. 

• Determine whether an outlier has a substantial effect on the mean and median. 
3.2 • Interpret values of the standard deviation by applying the range rule of thumb. 

• Find values of the range, variance, and standard deviation. 
• Understand the concepts related to measures of variation. 
• Find the coefficient of variation of two samples and then compare the results. 
• Use the empirical rule or Chebyshev\'s theorem to estimate the variation in a sample. 

3.3 • Compute a z score and use it to determine whether a value is significant. 
• Develop the ability to construct a boxplot from a set of data. 
• Identify percentile values and quartile values from a set of data. 

5.1 • Understand concepts related to random variables and probability distributions. 
• Determine when a potential probability distribution actually satisfies the necessary 

requirements. 
• Given a probability distribution, compute and use the mean and standard deviation. 
• Use probabilities to determine whether or not an event is significant. 

5.2 • Understand the concepts related to binominal probability distributions. 
• Determine whether given distributions are binomial distributions. 
• Find probability values for a binomial distribution. 
• Compute and use the mean and standard deviation for a binomial distribution. 
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6.1 • Describe the characteristics of a standard normal distribution. 
• Find z scores corresponding to regions under the curve representing a standard 

normal distribution 
• Find the probability of some range of values in a continuous uniform distribution. 

6.2 • Describe a normal distribution (not necessarily a standard normal distribution). 
• Find the probability of some range of values in a normal distribution. 
• Find x scores corresponding to regions under the curve representing a normal 

distribution. 
• Solve applications involving probabilities and corresponding x scores for a normal 

distribution. 
6.3 • Develop the ability to describe a sampling distribution of a statistic. 

• Determine whether a statistic serves as a good estimator of the corresponding 
population parameter 

6.4 • Check conditions for using a normal distribution for the distribution of sample 
means. 

• Describe what the central limit theorem states. 
• Use the central limit theorem to find the probability that a sample mean falls in a 

range of value 
• Identify the stated rule. 

7.1 • Construct and interpret a confidence interval estimate of a population proportion. 
• Identify values and verify the requirements necessary to estimate a population 

proportion. 
• Determine the sample size necessary to estimate a population proportion. 

7.2 • Identify values and verify the requirements necessary to estimate a population mean. 
• Construct and interpret a confidence interval estimate of a population mean. 
• Determine the sample size necessary to estimate a population mean. 

7.3 • Identify values and verify the requirements necessary to estimate a population 
standard deviation  

• Construct and interpret a confidence interval estimate of a population standard 
deviation/variance 

• Determine the sample size necessary to estimate a population standard deviation or 
variance. 

8.1 • Understand the concepts related to hypothesis testing. 
• Identify the null and alternative hypotheses when given some claim about a 

population parameter. 
• Calculate a test statistic. 
• Use P-values to state a final conclusion that addresses an original claim. 
• Use critical values to state a final conclusion that addresses an original claim. 
• Identify type I and type II errors that correspond to a given claim. 

8.2 • Use sample data to conduct a formal hypothesis test of a claim about a population 
proportion. 

8.3 • Use sample data to conduct a formal hypothesis test of a claim made about a 
population mean. 

8.4 • Conduct a hypothesis test of a claim made about a population standard deviation or 
variance. 

9.1 • Test claims and construct confidence interval estimates for the difference between 
two proportions 
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9.2 • Distinguish between two independent samples and two samples that are not 
independent. 

• Understand the concepts related to testing two means from independent samples. 
• Test a claim made about two means from independent populations. 

9.3 • Conduct a test of a claim made about the mean of the differences between matched 
pairs. 

9.4 • Conduct a hypothesis test of a claim made about two population standard deviations 
or variances. 

10.1 • Understand the concepts related to correlation. 
• Understand the relationship between a scatter plot of paired data and the correlation 

coefficient. 
• Determine whether there is sufficient evidence to conclude that there is a linear 

correlation. 
10.2 • Use paired sample data to find the equation of the regression line. 

• Find the best predicted value of a variable given the regression equation and a value. 
• Find the equation of a regression line and the best predicted value of a variable given 

a value. 
• Understand the concepts related to regression. 

10.3 • Understand the concepts related to prediction intervals and variation. 
• Given a correlation coefficient, determine and interpret the coefficient of 

determination. 
• Use a given value of one variable to find a prediction interval for the other variable. 

10.4 • Understand the concepts related to multiple regression. 
• Identify the predictor variables that result in the best multiple regression equation. 
• Determine whether a given multiple regression equation is suitable for making 

predictions. 
10.5 • Understand the concepts related to nonlinear regression. 

• Compare the linear, quadratic, logarithmic, exponential, and power models for 
paired data. 

12.1 • Conduct a hypothesis test of a claim made about two population standard deviations 
or variances. 

• Use one-way ANOVA to conduct a hypothesis test of equality of three or more 
population means. 

• Understand the concepts related to one-way ANOVA. 
12.2 • Understand the concepts related to two-way ANOVA. 

• Interpret two-way ANOVA output to draw a conclusion for a hypothesis test for 
interaction/effects. 

• Use two-way ANOVA to conduct a hypothesis test for interaction and effects. 
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Unit Tests 
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Attachment 2 – Results Separated by Performance Indicator 
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