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1 INTRODUCTION 
Florida SouthWestern State College’s Science Department has employed common finals across multiple 
courses as a means of assessment in BSC 1005C General Biology, BSC 1010 Biological Science I, BSC 1011 
Biological Science II, BSC 1050 Environmental Biology: Our Global Environment, BSC 1051 Environmental 
Biology: Southwest Florida Ecosystems, BSC 1085C Anatomy and Physiology I, BSC 1086C Anatomy and 
Physiology II, CHM 2025 Introduction to College Chemistry, CHM 2045 General Chemistry I, CHM 2046 
General Chemistry II, CHM 2210 Organic Chemistry I, CHM 2211 Organic Chemistry II, ISC 1001C 
Foundations of Interdisciplinary Science I, ISC 1002C Foundations of Interdisciplinary Science II, MCB 
2010C Microbiology, PHY 2048 General Physics I, and PHY 2049 General Physics II.  While there are 
chances for systematic differences when testing concepts in multiple choice questions as opposed to 
free-response questions, when properly authored, multiple choice questions can be an effective 
measure of student learning and comprehension (Ward et al., 1987).  The focus of this report is BSC 
1005C General Biology. 

The assessment outcomes are intended to provide a baseline achievement moving forward as well as 
investigate the strength and performance of items in the exam.  The assessment plan also provides 
comparisons between dual Enrollment and non-dual enrollment students, online versus traditional 
students, and by site, where possible.  Where data is sufficient, additional analyses are provided 
including distribution studies and longitudinal studies. 

For additional detail or further analysis not provided in this report, please contact Dr. Joseph F. van 
Gaalen, Director of Assessment & Effectiveness, Academic Affairs (jfvangaalen@fsw.edu; x16965). 

2 BSC 1005C 

2.1 ASSESSMENT ITEM ANALYSIS 
Insight into the strength of the assessment questions offers information on student learning and helps 
to discriminate those students which have learned the material and those that did not (Ding and 
Beichner, 2009).  Item analysis measures the difficulty of the question, attempts to define the capacity 
of the question to discriminate between higher achieving from lower achieving students, and the 
reliability of the questions for measuring common materials (Doran, 1980). 

The BSC 1005C common final assessment consists of 30 multiple choice questions.  Item difficulty for 
each of these questions was calculated using standard practices whereby the higher the value the easier 
the question (Ding and Beichner, 2009).  A score of 1 means responses from all test takers were correct 
responses while a score of 0 means none were correct responses.  A score of 0.5 ought to be a goal for 
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the assessment author such that the question is neither too easy, nor too hard, so as to effectively 
discriminate between students of robust knowledge and those lacking (Ding and Beichner, 2009; Doran, 
1980).  A more detailed interpretation of item difficulty is presented in Table 1. 

Difficulty Range of Values 
Very easy 0.85 – 1 
Moderately easy 0.60 – 0.85 
Moderately difficult 0.35 – 0.60 
Very difficult 0.00 – 0.35 

Table 1. Item difficulty interpretation as defined by Doran (1980). 

Figure 1 depicts item difficult results for BSC 1005C assessment.  The graph has a gradient such that 
questions calculated within the range of moderately easy to moderately difficult (see Table 1) fall in the 
green shaded region fading to red for questions that are deemed too easy (near 1) or too difficult (near 
0).  A total of 7 of 30 questions exhibit scores outside the range of what is typically defined as acceptable 
or reasonable, down from eight in fall 2016 and spring 2016, and up from six when compared with fall 
2015.  Questions 5 and 30 exhibit item difficulty levels categorized as ‘too easy’ according to literature.  
Additionally, questions 6, 11, 15, 19, and 24 exhibit item difficulty levels categorized as ‘too difficult’ 
according to literature. 

 

Figure 1. Item difficulty results for BSC 1005C assessment.  Green shaded regions depict moderate questions with darker green 
centered on the generally accepted 0.5.  Lighter green fading to red depict questions progressively more difficult (near 0) or 
easier (near 1). 

An item discrimination index was calculated for each of the assessment questions across all four 
common final versions.  The item discrimination index measures performance of an item with respect to 
the most successful (upper quartile) and least successful (lower quartile) of the class.  Results can be 
used to determine how well an item discriminates between high performing students and low 
performing students.  This technique can be done using external quartiles (e.g. student overall course 
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grade or some other performance representation) or internal (the overall score on the test in question).  
In this case, an internal criterion was used. 

A generally accepted cutoff for valuing a question as adequately discriminating is 0.3, however, this 
cutoff is arbitrary and so whether a question is suitably discriminating or not is at the discretion of the 
test author (Doran, 1980).  Table 2 presents a guide for discriminating question indices.  Note that a 
negative discrimination index would mean the lower quartile of students is more likely to correctly 
answer the questions and so these, if they occur, should be closely examined immediately. 

Discrimination Range of Values 
Very strongly discriminating > 0.6 
Strongly discriminating 0.4 – 0.6 
Moderately discriminating 0.2 – 0.4 
Weakly discriminating 0.1 – 0.2 
Very weakly discriminating 0 – 0.1 

Table 2. Item discrimination index interpretation (Doran, 1980). 

Figure 2 depicts item discrimination index results for the BSC 1005C assessment.  The graph has a 
gradient such that questions calculated as strong discriminators (see Table 2) fall in the green shaded 
region fading to white for moderate discriminators, and eventually to red for weak discriminators.  A 
total of 6 of 30 questions exhibit discrimination index scores outside the range of what is typically 
defined as acceptable or reasonable, up from five in fall 2016, down from 10 in spring 2016, and the 
same as fall 2015.  Questions 5, 8, 10, 20, 24, and 30 are considered weakly discriminating according to 
the literature. 

 

Figure 2. Item discrimination index results for BSC 1005C assessment.  Green shaded regions depict progressively stronger 
discriminators.  White shaded regions depict moderately strong (>0.3) to moderately weak (<0.3) discriminators.  Red shaded 
regions depict weak discriminators. 

Item discrimination indices are a measure of the discrimination of the correct option with respect to 
other options available yielding no information specific to any one discriminator themselves.  Therefore, 
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when reviewing discrimination index results with an eye towards revision it is important to review the 
nature of the distractors, in particular those items which may be questionable (Ding and Beichner, 2009; 
Doran, 1980).  Figure 3 and the associated table (Table 3) depict the percentage of response selection 
for each answer choice by question.  A total of 5 of 30 questions exhibit greater response rates for the 
1st distractor than for the correct response, the same as fall 2016, down from six in spring 2016, and up 
from just one in fall 2015. Questions 6, 11, 15, 19, and 24 exhibit greater response rates for the 1st 
distractor than for the correct response.  Additionally, questions 1, 2, 5, 7, 10-15, 19, 20, 22-24, 26-28, 
and 30 may include potential non-distractors as each question exhibits less than 2% response for the 
least common selection. 

 

Figure 3. Item response distribution for BSC 1005C depicting selection percentages of each response option for each question.  
Blue denotes correct responses, red the most commonly selected distractor, green the 2nd most commonly selected distractor, 
purple the 3rd most commonly selected distractor, and if applicable, light blue the least commonly selected distractor. 

 

 

 

 

 

 

 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

%
 R

es
po

ns
e

Question #



- 5 - 
 

Q Correct 1st 
Distractor 

2nd 
Distractor 

3rd 
Distractor 

4th 
Distractor 

1 E A B C D 
2 D B A C E 
3 A D C E B 
4 C A B D E 
5 C D B A E 
6 D A B C E 
7 B E D A C 
8 A C E D B 
9 B E C D A 

10 A B D C E 
11 A B E C D 
12 C D B A E 
13 A D B C E 
14 D B C A E 
15 D C B A E 
16 A B C E D 
17 D B C E A 
18 A D B E C 
19 D C A B E 
20 E A C B D 
21 C D A B E 
22 A D E C B 
23 A B D C E 
24 B A C D E 
25 D C B E A 
26 A B C D E 
27 C D B A E 
28 C B A D E 
29 E A B D C 
30 B D A C E 

Table 3. Response option for corresponding correct responses and distractors for BSC 1005C.  Cell colors reflect representation in 
Figure 3 above. 

In addition to item difficulty and discrimination index, a Point Biserial Index (PBI) was calculated for each 
of the assessment questions across all four common final versions.  The PBI measures the reliability of 
the item compared with score distribution (Ding and Beichner, 2009).  In other words, a low PBI is 
indicative of an item either not testing the same material or not testing it in the same manner or level, 
since questions on the same test ought to be testing material within the same domain as the other 
questions on that test.  An item with a PBI of greater than or equal to 0.2 indicates the item is 
performing similar to that of its counterparts.  A PBI lower than 0.2 indicates the material is not strongly 
linked with other items and may require review to ensure the efficacy of the question (Ding and 
Beichner, 2009). 

Figure 4 depicts the PBI results for the BSC 1005C assessment.  The graph has a gradient such that 
questions calculated with strong reliability fall in the green shaded region fading to white for moderate 
to strong reliability, and eventually to red for weak reliability.  A total of 1 of 30 questions exhibit PBI 
scores outside the range of what is typically defined as acceptable or reasonable, the same as fall 2016, 
down from five in spring 2016, and three in fall 2015.  Question 20 exhibits low reliability according to 
literature.  Low PBI scores indicate these questions may not be most effective at testing common 
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material.  Note that variability in question length, vocabulary, clarity, strength of distractors, potentially 
interconnected questions (clues for one question found in another), and option logic all have the 
potential to cause variability in PBI, should topical correlations exist (Suskie, 2004).  A more thorough 
appraisal of the many considerations of writing a multiple choice and true/false assessment can be 
found on pages 200-211 of the Suskie (2004) work. 

 

Figure 4. Point Biserial Index (PBI) results for BSC 1005C.  Green shaded regions depict progressively stronger reliability.  White 
shaded regions depict moderately strong reliability.  Red shaded regions depict weak reliability. 

A full list of questions which scored poorly in each of the three item analyses is shown in Table 4.  In 
total, 2 of 30 questions (Q5 & Q20) exhibit poor scores in two of three item analytics.  Across all 
analytics, 7/30 questions score poorly in item difficulty, 6/30 score poorly in discrimination index, and 
1/30 score poorly in PBI.   

Item Item Difficulty Item discrimination index PBI 
Q5 Too easy Weak  
Q6 Too difficult   
Q8  Weak  

Q10  Weak  
Q11 Too difficult   
Q15 Too difficult   
Q19 Too difficult   
Q20  Weak Low 
Q24 Too difficult Weak  
Q30 Too easy Weak  

Table 4. List of items that are outside the generally accepted scores of a strong multiple choice question for BSC 1005C. 
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2.2 DESCRIPTIVE STATISTICS, LEARNING OUTCOMES, AND OBJECTIVES 
Using the common final, the FSW Science department defined 12 areas of interest for evaluation and 
intends to use the results to establish baseline data for defining future Student Learning Outcomes 
(SLOs) in moving forward.  Descriptions for each SLO is listed below: 

 SLO 1: Analyze basic atomic structure and function and discuss its role in chemical bonding 
 SLO 2: Evaluate the roles of pH, temperature and enzyme catalyzed reactions contribute to 

metabolism 
 SLO 3: Justify how the physical and chemical properties of water are important to life 
 SLO 4: Compare the structures of prokaryotic and eukaryotic cells and discuss how structure 

relates to cell function 
 SLO 5: Identify and analyze ways through which plant and animal cells obtain energy needed for 

metabolism and carbon needed for synthesis of molecules 
 SLO 6: Analyze the stages and purpose of mitosis and meiosis 
 SLO 7: Apply basic Mendelian genetics to solve genetic problems 
 SLO 8: Analyze and evaluate the role of the evolutionary theory in uniting the various disciplines 

of biology 
 SLO 9: Analyze and evaluate the applications and importance of advancements in genetic 

technology 
 SLO 10: Explore the phylogenetic relationships within major taxons of organisms 
 SLO 11: Identify the relationships and adaptations of major taxons to their environment 
 SLO 12: Evaluate the various types of relationships and processes within communities and 

ecosystems 

For the spring 2017 assessment, 355 artifacts were collected for BSC 1005C from 19 of 19 course 
sections.  Descriptive statistics within the current SLOs which are based in the course syllabus are shown 
in Table 5.  A graphical representation is shown in Figure 5.  Each SLO is defined by a collection of 
questions from the assessment that relate to the SLO.  The average percent correct of those questions is 
compared here.  SLO 12, is the highest scoring area in spring 2017 with average percent correct of 79%.  
SLO 9 is the lowest scoring area at 29%. 

Descriptive statistics for achievement overall are shown in Table 6 and the distribution of scores is 
presented in Figure 6.  Artifact scores are centered on 18/30 and exhibit a small positive skew, meaning 
scores are tending slightly towards lower values (Starkweather, 2010). 
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Learning Outcome Average % 
Correct 

OVERALL 58% 
SLO 1: Analyze basic atomic structure and function and discuss its role in chemical bonding 62% 
SLO 2: Evaluate the roles of pH, temperature and enzyme catalyzed reactions contribute to 
metabolism 70% 

SLO 3: Justify how the physical and chemical properties of water are important to life 43% 
SLO 4: Compare the structures of prokaryotic and eukaryotic cells and discuss how structure 
relates to cell function 68% 

SLO 5: Identify and analyze ways through which plant and animal cells obtain energy needed 
for metabolism and carbon needed for synthesis of molecules 51% 

SLO 6: Analyze the stages and purpose of mitosis and meiosis 55% 
SLO 7: Apply basic Mendelian genetics to solve genetic problems 60% 
SLO 8: Analyze and evaluate the role of the evolutionary theory in uniting the various 
disciplines of biology 45% 

SLO 9: Analyze and evaluate the applications and importance of advancements in genetic 
technology 29% 

SLO 10: Explore the phylogenetic relationships within major taxons of organisms 71% 
SLO 11: Identify the relationships and adaptations of major taxons to their environment 34% 
SLO 12: Evaluate the various types of relationships and processes within communities and 
ecosystems 79% 

Table 5. Student achievement level by SLO for BSC 1005C. 

 

Figure 5. Student achievement by SLO for BSC 1005C. 
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Maximum score 30 
n 355 

Max 28 
Min 6 

Median 17 
Mode 18 
Mean 17.6 

Standard deviation 4.77 
Skewness 0.04 

Kurtosis -0.64 
Table 6. Descriptive statistics for BSC 1005C. 

 

Figure 6. Score distribution for BSC 1005C artifacts. 

2.3 EXPLORATORY ANALYSIS AND SIGNIFICANCE TESTING 
Multiple comparisons of artifact scores across varying formats, campuses, and student types were made, 
where possible, in order to add depth to the causes of the distribution of the artifacts.  Each course was 
divided into the appropriate subgroups to perform the analysis.  In cases where a subgroup is not 
represented in the course comparisons were not conducted and are noted for comprehensiveness.   

2.3.1 Dual Enrollment to Non-Dual Enrollment Comparison 
No dual enrollment sections of the course were run during spring 2017 so no comparison study between 
dual enrollment and non-dual enrollment could be completed. 

2.3.2 Online to Traditional Comparison 
During the spring 2017 semester, 9 total online artifacts were collected from BSC 1005C and 346 
traditional artifacts were collected from BSC 1005C.  A comparison of basic statistics is provided in Table 
7.  Online artifacts mean scores are 3.0 lower than traditional artifacts.   Differences in the means were 
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tested for significance using a Welch’s t-test according to standard methods (Davis, 1973; McDonald, 
2009; Wilkinson, 1999) and were found to not be statistically significantly different; additionally, sample 
size for online artifacts is limited (n=9) so significance test interpretation may be limited (de Winter, 
2013).  Therefore, we must reject the null hypothesis that the difference in the means of the online and 
traditional artifacts are equal to 0, and we can conclude this with a 95% confidence that the differences 
in scores are not solely due to chance. 

Effect size was calculated using a method devised by Rosenthal and Rosnow (1991) for meta-analytical 
purposes in potential comparisons with other institutions (Lipsey and Wilson, 1993).  The statistically 
significant results exhibit what Cohen (1988) would consider a small effect size.  In other words, non-
overlap score distribution from online artifacts to traditional artifacts is approximately 13%.  For a 
graphical representation of this see Figure 7. 

df = 353 
Online mean 14.7 

Online standard deviation 5.32 
Traditional mean 17.7 

Traditional standard deviation 4.74 
Effect size 0.18 

p-value 0.125 
Table 7. Comparison of mean scores for online and traditional artifacts.  Positive effect sizes indicate a higher mean score for 
traditional artifacts. 

 

Figure 7. Score distribution for online (purple) and traditional (aqua) artifacts of BSC 1005C. 
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highest mean score when compared with other sites (18.3/30), while FSW Online exhibits the lowest 
(14.7/30).  Of traditional sites, the Hendry Glades Center exhibits the lowest at 15.0/30. 

     Mean Standard 
Deviation 

Charlotte 17.0 4.33 
Collier 18.3 5.43 

FSW Online 14.7 5.32 
Hendry-Glades 15.0 4.28 

Thomas Edison (Lee) 18.0 4.61 
Table 8. Comparison of mean scores by site.  Bold denotes highest among all sites. 

A plot comparing score distribution by site is presented in Figure 8.  There is consistent overlap across all 
sites.  All four sites exhibit overlap among the central 50%.  A one-way analysis of variance was used to 
compare means at each site.  Results of the ANOVA exhibit a statistically significant difference between 
sites (see Table 9).  Therefore, we cannot reject the null hypothesis that the mean scores at each site are 
equal to each other and we cannot conclude with a 95% confidence that the differences in scores are 
not solely due to chance.  Based on the work of Johnson (2013), there is a 17-25% chance that the 
marginally significant result may be false positives (i.e. Type I errors). 

 

Figure 8. Box-Whisker plot of scores distributed by site for BSC 1005C.  Red line depicts median score.  Upper and lower box 
boundaries indicate 75% quartile and 25% quartile (box represents central 50% of the scores).  Vertical lines represent remaining 
scores outside central 50% that are not outliers.  Red ‘+’s denote outliers. 
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Source of Variation Sum of squared 
differences df Mean 

Squares Fobs p-value Fcrit 

Between Sites 284.4 4 71.1 3.20 0.013 2.40 
Within Sites 7780.9 350 22.2    

Total 8065.3 354     
Table 9. Results of one-way ANOVA of mean scores at each site for BSC 1005C. 

2.4 LONGITUDINAL STUDY 

2.4.1 Item Analysis 
Item analysis results vary with the performance on an assessment.  As such, it is necessary to review 
results over time to discovery potential patterns or trends existing within the data.  For brevity, detailed 
below in Table 10 are the common poor performing scores through time in item difficulty, 
discrimination index, and PBI.  Questions 6, 15, 24, and 30 consistently score poorly in item difficulty 
(too easy or too difficult) across all four terms. 

Item Fall 2015 Spring 2016 Fall 2016 Spring 2017 
Q1  Weak discriminator 

Low PBI 
Too easy 

Weak discriminator 
Low PBI 

 

Q5 Too easy 
Weak discriminator 

Too easy 
Weak discriminator 

 Too easy 
Weak discriminator 

Q6 Too difficult Too difficult Too difficult Too difficult 
Q8  Weak discriminator Weak discriminator Weak discriminator 
Q9  Weak discriminator   
Q10 Weak discriminator 

Low PBI 
Weak discriminator 

Low PBI 
Weak discriminator Weak discriminator 

Q11  Too difficult  Too difficult 
Q15 Too difficult Too difficult Too difficult Too difficult 
Q17 Weak discriminator    
Q18   Too difficult  
Q19 Too difficult Too difficult  Too difficult 
Q20 Weak discriminator 

Low PBI 
Weak discriminator 

Low PBI 
 Weak discriminator 

Low PBI 
Q24 Too difficult Too difficult Too difficult 

Weak discriminator 
Too difficult 

Weak discriminator 
Q26  Too difficult Too difficult  
Q27 Weak discriminator Weak discriminator 

Low PBI 
  

Q29   Too easy  
Q30 Too easy 

Weak discriminator 
Low PBI 

Too easy 
Weak discriminator 

Low PBI 

Too easy 
Weak discriminator 

Too easy 
Weak discriminator 

Table 10. List of items that are outside the generally accepted scores of a strong multiple choice question for BSC 1005C for fall 
2015 through spring 2017. 

2.4.2 Data Distribution 
A description of score distribution over time for like terms (spring-to-spring) in BSC 1005C is provided in 
Figure 9.  Overall distribution for like terms exhibits a slight positive shift in the data with the mode 
(central peak) of the data shifting from 14/30 in spring 2016 to 18/30 in spring 2017.  When comparing 
achievement over time, SLOs 3, 8, 9, and 11 remain the lowest scoring over time.  SLO 9 is consistently 
the lowest in each term of the study.  SLO 11 exhibits a steady decline throughout the study period.  SLO 
10 and 12 remain the highest scoring over time, with SLO 12 consistently the highest.  Note that 
comparison from fall terms to spring terms is less useful as assessment reports across multiple course 
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level and program level assessments at FSW typically exhibit substantial differences from fall to spring 
term and are better interpreted from fall-to-fall and spring-to-spring (see 
http://www.fsw.edu/facultystaff/assessment/history for further details). 

 

Figure 9. Comparison of artifact score distribution through time for spring 2016 (dark gray line) and spring 2017 (aqua). 

 

Figure 10. Comparison of SLO achievement through time beginning with fall 2015 (light aqua), spring 2016 (light purple), fall 
2016 (dark aqua), and spring 2017 (dark purple). 
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3 CONCLUSIONS 
FSW’s Science Department has employed common assessments across multiple courses as a means of 
assessment in BSC 1005C General Biology, BSC 1010 Biological Science I, BSC 1011 Biological Science II, 
BSC 1050 Environmental Biology: Our Global Environment, BSC 1051 Environmental Biology: Southwest 
Florida Ecosystems, BSC 1085C Anatomy and Physiology I, BSC 1086C Anatomy and Physiology II, CHM 
2025 Introduction to College Chemistry, CHM 2045 General Chemistry I, CHM 2046 General Chemistry II, 
CHM 2210 Organic Chemistry I, CHM 2211 Organic Chemistry II, ISC 1001C Foundations of 
Interdisciplinary Science I, ISC 1002C Foundations of Interdisciplinary Science II, MCB 2010C Microbiology, 
PHY 2048 General Physics I, and PHY 2049 General Physics II.  The focus of this report is BSC 1005C 
General Biology and subsequent reports will include the remaining courses.  The results are intended to 
provide a baseline achievement moving forward as well as investigate the strength and performance of 
items in the exam. 

3.1 BSC 1005C 
A drill-down of BSC 1005C results are as follows: 

1. In an item analysis of the 30 questions in the common course assessment, a total of 7 of 30 
questions exhibit scores outside the range of what is typically defined as acceptable or 
reasonable, down from eight in fall 2016 and spring 2016, and up from six when compared with 
fall 2015.  Questions 5 and 30 exhibit item difficulty levels categorized as ‘too easy’ according to 
standards.  Additionally, questions 6, 11, 15, 19, and 24 exhibit item difficulty levels categorized 
as ‘too difficult’ according to standards. 

2. In the same item analysis, a total of 6 of 30 questions exhibit discrimination index scores outside 
the range of what is typically defined as acceptable or reasonable, up from five in fall 2016, 
down from 10 in spring 2016, and the same as fall 2015.  Questions 5, 8, 10, 20, 24, and 30 are 
considered weakly discriminating according to accepted standards. 

3. In a study comparing response rate of correct answer and distractors, a total of 5 of 30 
questions exhibit greater response rates for the 1st distractor than for the correct response, the 
same as fall 2016, down from six in spring 2016, and up from just one in fall 2015. Questions 6, 
11, 15, 19, and 24 exhibit greater response rates for the 1st distractor than for the correct 
response.  Additionally, questions 1, 2, 5, 7, 10-15, 19, 20, 22-24, 26-28, and 30 may include 
potential non-distractors as each question exhibits less than 2% response for the least common 
selection. 

4. In the same item analysis, a total of 1 of 30 questions exhibit PBI scores outside the range of 
what is typically defined as acceptable or reasonable, the same as fall 2016, down from five in 
spring 2016, and three in fall 2015.  Question 20 exhibits low reliability according to accepted 
standards. 

5. In a study of Student Learning Outcomes (SLOs), SLO 12, is the highest scoring area in spring 
2017 with average percent correct of 79%.  SLO 9 is the lowest scoring area at 29%. 

6. Distribution of all artifacts is centered on 18/30 and exhibit a small positive skew, meaning 
scores are tending slightly towards lower values. 

7. No comparison of dual enrollment to non-dual enrollment artifacts could be made because no 
dual enrollment sections were offered. 

8. In a comparison of online artifacts to traditional artifacts, online artifacts mean scores are 3.0 
lower than traditional artifacts and the differences were found to not be statistically significantly 
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different; additionally, sample size for online artifacts is limited (n=9) so significance test 
interpretation may be limited. 

9. In a cross-campus comparison, Collier campus exhibits the highest mean score when compared 
with other sites (18.3/30), while FSW Online exhibits the lowest (14.7/30).  Of traditional sites, 
the Hendry Glades Center exhibits the lowest at 15.0/30.  Results of an ANOVA performed on 
the means exhibit a statistically significant difference between sites, although results are 
marginal. 

10. In a longitudinal study of item analytics from fall 2015 to fall 2016, questions 6, 15, 24, and 30 
consistently score poorly in item difficulty (too easy or too difficult) across all four terms. 

11. In a longitudinal study of score distribution, the overall score distribution for like terms exhibits 
a slight positive shift in the data with the mode (central peak) of the data shifting from 14/30 in 
spring 2016 to 18/30 in spring 2017. 

12. In a longitudinal study of SLO achievement, SLOs 3, 8, 9, and 11 remain the lowest scoring over 
time.  SLO 9 is consistently the lowest in each term of the study.  SLO 11 exhibits a steady 
decline throughout the study period.  SLO 10 and 12 remain the highest scoring over time, with 
SLO 12 consistently the highest. 
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