BIOL999: Sample Class - Example Lecture Exam
Instructor Report for Dr. Franklund - Summer 2012
Introduction

Welcome! This is an automated report concerning the class' performance on a recent exam. This analysis is based upon classical test
theory and is presented in several sections. A brief description of each section is provided below along with links to enable rapid
navigation within this document. The document can be used to evaluate the performance of the class and the exam and to identify
weaknesses and strengths therein.

Summary of exam scores: This section reports the overall distribution of class score for the assessment. Descriptive statistics
are provided and some of their implications are discussed.

Listing of student scores: The performance of each student in the class is reported in this section. The actual (observed)
score is provided along with an estimate of the students' true score. The observed and true scores are plotted with a score band that
represents the 90% confidence interval for the students' true score.

Outcome assessment: Some or all of the items in this exam have been mapped to specific course outcomes. The results of
these questions have been compiled and analyzed to determine what progress the class has made so far toward achieving these goals.

Exam specifications: The balance of exam items corresponding to each content area and Bloom's category is tabulated here.
This information can be useful for evaluating the validity of the assessment.

Performance by content area: The class scores are reported by content area here. This can facilitate the identification of
weaknesses in different areas of the material presented.

@ Performance by cognitive level: The class scores are reported by levels of Bloom's taxonomy here. This can facilitate the
identification of weaknesses in comprehension.

Psychometric assessment of exam items: The performance of each exam item is evaluated in this section. This allows for
the identification of weak or poorly functioning questions.

Annotated reading list: A few useful references are included at the end of this report to aid those interested in learning more
about the analyses performed by this program.

A) Summary of exam scores @I

A total of 50 students took this assessment; the distribution of scores (as percentages) is plotted below. The exam had 75 questions
worth a maximum of 150 points. The criterion of success (set at 70%) is indicated by the vertical dashed line. Some descriptive
statistics for this assignment are also provided in this section.

e The class average was 74.2%, with students scoring 111.4 out of 150 Distribution of Student Scores

possible points (a letter grade of a C). 20 - ;
e The standard deviation of the mean was 10.9% (16.4 points). 0
e The standard error of the mean was 1.5% (2.3 points). 16 - ' = 15
e The median class score was 74.7%, or 112 points. (a letter grade of a C). § &9 :
e This score distribution did not exhibit very much skew (skew = -0.32). §12 1
The Z-score for this skew was -0.96, which is not statistically ﬁ 5 4 :
significant. Given the small magnitude of the skew value, this is not 0
surprising. 4 1 3 ' )
o This score distribution did not exhibit very much kurtosis (kurtosis = o o o0 o Iél |_| ! D
-0.44). The Z-score for this kurtosis was -0.67, which is not statistically 0 o 10 20 . 40 T 80 70 8 90 100
significant. Given the small magnitude of the kurtosis value, this is not Score Percentiles
surprising.

e The Z-values for the skew and kurtosis values from above were used to perform the D'Agostino-Pearson omnibus test. The graph

of these scores does not appear to significantly deviate from the expected normal distribution (K2 = 1.37, p > 0.05). Since the
data seems to follow a Gaussian distrubution, we are free to continue to analyze these results with a variety of parametric tests.
e The exam reliability, as measured by the Kuder-Richardson measure of internal consistency, was very good (KR-20 = 0.839).
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This is a terrific score for a classroom exam. The KR-20 score can be improved by increasing the class size, the length of the
exam, or the consistency of the exam items.

e The standard error of measurement for this exam was 4.0%, or 6.0 points. This value indicates the degree of uncertainty
associated with each observed test score due to the sampling error associated with the test instrument. Lower error values
indicate that the observed scores are highly correlated with the students' true latent abilities. Higher error scores indicate a poorer
correlation between the observed and true score.

Overall, 33 out of 50 students (66.0%) scored at or above the criterion of success defined for this assessment. The 95 percent
confidence interval for the class average was 74.2% + 1.5% (111.4 points 2.3 points). This is significantly better than the criterion of
success - t (49) = 2.7, p < 0.005). The magnitude of the effect size for this score was small (Cohen's d = 0.39). The class performance
measurably exceeded the criterion of success.

. BIOL999 Sample_Report.txt

To facilitate additional statistical analysis of the results for this assignment, a simple tab-delimited file has been generated and may be
accessed here. The scores for each exam item, exam subscores, and overall grades for each student are included. This file should be
compatible with any statistics package that you might wish to use (i.e. Minitab, Microsoft Excel, SPSS, or even R).

B) Listing of student scores

A complete listing of all student scores for this assessment are listed below in alphabetical order. In classical test theory, the earned
score for an assignment relects both the students' true, or latent, ability and and error component due to sampling. This is formated as:
X(observed) = T(true) - E(error). The true scores for students (the thing that we really want to know) can never be directly measured.
What we have instead is a single estimate of their ability in the observed score. True score values can be estimated by correcting for
the error of measurment for the exam. A 90% confidence interval for the true score of each student has also been calculated and is
plotted as a gray rectangle below - if we were able to repeatedly give this test (or one exactly like it) to the students, their true score
would fall within the gray box range nine times out of ten. The true score estimates are shown as vertical lines within each rectangle;
the observed scores are plotted as filled blue circles.

Individualized reports have been created for each member of the class. You may elect to have these HTML documents emailed
automatically to each student as an attachment if you enable the corresponding option in the configuration file. Clicking on the students'
last name will link you to the formative feedback report for that student.

Score Score  True True

Last Name First Name (Points) (%) (Points) (%) Estimated True Score Range (+ 90% confidence interval)
Arvizo Yon 126 84 1236 824 [ [e |
Atencio Johana 96 64 98.5 65.6 e ]
Baltzell Danica 108 72 108.5 724 E'j:
Belknap Awilda 104 69.3 105.2 701 Ij:
Bibby Cedrick 72 48 78.3 52.2
Birchfield Lynwood 112 747 1119 746 ['::l
Blanchette Laurene 110 733 1102 735 I:jzl
Blum Dirk 104 69.3 1052 70.1 |j:]
Brashier Doyle 132 88 128.7 858
Breslin Van 84 56 88.4 58.9
Castilleja Shaneka 98 65.3 100.1 66.8
Castle Ethelyn 124 82.7 1220 813
Comeaux Joshua 90 60 93.4 62.3
Cothron Karry 98 65.3 100.1  66.8
Eargle Otto 128 853 1253 836
Eklund Manie 86 57.3 90.1 60.1
Elkins Larisa 90 60 93.4 62.3
Endres Leilani 76 50.7 81.7 54.5
Fann Nicol 108 72 108.5 724
Fessenden Tova 114 76 1136  75.7
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Gerst Arletta 124 82.7 122.0 813

Gorrell Anthony 112 747 1119 746
Grider Verdell 94 62.7 96.8 64.5
Guin Allyn 112 747 1119 746
Harber Phylis 98 653 100.1 66.8
Holladay Kourtney 100 66.7 101.8 67.9

Hori Lynnette 124 82.7 1220 813
Houpt Ahmed 134 89.3 1304 86.9
Knell Yi 116 77.3 11563 76.8
Kogan Magda 130 86.7 127.0 847
Machuca Sadye 132 88 128.7 85.8
Marko Arianna 116 773 1153 76.8
Milliman Scott 130 86.7 127.0 847
Moeckel Maddie 134 89.3 1304 86.9
Nickols Devora 110 73.3 110.2 735
Ogilvie Wallace 108 72 1085 724
Pinedo Rosamond 136 90.7 132.0 88.0
Reeve Rosalie 108 72 1085 724
Sanches Aundrea 102 68 103.5 69.0
Saucedo Karan 132 88 128.7 85.8
Scarberry Rosella 96 64 98.5 65.6
Sever Audrie 112 74.7 1119 746
Shoaff Felicita 124 82.7 1220 813
Simpson Wan 92 61.3 95.1 63.4
Spann Khalilah 112 74.7 1119 746
Streater Anjelica 142 947 1371 914
Struthers Mayra 118 78.7 116.9 78.0

Viernes Bernardine 116 77.3 1153 76.8

Wade Phoebe 120 80 1186 7941
Wigfall Myrta 124 827 1220 813
True and observed scores as percentages = 18% 20% 38% 40% 50% . 602 @ 70% © 88% . 98% .

C) Outcome assessment

Many or most of the questions in this exam have been mapped onto specific learning outcomes for the Performance by Outcome
course. The class performance on each of these outcomes is plotted to the right, with the criterion of
success (70%) indicated as a horizontal dashed line. The average values of each outcome were
compared against the criterion of success using a series of two-tailed, one-sample t-tests. The Dunn-
Sidak correction for multiple comparisons was used to limit the likelihood of type | errors. Each
individual t-test was performed with a smaller a (p = 0.025) in order to keep the family-wise a low (p =
0.049). The sheer size of the sample size keeps the probability of a type Il error reasonable under
these conditions.

100

Average +/- 95% C.I.

Blue columns denote content areas with performance that was statistically better than the criterion of
success.

Red columns indicate content areas with performance that was statistically worse than the criterion of 1z 3 4
success Learning Outcones

Gray columns show the content areas with performances that were deemed to be not statistically different from the criterion of success.

The overall class results on the materials from each content area are summarized below. You may quickly navigate to a particular
section by clicking on the desired column in the graph.
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1. Microbial Diversity - By the completion of this course, students will be able to compare and contrast different types of
microbes (including viruses, bacteria, fungi, and protozoa) with regard to their structure, function, and composition.

This learning outcome was assessed by items worth a total of 30 points (20.0% of the total exam). The class scored
22.1 £ 1.2 of these points (average + 95% confidence interval). That gives a subscore for this learning outcome of
73.6% % 4.1%. A total of 30 of the students (60.0% of the class) met or exceeded the criterion of success defined for
this section. The class average for this material was not significantly different from the criterion of success - t ( 49) =
1.74, p > 0.049. The magnitude of the effect size for this score was small (Cohen's d = 0.25). Although the scores
exeed the criterion of success, the difference is not very impressive. We are unable to discount the null hypothesis -
that the course performance equals the criterion of success. Therefore, we retain the belief that the stated goal for this
learning outcome has been met by the class.

Most of the class performed well on this learning outcome. However, a sizable number of students had difficulty with this
material. The class as a whole appears to have a good grasp of this material.

2. Microbial Metabolism - By the completion of this course, students will be able to explain the various strategies employed by
microbes with respect to their metabolism and growth in relationship to their structure and composition.

This learning outcome was assessed by items worth a total of 120 points (80.0% of the total exam). The class scored
89.3 £ 3.7 of these points (average + 95% confidence interval). That gives a subscore for this learning outcome of
74.4% £ 2.0%. A total of 33 of the students (66.0% of the class) met or exceeded the criterion of success defined for
this section. The class average for this material was significantly better than the criterion of success - t (49) =4.34, p
< 0.049. The magnitude of the effect size for this score was small (Cohen's d = 0.40). The class scored measurably
better than the criterion of success on this learning outcome. The stated goal for this learning outcome has been
exceeded by the class.

Most of the class performed well on this learning outcome. However, a sizable number of students had difficulty with this
material. The class as a whole appears to have a good grasp of this material.

3. Microbial Genetics - By the completion of this course, students will be able to explain the various genetic strategies employed
by microbes to express, regulate and share genetic information.

This learning outcome was not assessed by any items in this exam.

4. Host-Microbe Interactions - By the completion of this course, students will be able to compare the different interactions
possible between host and microbial cells and describe several different molecular strategies employed by specific microbial
pathogens.

This learning outcome was not assessed by any items in this exam.

D) Exam specifications

Every exam can be view as a composite of several parts (be they the content areas that were covered, different levels of critical
thinking, or even just a collection of individual items - the questions themselves). In order to assure exam validity - the assignment
actually tests the students on the materials that were covered - an exam blueprint has been generated here. This table is a record of
the point distribution in this particular assessment with regard to content areas and levels of Bloom's taxonomy. You will have to decide
for yourself is the balance of coverage in the exam matches that of the class presentations. The class' performance on these different
dimensions (content and cognitive level) will be analyzed later in this report.

Clicking on one of the column or row headings in this table will link you to the corresponding analysis within this report.
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Blueprint of the Point Distribution for This Assessment

Content Areas Renenbering |Understanding Applying Analyzing Evaluating Creating Total
Hodule A Review 18 18 8 2 2] 2] =i
20%
Hicrobial Growth 6 4 8 2 (2] 2] -
13,3%
Environnental Effects 6 8 4 2 (2] 2] =
13,3%
Catabolisn 6 18 4 2] 2] 2] o
13,3%
a o 5 20
Respiration and Photosynthesis 18 18 2] 2] 2] 2] 13.3%
Biosynthesis 12 8 2} 2] 2] 2] o
= 13,3%
Applied Microbiolo 14 4 2 8 8 8 20
G &) 13.3%
Total 64 54 26 6 %] ] 150
oka 42,7% 36% 17.3% a% 0% 0% 100%

E) Performance by content area

This exam evaluated the class' comprehension of materials drawn from 7 content areas. Performance by Content Area

The class performance is plotted to the right, with the criterion of success (70%)
indicated as a horizontal dashed line. The average values of each content area were
compared against the criterion of success using a series of two-tailed, one-sample t-
tests. The Dunn-Sidak correction for multiple comparisons was used to limit the
likelihood of type | errors. Each individual t-test was performed with a smaller a (p =
0.005) in order to keep the family-wise a low (p = 0.034). The sheer size of the sample
size keeps the probability of a type Il error reasonable under these conditions.

Blue columns denote content areas with performance that was statistically better than
the criterion of success.
Red columns indicate content areas with performance that was statistically worse than
the criterion of success.

100
90
80 1
70+ -7 - F---- -
60
50
40
30
20
10

Average +/- 95% C.I,

3 4 5 6
Content Areas

= o
N
-~ -

Gray columns show the content areas with performances that were deemed to be not statistically different from the criterion of success.

The overall class results on the materials from each content area are summarized below. You may quickly navigate to a particular

section by clicking on the desired column in the graph.

1.

Module A Review - The material in this section is a review of the Microbial Diversity content covered by the first lecture exam.
I will be comparing the class' performance on this to the class average on the first unit exam.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

1M, 2E 3P 4E 5G 6E 7M 8G 9P 10C 11M 12M 13€ 14P and 15P.

This content area was assessed by items worth a total of 30 points (20.0% of the total exam). The class scored 22.1 £+ 1.2 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 73.6% * 4.1%.

A total of 30 of the students (60.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 1.74, p > 0.034. The
magnitude of the effect size for this score was small (Cohen’s d = 0.25). Although the scores exeed the criterion of success,
the difference is not very impressive.

Most of the class performed well on this content. However, a sizable number of students had difficulty with this material. A bit of
review concerning the key facts, concepts, and procedures would probably help these students to improve. The class as a
whole appears to have a good grasp of this material.
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2. Microbial Growth - This material covered the basic mechanism of microbial growth and the ways in which growth may be
measured. Some of the factors affecting growth were covered along with applications to environmental and medical
microbiology.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

16€, 17M, 18C, 19P, 20F, 21P, 226 23F 24M and 25F.

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 14.8 + 1.0 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 73.8% * 5.1%.

A total of 31 of the students (62.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 1.47, p > 0.034. The
magnitude of the effect size for this score was small (Cohen’s d = 0.21). Although the scores exeed the criterion of success,
the difference is not very impressive.

Most of the class performed well on this content. However, a sizable number of students had difficulty with this material. A bit of
review concerning the key facts, concepts, and procedures would probably help these students to improve. The class as a
whole appears to have a good grasp of this material.

3. Environmental Effects - The effect of environmental factors such as temperature, pH, and oxygen availability were discussed
in this unit. Antimicrobial compounds (antiseptics and disinfectants) were also covered in this lecture.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

26C, 27M 28P, 29E 30, 31€, 32€, 33F 34C, and 35E.

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 16.2 + 0.9 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 81.2% * 4.7%.

A total of 44 of the students (88.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was significantly better than the criterion of success - t (49) = 4.70, p < 0.034. The magnitude of the
effect size for this score was medium (Cohen's d = 0.66). The class performed meaningfully better than the criterion of
success on these materials.

The vast majority of the class performed well on this content. A little reinforcement of these facts, concepts, and procedures is
probably all that is required. The class appears to have mastered this material.

4. Catabolism - This material included a refresher in the overall balance between anabolism and catabolism in cells. A few of the
core intermediary metabolic pathways important to microorganisms were also detailed.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

36M, 37M, 386G, 396, 40M, 41C, 42P, 43C, 44, and 45

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 14.4 + 0.8 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 72.0% * 3.8%.

A total of 36 of the students (72.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 1.04, p > 0.034. The
magnitude of the effect size for this score was tiny (Cohen's d = 0.15). The class average is essentially indistingishable from
the criterion of success. The class performance was adequate.

Most of the class performed well on this content. However, a sizable number of students had difficulty with this material. A bit of
review concerning the key facts, concepts, and procedures would probably help these students to improve. The class as a
whole appears to have a good grasp of this material.

5. Respiration and Photosynthesis - The source and fate of electrons in the various metabolic schemes used by microbes were
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described in this unit. Oxygenic photosynthesis was also compared and contrasted with other phototrophic lifestyles.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

46, 47M 48C, 49F 50P, 51P 52C 53M 54G and 55M.

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 15.6 £ 0.8 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 77.8% * 4.2%.

A total of 41 of the students (82.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was significantly better than the criterion of success - t (49) = 3.61, p < 0.034. The magnitude of the
effect size for this score was medium (Cohen's d = 0.51). The class performed meaningfully better than the criterion of
success on these materials.

The vast majority of the class performed well on this content. A little reinforcement of these facts, concepts, and procedures is
probably all that is required. The class appears to have mastered this material.

6. Biosynthesis - Pathways essential for the assimilation of inorganic carbon and nitrogen were compared in this unit. Tie-ins
were also made to the synthesis of important macromolecules (like proteins, lipids, nucleic acids, and peptidoglycan).

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

56, 57M, 58E 59M 60C, 61€, 62¢, 637, 64F, and 65P.

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 12.2 £+ 1.0 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 61.2% * 5.0%.

A total of 20 of the students (40.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was significantly worse than the criterion of success - t ( 49) = -3.45, p < 0.034. The magnitude of
the effect size for this score was small (Cohen's d = -0.49). The scores were measurably lower than the criterion of success
for this content area.

Less than half of the class met the performance standard for this material. A large number of students are apparently struggling
with facts, concepts, and procedures covered in this section. This material should be reviewed online and probably reassessed
with some sort of quiz to monitor improvements in understanding.

7. Applied Microbiology - This unit is a brief overview of environmental microbiology. Terrestrial and aquatic communities were
compared and contrasted. The importance of microbes in the cycling of biologically important elements was emphasized.

The following questions probed the students' comprehension of this topic. The performance of each question is indicated as a
superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip down to the corresponding item
analysis graph.

66", 67M, 68¢, 69P, 70P, 71C, 72C, 736, 74M and 75M.

This content area was assessed by items worth a total of 20 points (13.3% of the total exam). The class scored 16.1 + 0.7 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 80.4% * 3.7%.

A total of 45 of the students (90.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was significantly better than the criterion of success - t ( 49) = 5.55, p < 0.034. The magnitude of the
effect size for this score was medium (Cohen's d = 0.79). The class performed meaningfully better than the criterion of
success on these materials.

The vast majority of the class performed well on this content. A little reinforcement of these facts, concepts, and procedures is
probably all that is required. The class appears to have mastered this material.

F) Performance by Cognitive Level
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This exam also evaluated the class' ability to reason at different cognitive levels. For the Performance by Bloom’s
purposes of this report, each question was mapped to one of the six levels of the modified

100 1
90 1
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70T = = T == = Sisisisis s
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30

keeps the probability of a type Il error reasonable under these conditions. 20 1

10

Bloom's taxonomy of Anderson and Krathwohl. The class performance is plotted to the right,
with the criterion of success (70%) indicated as a horizontal dashed line. The average values
of scores for each level were compared against the criterion of success using a series of two-
tailed, one-sample t-tests. The Dunn-Sidak correction for multiple comparisons was used to
limit the likelihood of type | errors. Each individual t-test was performed with a smaller a (p =
0.01) in order to keep the family-wise a low (p = 0.039). The sheer size of the sample size

Average +/- 95% C.I,

Blue columns denote cognitive levels with performance that was statistically better than the
criterion of success.

2 3 4 5
Bloon’s Level

= o
o -

Red columns indicate cognitive levels with performance that was statistically worse than the
criterion of success.

Gray columns show the cognitive levels with performances that were deemed to be not statistically different from the criterion of
success.

The overall class results on the materials from each content area are summarized below. You may quickly navigate to a particular
section by clicking on the desired column in the graph.

1. Remembering - Students were expected to respond to these questions by simply recalling memorized information. Although
these items may involve remembering a wide range of material from specific facts to complete theories, all that is required is
the bringing to mind of the appropriate information.

The following questions probed the students' ability to work using the course materials at this cognitive level. The performance
of each question is indicated as a superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip
down to the corresponding item analysis graph.

1M 5G 6E 10C, 14P, 16C, 17M 24M 28P 33E 35E 43C 44P 45P 49E 52C 53M 54G 55M 57M 59M g0G 62G 63P 65P,
66P, 67M 69P 70P, 716, 726, and 74M.

This content area was assessed by items worth a total of 64 points (42.7% of the total exam). The class scored 48.3 + 2.0 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 75.5% * 3.2%.

A total of 35 of the students (70.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was significantly better than the criterion of success - t ( 49) = 3.42, p < 0.039. The magnitude of the
effect size for this score was small (Cohen's d = 0.48). The class scored measurably better than the criterion of success on
these materials.

Most of the class performed well on this content. However, a sizable number of students had difficulty with this material. A bit of
review concerning the key facts, concepts, and procedures would probably help these students to improve. The class as a
whole appears to have a good grasp of this material.

2. Understanding - Students were expected to demonstrate an ability to grasp the meaning of material to answer these
questions. The items may require students to identify examples of a category, classify specific items into groups, summarize
concepts, or compare and contrast material. This level goes one step beyond the simply remembering facts.

The following questions probed the students' ability to work using the course materials at this cognitive level. The performance
of each question is indicated as a superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip
down to the corresponding item analysis graph.

2E 3P 4F 9P 11M 18C, 23F 27M 29E 32C 34C 36M, 38C, 39C, 40M, 42P, 46, 47M, 48, 50P, 51P, 56C, 58F, 61C, 64°,
68C, and 73C.

This content area was assessed by items worth a total of 54 points (36.0% of the total exam). The class scored 39.9 + 1.9 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 73.9% * 3.4%.

A total of 35 of the students (70.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 2.19, p > 0.039. The
magnitude of the effect size for this score was small (Cohen’s d = 0.31). Although the scores exeed the criterion of success,
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the difference is not very impressive.

Most of the class performed well on this content. However, a sizable number of students had difficulty with this material. A bit of
review concerning the key facts, concepts, and procedures would probably help these students to improve. The class as a
whole appears to have a good grasp of this material.

. Applying - Students were expected to exhibit an ability to use the learned material in new and concrete situations material to

answer these questions. These items may require the students to sequence or arrange concepts or procedures solve problems
using simple calculations, or apply rules or methods to respond to a specific situation. Questions written at this level require a
higher level of cognitive ability than those under understanding.

The following questions probed the students' ability to work using the course materials at this cognitive level. The performance
of each question is indicated as a superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip
down to the corresponding item analysis graph.

7M 8G 12M 15P 20E 21P 22G 25E 30C 31C 37M 41G and 75M.

This content area was assessed by items worth a total of 26 points (17.3% of the total exam). The class scored 18.7 + 1.1 of
these points (average + 95% confidence interval). That gives a subscore for this content area of 71.8% * 4.1%.

A total of 23 of the students (46.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 0.88, p > 0.039. The
magnitude of the effect size for this score was tiny (Cohen's d = 0.12). The class average is essentially indistingishable from
the criterion of success. The class performance was adequate.

Less than half of the class met the performance standard for this material. A large number of students are apparently struggling
with facts, concepts, and procedures covered in this section. This material should be reviewed online and probably reassessed
with some sort of quiz to monitor improvements in understanding.

. Analyzing - Students were expected to show an ability to use critical thinking skills in order to break down a problems into its

component parts. These items may require the students to recognize unstated assumptions and logical fallacies in reasoning,
distinguish between facts and inferences, evaluate the relevancy of data, and analyze the organizational structure of the
problem. Questions written at this level require the students to apprehend both the content and the structural form of the
material presented in the problem.

The following questions probed the students' ability to work using the course materials at this cognitive level. The performance
of each question is indicated as a superscript (P, poor; M, marginal; G, good; E, excellent). Click on a question number to skip
down to the corresponding item analysis graph.

136, 19P, and 26°.

This content area was assessed by items worth a total of 6 points ( 4.0% of the total exam). The class scored 4.5 £ 0.3 of these
points (average = 95% confidence interval). That gives a subscore for this content area of 74.7% * 5.8%.

A total of 17 of the students (34.0% of the class) met or exceeded the criterion of success defined for this section. The class
average for this material was not significantly different from the criterion of success - t (49) = 1.58, p > 0.039. The
magnitude of the effect size for this score was small (Cohen’'s d = 0.22). Although the scores exeed the criterion of success,
the difference is not very impressive.

Only some of the class met the performance standard for this material. A large number of students are apparently struggling
with facts, concepts, and procedures covered in this section. This material should be reviewed online and probably reassessed
with some sort of quiz to monitor improvements in understanding.

Evaluating - Students were expected to display the ability to judge the appropriateness of a particular action or potential
solution for a given purpose. Their conclusions would be based on definite criteria, which may be internal (organization) or
external (relevance to the purpose). The student may determine these criteria or they might be provided in the prompt.
This level of cognitive activity was not assessed by this exam.

Creating - Students were expected to put several independent parts together to form a new whole. This may involve the
production of a unique paper or talk, a research proposal, or a set of abstract relations (like a concept map).
This level of cognitive activity was not assessed by this exam.
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G) Psychometric assessment of exam items @=H0))

This portion of the report summarizes how well each item performed in this assessment. In classical test theory, the quality of an item's
function is affected by three factors: facility, discrimination, and distracter effectiveness. Facility (or difficulty) represents the fraction of
the class that correctly answered the question. Very high (easy) and very low (hard) scores are generally undesirable. Since most of the
students either correctly or incorrectly respond in these situations, the questions do not allow us to differentiate between students very
well. Discrimination is a measure of how well the item score reflects or predicts the overall exam score. In this report, the point biserial
correlation is calculated. Higher scores indicate a better relationship between the class performance on the item and the overall exam.
Discrimination is the most important factor to consider when evaluating an item's performance. The last factor affecting item
performance is the quality of each distracter (incorrect option). Good distracters should be plausible responses (chosen by at least 3%
of the class). However, they must not be so ambiguous as to outperform the actual key. In addition, good distracters ought to be more
appealing to low-proficiency students (quintiles 1 and 2) than to high-proficiency students (quintiles 4 and 5). As a result, their quintile

plots should exhibit a strong negative slope.

Facility Discrimination Distractors (X3)
Description Range Pts Description Range Pts Description Range Pts
Very easy p=0.90 2 Excellent Rpb = 0.4 7 Active n 3% 1
Easy 0.74<p<0.9 3 Good 0.3<Rpb<0.4 4 Dead n < 3% 0
Moderate 0.52<p<0.74 4 Adequate 0.2<Rpb<0.3 2 _
Difficult 0.40<p<0.52 2 Weak 0.1<Rpb<0.2 1 Strong effect m<-4.0 2
Very difficult p<0.40 0 Poor Rpb < 0.1 0 Medium effect -440<m<-20 1
Weak effect -20<m<0.5 0
| emae | weas | 20

As a means of quantitating item quality, | have created a unique 20-point pysychometric rating scale. Each question on the exam is
given a quality score (based upon the item's difficulty, discrimination, and distractor performance). The parameters employed and their
relative values are set out in the table above. Iltems that are rarely selected are identified with a caution (orange). Defective distractors -
either due to out-competing the key or giving a positive slope (poorer students excel more than better students) are identified with
warnings (red). Summing all three of these factors produces a quality score for each question. A histogram of the quality scores for this
assessment is presented below. The score range has been divided into four categories - poor, marginal, good, and excellent
performance.

Distribution of Psychometric Quality Scores

Harginal Good Excellent

- s

=
N
1

11

Frequency
w

(=]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Psychonetric Quality Scores

Excellent items (16 to 20 points) — These items discriminate very well between students of differing abilities. The item’s key and most
of its distracters are performing as expected. A few minor improvements may be possible at the lower end of this range.

Good items (11 to 15 points) — These items also discriminate between students of differing abilities and are contributing to the overall
reliability of the assessment. The lower scores are often due to sub-optimal facility scores and one or two poorly functioning distracters.
A bit of editing may improve the performance of these items.

Marginal items (6 to 10 points) — These items still discriminate between students of differing abilities, but not very well. Facility scores
tend toward the extremes (very easy or very hard) and the distracter performance is usually not very robust. These questions should be
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seriously evaluated and may require major editing or rethinking to improve their performance on future exams.

Poor items (1 to 5 points) — These items are not functioning as intended and they are not adding to the reliability of the overall
assessment. Such questions may need major edits or possibly be eliminated altogether. A few unsatisfactory items may just be really
easy. If such items exist and are deemed to be important for the assessment, they can be retained. Unsatisfactory items should
probably not comprise more than around 5 to 10 percent of all assessment items. Too many poorly-functioning items may reduce the
reliability of the exam.

The relative performance of each question can also be visualized by Plot of Item Performance
plotting the item facility versus its discrimination as shown to the T o ) G G (5 2| 0- Excellent questions
right. The color of each point on this plot corresponds to a 0.9 to that question, A | ©- Good guestions
. i . ) m | O - Marginal questions
psychometric quality category described above. The plot area has & | © - Poor questions
been color-coded into a "target" for best item performance. The light 0.8 :
blue "bullseye" indicates an area with moderate facility and high '
discrimination. This is the location of near-optimal question % o7 :
performance. The surrounding green area contains strong (but not g 0.6 3 ,
optimal) items. The yellow area contains marginal items, while the ﬁ 6 :
. . ) - o508
red area contains poor items. The goal is to have most of the exam & .57 33 | 020 o5
items plot in the blue and green areas. Poor items may occur for § 9 325 gs 4271
; . . 0.4 i 3
many reasons. Some items are just too easy and give poor § 0‘2&3222 O 0 €2 ogpgs 053
discrimination. Others may give poor discrimination because they ‘g’ o3 0?3: O183032 0897
e . . . . . o 7 |MEATSSECNN, S 818 . ez 2

are too difficult (misleading or ambiguous). Quality color mismatches E o075 37 P36
help to reveal problematic distracters. For instance, a green (good) § 0.2 S 015’31 oL 040 s
point in the yellow (marginal band) indicates that the question is ° 011: 06;’67 o

. . . . 0.1 1
performing better than expected - its distracters must be working 064 04042 e 03
pretty well. Conversely, a green (good) point in the blue (excellent) 0.0 063 065 i 02658’°2§)70
bullseye indicates that the question is under-performing. Its v 0140 5
distractors are probably pulling the item quality score down. -0.14 'ﬁ

5

The average item facility (the average exam score - since the exam 0.2 : : : oL : : & : :
score is actually just a composite of the individual item scores) and L L T L L

. . L. . . . . Facility {(fraction correct)
item discrimination are also plotted as dashed lines. Think of this as

a rifle cross-hairs. You are aiming for the bullseye; this plot will let you rapidly assess how far you are from the mark.

You may quickly navigate to the item analysis for each question by clicking on the points plotted in this graph. (closely spaced points
may make this difficult at times).

Each item of the exam is scored, color-coded to match the four levels of psychometric performance described above, and analyzed
below. The facility and discrimination for each question is also given. To facilitate the evaluation of the exam questions, a brief summary
of their performance is given. Warnings and cautions are provided to direct rational efforts to improve the performance of the exam for
future classes. The left panel of the graph contains a color-coded histogram of the option frequencies for each question. The correct
response is indicated with an orange circle. The frequency that each option was selected by different quintiles of the class is indicated
in the right panel. Quintile 1 is the lowest 20% of all the exam scores, and quintile 5 is the highest 20% of the scores. The correct
response ought to be selected more often by higher-scoring students and less often by those that performed poorly (that is, the plots
should have a positive slope). The distractors should show the opposite trend (negative slopes). The color scheme for the options is the
same in both panels.

Objective A1: Remembering a fact about Question: 1 Score: 9, Marginal
. Module A Review
Question 551 -
Facility = 0.840 (Easy question) 44+ 42 2 g0 ® -
1 Point Biserial = 0.269 (Adequate discrimination) é‘ E LI
o 331 '] 60 0
Summary: This question exibited an adequate :'.; ‘ ’ 0 B
S performance. Despite being relatively easy, this & 2z ‘ ‘ E 407 c
core question still discriminated well. 114 2 E 20 o-q,*\ 0
9 Warning: C had a positive slope. oL ! ‘ ‘ SR . —
: C was not chosen very often. a B c 1 2 3 4 5
Options Quintiles
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ti Objective A2: Understanding a concept about Question: 2 Score: 16, Excellent
Question | yodule A Review - 100
2 Facility = 0.660 (Moderate difficulty) 44+ ?g a0 .
Point Biserial = 0.425 (Excellent discrimination) Ry 33 H ®A
§ 33- T 60- Y
Summary: This question exibited nearly optimal 0?.; «® B
Score | performance. The facility and discrimination & 221 - ::': 401 L c
1 6 scores for this question are both very good. 11 g 20 D
: D was not chosen very often. o 2 A e, . ——
A B C D 1 2 3 4 5
Options Quintiles
Objective A2: Understanding a concept about Question: 3 Score: 3, Poor
Module A Review - 100 .
] ] . »
43
Facility = 0.960 (Very easy question) 44 E 86 L] .
Point Biserial = 0.054 (Poor discrimination) 2 2 ®A
, , n § 33- S 60-
Summary: This question exibited a rather weak E 0 B
performance. The low discrimination value for this E 22 ::: 407 c
item is due, at least in part, to the fact that so 11 § 20 - %D
many students correctly answered it. " 2 o9 0 o " = = —_ = _
: C was not chosen very often. ® 5 c D 1 2 3 4 5
: D was not chosen very often. Options Quintiles
Objective A2: Understanding a concept about Question: 4 Score: 16, Excellent
Module A Review 554 100
o
) Facility = 0.780 (Easy question) 44+ 8 0
Question | ;¢ Biserial = 0.480 (Excellent discrimination) g £ 8 .
& 331 o 60
4 Summary: This question exibited nearly optimal :’.; «® B
performance. The facility and discrimination £ 221 ::': 401 c
scores for this question are both very good. 1148 g 20 1 D
. 3
Score : D was not chosen very often. 0 - 0 o o . . =
1 6 A B L' D 1 2 3 4 5
Options Quintiles
Objective A1: Remembering a fact about Question: S Score: 12, Good
. Module A Review
Question 551 e - 1007 . —
Facility = 0.960 (Very easy question) 44+ 2 g0 -~—
5 Point Biserial = 0.465 (Excellent discrimination) g 1“'3 ®A
& 331 o 60
Summary: This question exibited a strong q?.; @ B
performance. Despite being relatively easy, this & 221 ::: 407 €
Score question still discriminated well. 114 g 20 1 L] D
1 2 : B was not chosen very often. o _qz__ 0_0 - T
i Y _ L —
: C was not chosen very often. a B c 1 2 3 4 5
Options Quintiles
Objective A1: Remembering a fact about Question: 6 Score: 16, Excellent
) Module A Review
Question 55 o 1007
Facility = 0.660 (Moderate difficulty) 44+ 2 g0
6 Point Biserial = 0.538 (Excellent discrimination) g 33 E A
o 339 o 60
Summary: This question exibited nearly optimal ;?'.’- ® B
. R 22 2 40 : C
Score performance.. The fa.cmty and discrimination = - g ./
scores for this question are both very good. 11 5 ; 20 e0
1 6 : D was not chosen very often. od 0 o 0 - - g e =
A B C D 1 2 3 4 5
Options Quintiles

Question

-

Objective A3: Applying a procedure involving
Module A Review

Facility = 0.900 (Very easy question)
Point Biserial = 0.174 (Weak discrimination)

Summary: This question exibited an adequate
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Score

Score

: B was not chosen very often.
: C was not chosen very often.

A B C
Options

o

Quintiles

performance. The low discrimination value for this Question: 7 Score: 7, Marginal
7 item is due, at least in part, to the fact that so 554 100 Py
many students correctly answered it. 45 2 /,./'/"’
. 44 + 804
: B was not chosen very often. 2 g * P
5 33 T 60-
2 w °
® 224 2 40 B
'S [T}
114 e 20 ®0
0 3 2 & o 4 [
O-LIN_—— SNy 01— o & T —
(A B C D 1 2 3 4 5
Options Quintiles
Objective A3: Applying a procedure involving Question: 8 Score: 11, Good
. Module A Review
Question 55 - -
Facility = 0.620 (Moderate difficulty) 44 2 a0
8 Point Biserial = 0.366 (Good discrimination) ) 8 L ®q
§ 33431 o 601 :
Summary: This question exibited a strong % ® b
performance. The facility and discrimination & 2z 14 E 401 - - c
Score scores for this question are both very good. 111 5 ; 20 - s oD
1 1 Warning: D had a positive slope. o ? _-_ o o ~
: C was not chosen very often. AW B C 0D 1 2 3 4 5
Options Quintiles
Objective A2: Understanding a concept about
Module A Review Question: 9 Score: 1, Poor
- . 55 100 . ® L]
Facility = 0.940 (Very easy question) 47 2 '
Point Biserial = 0.031 (Poor discrimination) o 441 £ 804 " -
Q [T}
Summary: This question exibited a rather weak § 334 E 60 1 B
performance. The low discrimination value for this E,' 22 L 40 c
item is due, at least in part, to the fact that so w § .0
many students correctly answered it. 117 . - é 201 . °
Warning: B had a positive slope. (- ? 0-+— * & ———
: B was not chosen very often. @ 68 C D 1 2 3 4 5
: C was not chosen very often. Options Setlntiles
Objective A1: Remembering a fact about Question: 10 Score: 14, Good
. Module A Review
Question 551 - P
Facility = 0.760 (Easy question) 44+ 2 g0 d _ —
1 O Point Biserial = 0.338 (Good discrimination) g =S 8 e ®n
& 331 T 60 -
Summary: This question exibited a strong :’.; ® =] B
s performance. The facility and discrimination & 227 ';:: 401 . c
core ; : o
scores for this question are both very good. . D
q yg 1ty - E 20 — ., .
1 4 0- 0l———— = p——
A B C (D 1 2 3 4 5
Options Quintiles
Objective A2: .Understanding a concept about Question: 11 Score: 7, Marginal
Module A Review 55 100
Facility = 0.700 (Moderate difficulty) 44 E a0 »
Point Biserial = 0.150 (Weak discrimination) g 35 H e & — ®a
§ 33 <2 60 & ® 6
Summary: This question exibited an adequate :'.; n
Question | performance. Despite having reasonable difficulty, | & 275 "é 401 . . c
1 1 this question did not discriminate very well. It 11 g 20 L eD
should be reviewed for clarity and accuracy. 0 0 0 o 0
i — I S
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Objective A3: Applying a procedure involving
Module A Review

Question: 12

Score: 8, Marginal

Question 5 -
Facility = 0.580 (Moderate difficulty) 44 2 a0
1 2 Point Biserial = 0.184 (Weak discrimination) g E . L]
& 3B1+—29 T 60 — ‘
Summary: This question exibited an adequate :’.,- «w o« — $B
s performance. Despite having reasonable difficulty, & 227 18 E 4 B Bame ~ ¢
cOotc this question did not discriminate very well. It 11 § 20 e
8 should be reviewed for clarity and accuracy. o 0 3 o 0
: A was not chosen very often. A B Cc D 3 4
Options Quintiles
Objective A4: Analyzing data related to Module Question: 13 15, Good
. A Review
Question 55 o
Facility = 0.400 (Hard question) 44 2 s
1 3 Point Biserial = 0.370 (Good discrimination) ) H . . *n
5 33 7 60 -
Summary: This question exibited a strong :‘.; . «® /
Score performance. The facility and discrimination & 22 15 ::: 40 . ;//:' s c
i i _ 0 . = ® 0D
scores for this question are both very good. 11 E’ 20 H;P—‘ ~— o
1 5 o-L8 0L———o—o—o—
W B C D 3
Options Quintiles
Objective A1: Remembering a fact about
Module A Review Question: 14 1, Poor
Facility = 0.920 (Very easy question) = 46 2 100 —— 9o __ ¢
Point Biserial = -0.065 (Poor discrimination) - 447 s 80 .q
Q L5}
Summary: This question exibited a rather weak § 331 E 60 0B
performance. The low discrimination value for this E,' 224 2 40 c
item is due, at least in part, to the fact that so w § .
many students correctly answered it. 1 4 g 20
. s 0 0 [
Warning: C had a positive slope. 0- T T 0 » 7
: A was not chosen very often. A B C D 3
: B was not chosen very often. Dpiions Suintiles
Objective A3: ;.Applying a procedure involving Question: 15 Score: 4, Poor
Module A Review 55 100
Facility = 0.360 (Very hard question) 44 E a0
Point Biserial = 0.192 (Weak discrimination) g E L]
& 33 o 60 ‘
Summary: This question exibited a rather weak ?',' ” « . =3 ol
performance. This item was so difficult that it failed £ 22 ) "t‘:: 40 - ﬁ = c
to discriminate adequately. This question should 114 g 20 - . . e
be reviewed for clarity and accuracy. 0 o o . __‘”’——
Warning: A was chosen more often than the key. A B & D 3
Warning: A had a positive slope. Options Quintiles
nOﬂl?jec‘t)iY(: 21: R;)membering a fact about Question: 16 12, Good
. icrobial Grow
Question 3 -
Facility = 0.820 (Easy question) 44 41 2
1 6 Point Biserial = 0.318 (Good discrimination) § E ®A
& 33 o 60 ‘
Summary: This question exibited a strong ‘5’.; - B
s performance. Despite being relatively easy, this £ 2 E 40 c
o question still discriminated well. 11 3 g 20 —% D
1 2 : A was not chosen very often. o 1 1 2 o o m:f—LE‘E‘__
A B {© D 3
Options Quintiles
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Objective B1: Remembering a fact about Question: 17 Score: 10, Marginal
. Microbial Growth
Question 55 -
Facility = 0.780 (Easy question) 44 - 2 s
1 7 Point Biserial = 0.215 (Adequate discrimination) g E ®A
o 33 o 60 e »
Summary: This question exibited an adequate :’.; «® *B
performance. The facility and discrimination & 2 E 40 c
Score scores for this question are both very good. 1142 g 20 -—Av D
. 2 . [ ]
1 O : B was not chosen very often. o 0 e, > ———
A B 1] 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 18 Score: 12, Good
. Microbial Growth
Question 55 - .
Facility = 0.660 (Moderate difficulty) 44 2 a0 (]
18 |roint Biseria = 0.291 (Adequate discrimination) [ & |4 8 / ®q
[ 331 [ 60 a
Summary: This question exibited a strong :’.,- «n f. . B
performance. The facility and discrimination & 2z E 401 N - c
Score | ores for this question are both very good. 111 g 20 ®D
1 2 Warning: D had a positive slope. 0 o 0ol — o - |
B C 1 2 3 4 5
Options Quintiles
Ot_)jectiye B4: Analyzing data related to Question: 19 Score: 3, Poor
Microbial Growth 55 = 100 ———
Facility = 0.980 (Very easy question) 44 E a0 d
Point Biserial = 0.116 (Weak discrimination) § E ®A
g 33 3 60 .
Summary: This question exibited a rather weak :‘.; @ s
performance. The low discrimination value for this & 2 E 40 c
item is due, at least in part, to the fact that so 11 g 20 . D
many students correctly answered it. 0 1 0 0 o 0 T
T I T =
: A was not chosen very often. a B c o 1 2 3 4 5
: C was not chosen very often. Options Quintiles
: D was not chosen very often.
Ol?jecti)/e B3: Applying a procedure involving Question: 20 Score: 16, Excellent
Microbial Growth 55 100 - —»
Facility = 0.780 (Easy question) E 80 ®
Point Biserial = 0.480 (Excellent discrimination) § _L"S L L]
g 4 60 N
Summary: This question exibited nearly optimal 7 ® ¢5
performance. The facility and discrimination :t-: "‘:: 40 o c
scores for this question are both very good. 2 20 - ——— eD
: D was not chosen very often. « 0 . - :\ -
1 2 3 4 5
Options Quintiles
;l::jec:)n: 23: At;’)rplymg a procedure involving Question: 21 Score: 4, Poor
icrobial Grow = 100
Facility = 0.860 (Easy question) 44 43 E 80 ’7f*tfi—1
Point Biserial = 0.026 (Poor discrimination) § 2 ®n
33 T 60
Summary: This question exibited a rather weak § & B
performance. The low discrimination value for this g 2z fé 40 c
item is due, at least in part, to the fact that so 11 2 20 ®D
[ —
many students correctly answered it. o e 3 & o :—-ﬁ“"
Warning: A had a positive slope. a c o 1 2 3 4 5
: D was not chosen very often. Options Quintiles

Objective B3: Applying a procedure involving

. Microbial Growth
Question

22

Facility = 0.840 (Easy question)
Point Biserial = 0.276 (Adequate discrimination)
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Summary: This qu?stion. exibiteq a strong . Question: 22 Score: 11, Good
Score performance. Despite being relatively easy, this 554 100
question still discriminated well. 2
1 1 : B was not chosen very often. 2 44 gz § 801 .
§ 33 T 60
: & °
O 22 2 40 C
'S [T}
11 5 2 204 ® = » D
T T T T -
A B L D 1 2 3 4 5
Options Quintiles
Ol?jecti)/e B2: Understanding a concept about Question: 23 Score: 20, Excellent
. Microbial Growth 554 100 - -
Question | . .ijiy - 0.600 (Moderate difficulty) 4 3 -
23 Point Biserial = 0.595 (Excellent discrimination) g H L]
S 331 30 o 60 :
Summary: This question exibited nearly optimal :'.,- m ® o o
performance. The facility and discrimination & 2z - ‘ ‘ ?, 401 _ = c
Score scores for this question are both very good. 115 ‘ ‘ g 20 ® \ D
2 [
20 ol N ol e o |
A B C 1D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 24 Score: 10, Marginal
. Microbial Growth
Question 55 - 7
Facility = 0.380 (Very hard question) 44+ 2 g0 .
24 Point Biserial = 0.357 (Good discrimination) § E ~ A
¢ 331 D 60 . 9
Summary: This question exibited an adequate :’.’. 23 0 .\ B
s performance. Despite being rather difficult, this & 227 = ::: bl . - . \\: c
Coreé | juestion still discriminated well. 11 - g 20 1 = i
1 O Warning: A was chosen more often than the key. 1 ‘ ‘ o L
0- g
: C was not chosen very often. a B c 0 1 2 3 4 5
Options Quintiles
Objective B3: Applying a procedure involving Question: 25 Score: 19, Excellent
. Microbial Growth
Question 55 - 7
Facility = 0.680 (Moderate difficulty) 44+ 2 g0
25 Point Biserial = 0.449 (Excellent discrimination) é‘ 34 E L]
g 33 o 60
Summary: This question exibited nearly optimal :'.; " -~ B
performance. The facility and discrimination & 22 E 401 c
Score scores for this question are both very good. 1115 3 g 20 ————p D
2 2 [
1 9 0'!ﬁﬁ_—l_ . [ Em e —
A B L D 1 2 3 4 5
Options Quintiles
Objective B4: Analyzing data related to Question: 26 Score: 11, Good
. Environmental Effects
Question 55 o 1007 « -
Facility = 0.860 (Easy question) 44143 2 50 /
26 Point Biserial = 0.315 (Good discrimination) r.z' E L LI
o 337 o 60
Summary: This question exibited a strong :‘.,- ® g
performance. Despite being relatively easy, this & 227 E 401 - o t
Score question still discriminated well. 11 7 2 201 — o
. o Y [w]
1 1 : B was not chosen very often. 0 o_9 e,
: C was not chosen very often. A B C D 1 2 3 4 5

Options

Quintiles

Question

27

Score

Objective B2: Understanding a concept about
Environmental Effects

Facility = 0.940 (Very easy question)
Point Biserial = 0.257 (Adequate discrimination)

Summary: This question exibited an adequate
performance. Despite being relatively easy, this
question still discriminated well.

: B was not chosen very often.



file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Bloom2
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Area2
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Bloom1
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Area2
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Bloom3
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Area2
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Bloom4
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Area3
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Bloom2
file:///Users/anaerobe/Documents/Manuscripts/Item%20Analysis%20Manuscript/Exam2/index.html#Area3

8 : € was not chosen very often. Question: 27 Score: 8, Marginal
55 100 - . ————
47 2 e
44 : 2 80 ®
2 8 ®n
5 33 T 60
2 : °
£ 221 2 40 c
o
114 e 20 ®0
2 o 1 I — e
0 "*_ I 0 +— —
A B C 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 28 Score: 3. Poor
Environmental Effects 55 100 .’ ® »
. ] 43 - o L J L . ] S
Facility = 0.960 (Very easy question) 44 8 4
Point Biserial = 0.029 (Poor discrimination) 2 2 ®q
. . " & 331 o 60
Summary: This question exibited a rather weak E 0 B
performance. The low discrimination value for this g 221 g 407 c
item is due, at least in part, to the fact that so 11 e 204 %D
many students correctly answered it. 2 o o & * L4
i O -L—-—— 0 —
: B was not chosen very often. A B c O 1 2 3 4 5
: C was not chosen very often. Options Quintiles
Objective B2: Understanding a concept about Question: 29 Score: 17, Excellent
) Environmental Effects :
Question 55 o oo
Facility = 0.820 (Easy question) 44 41 2 a0
29 Point Biserial = 0.401 (Excellent discrimination) § | E L]
o 33 o 60 -
Summary: This question exibited nearly optimal :’.’- 0 - B
performance. Despite being relatively easy, this & 227 :::: 401 . c
Score question still discriminated well. 11 2 20 — e
17 Mool ] e
0 --fl—l——- 70—
A B Cc D 1 2 3 4 5
Options Quintiles
Objective B3: Applying a procedure involving Question: 30 Score: 13, Good
Environmental Effects 554 100 S —
Facility = 0.760 (Easy question) 44 ?g a0
Point Biserial = 0.343 (Good discrimination) g SS 8 . ®n
o 33 o 60 W
Question Summary: This question exibited a strong Y @ 8] B
. S o 224 2 40 ¢ C
performance. The facility and discrimination & g
30 scores for this question are both very good. 114 : g 20 D
: A was not chosen very often. 0 0 2 o 0
- r e e —
A B Cc O 1 2 3 4 5
Score Options Quintiles
Objective B5: Applying a procedure involving Question: 31 Score: 13, Good
. Environmental Effects
Question 55 o
Facility = 0.620 (Moderate difficulty) 44 2 s
3 1 Point Biserial = 0.211 (Adequate discrimination) Ry S ®A
5 33 31 T 60 g
Summary: This question exibited a strong a?.; «®
s performance. The facility and discrimination & 2 E 40 ° . c
core scores for this question are both very good. 14— &85 g 204—— o — ®D
1 3 ;_,_,_-_ & D —
0- 0 T T & & o
A BF C D 1 2 3 4 5
Options Quintiles
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Objective B2: Understanding a concept about Question: 32 Score: 12, Good
) Environmental Effects
Question 551 o 1007
Facility = 0.900 (Very easy question) 44+ 43 2 g0
32 Point Biserial = 0.312 (Good discrimination) § E A
o 337 o 60
Summary: This question exibited a strong :.,- ® g
Score performance. Despite being relatively easy, this & 227 ?, 401 c
question still discriminated well. 114 2 204 D
[ . -
1 2 : A was not chosen very often. 0l0 = 2 e L e
T T T T
A B L' D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 33 Score: 19, Excellent
. Environmental Effects
Question 551 -
Facility = 0.580 (Moderate difficulty) 44+ 8 g0
33 Point Biserial = 0.471 (Excellent discrimination) g H ®A
§ 33 29 T 60 8
Summary: This question exibited nearly optimal :'.; @« .
performance. The facility and discrimination c 227 ' 407 c
Score - - & 8 ——
scores for this question are both very good. 11427 5 g 20 L ;;R 0
1 9 - — ' [ - 3]
0- (T ——————
A B L D 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 34 Score: 14, Good
) Environmental Effects
Question 55 o 1007 . s
34 Facility = 0.820 (Easy question) L, 4441 8 - .
Point Biserial = 0.401 (Excellent discrimination) 8 E ®A
o 337 s 60
Summary: This question exibited a strong & g 8
[ B -
performance. Despite being relatively easy, this & 22 E 40 c
Score question still discriminated well. 11 . g 20 - - D
1 4 : C was not chosen very often. 0 o [ ‘ = -
0- i 0 -L— -—
A B C D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 35 Score: 16, Excellent
) Environmental Effects
Question 551 -
35 Facility = 0.860 (Easy question) 44+ 43 S a0
Point Biserial = 0.539 (Excellent discrimination) é' § ®A
g 33 T 60
Summary: This question exibited nearly optimal :'r’ . B
performance. Despite being relatively easy, this & 221 E 401 c
Score question still discriminated well. 111 n g 20 1 L] = 0
1 6 : D was not chosen very often. " 2 1 &, E‘“““—. e
T T T T
A B C D 1 2 3 4 5
Options Quintiles

Question

36

Score

Objective B2: Understanding a concept about
Catabolism

Facility = 0.960 (Very easy question)
Point Biserial = 0.266 (Adequate discrimination)

Summary: This question exibited an adequate
performance. Despite being relatively easy, this
question still discriminated well.

: A was not chosen very often.
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6 : B was not chosen very often. Question: 36 Score: 6, Marginal
: C was not chosen very often. 554 = 100 - ——
© "
1] ®
44 50
o 334 o 60
: ” °
:Lj 221 E 40 C
11 e 204 ¢0
olo 1 1 & .
A B C D 1 2 3 4 5
Options Quintiles
Objectiv.e B3: Applying a procedure involving Question: 37 Score: 10, Marginal
Catabolism 554 100 - > — .
Question | Facility = 0-860 (Easy question) 4 43 Sl e
Point Biserial = 0.237 (Adequate discrimination) g E == A
o 331 o 60 w
37 Summary: This question exibited an adequate % ® B
performance. Despite being relatively easy, this & 227 g 401 c
question still discriminated well. 11 & E 20 1 e
Score : A was not chosen very often. 0Ll 1 &, .
1 O : C was not chosen very often. a B c {n 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 38 Score: 12, Good
. Catabolism
Question 557 - s
Facility = 0.880 (Easy question) 4a4 44 2 5 _*
38 Point Biserial = 0.353 (Good discrimination) g E ([ LI
& 33 ® 60
Summary: This question exibited a strong % e .
performance. Despite being relatively easy, this & 227 g 401 c
Score question still discriminated well. 114 5 E 20 e
1 2 : A was not chosen very often. o 1 0 & . ==
: C was not chosen very often. a B c o 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 39 Score: 14, Good
. Catabolism
Question 559 o 1007
Facility = 0.580 (Moderate difficulty) 44+ 2 g0 "y
39 Point Biserial = 0.397 (Good discrimination) Ry H ®A
5 33 29 T 60 v ,
Summary: This question exibited a strong % @ .
performance. The facility and discrimination £ Zmms - c
Score | ores for this question are both very good. 111 g 20 D
. 2
1 4 : A was not chosen very often. 0 0 o 0- .
A B C 1D 1 2 3 4 5
Options Quintiles
Objectlv.e B2: Understanding a concept about Question: 40 Score: 7, Marginal
Catabolism
Question 55 o 1007 P —
Facility = 0.880 (Easy question) m 44 8 5 .~ — B
40 Point Biserial = 0.196 (Weak discrimination) é’ 2 ®n
T 33 B 60
Summary: This question exibited an adequate F ) ] B
performance. The low discrimination value for this E 221 E 401 c
Score item is due, at least in part, to the fact that so 11 . 2 204 e
7 many students correctly answered it. o o 1 g o
: A was not chosen very often. a B ¢ 1 2 3 4 5
: B was not chosen very often. Options Quintiles

Question

Objective B5: Applying a procedure involving
Catabolism

Facility = 0.840 (Easy question)
Point Biserial = 0.355 (Good discrimination)
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41

Score

14

Question

43

Score

12

Summary: This question exibited a strong Question: 41 Score: 14, Good
performance. Despite being relatively easy, this 55 100 P—
uestion still discriminated well. -
d o 44 £ 80 — .
2 k! . ¢
g 33 8 60 » B
® 22 2 40 c
'S [T}
11 2 20 . ®0D
3 3 2 e —
0- e
A C D 1 2 3 q 5
Options Quintiles
Objective B2: Understanding a concept about Question: 42 Score: 4, Poor
Catabolism 55 100
Facility = 0.400 (Hard question) 44 E 80
Point Biserial = 0.062 (Poor discrimination) :.::’ E L]
Summary: This question exibited a rather weak % @ & % e I #8
performance. Despite having reasonable difficulty, é E e ;77,,77~7 " c
this question did not discriminate very well. It e 201 - . eo
should be reviewed for clarity and accuracy. e o f_—= i —
Warning: B had a positive slope. 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 43 Score: 12, Good
Catabolism 55 100
Facility = 0.460 (Hard question) 44 E 80
Point Biserial = 0.349 (Good discrimination) § E w0 ®A
[T} [}
Summary: This question exibited a strong £ @ S5
performance. The facility and discrimination :L: E ] Py c
scores for this question are both very good. 2 20 & —u | ®0
& 2 "~ T
0 T ———%
1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 44 Score: 1, Poor
Catabolism 55 100
Facility = 0.360 (Very hard question) 44 E 80
Point Biserial = 0.065 (Poor discrimination) E‘ “ E w0 - L]
Summary: This question exibited a rather weak % & " vB
performance. This item was so difficult that it failed | & g S M— c
to discriminate adequately. This question should S o4 g ®D
be reviewed for clarity and accuracy. - o - - e
Warning: A had a positive slope. I 5 é ;, é
Warning: B had a positive slope. Options Quintiles
Objective B1: Remembering a fact about
Catabolism Question: 45 Score: 1, Poor
Facility = 0.980 (Very easy question) 55149 100 *—s L ] —
Point Biserial = -0.040 (Poor discrimination) 44 E 80 .
Summary: This question exibited a rather weak E 334 E 60 ® A
performance. The low discrimination value for this El & ®6
item is due, at least in part, to the fact that so :r.: 227 E 40 C
many students correctly answered it. 11 2 20 e
Warning: C had a positive slope. o 1 o < L - _
: B was not chosen very often. o a ,'3 C o 0 '1' '2' '3' Z ;
: C was not chosen very often. Options Quintiles

: D was not chosen very often.

Objective B2: Understanding a concept about
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: A was not chosen very often.

Options

Quintiles

Question Respiration and Photosynthesis Question: 46 Score: 15, Good
46 Facility = 0.860 (Easy question) 551 - 100 “.) ——»-
Point Biserial = 0.413 (Excellent discrimination) 44+ 43 8 80 - e -
. . o g 8 ¥ ®h
Summary: This question exibited a strong £ 13- 3 60
performance. Despite being relatively easy, this £ «® B
Score question still discriminated well. E 221 :t:': 40 ° c
1 5 : C was not chosen very often. 114 7 g 20 -70\ %0
3, & .
0- T 0-— = —
A B C D 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 47 Score: 8, Marginal
Respiration and Photosynthesis
Question 551 49 100 1 ‘__L,_._—‘——"—
Facility = 0.980 (Very easy question) 44 E 80 -

47 Point Biserial = 0.308 (Good discrimination) é‘ E 4
Summary: This question exibited an adequate § = & % B
performance. Despite being relatively easy, this E 227 ';:: 407 c

Score | question still discriminated well. 1 S L %0

8 : B was not chosen very often. 1 o 0 & . - o " "
: C was not chosen very often. . & s o T 0 1 2 3 4 8
: D was not chosen very often. Options Quintiles
Objective B2: Understanding a concept about Question: 48 Score: 12, Good
EETEn Respiration and Photosynthesis 55 100
Facility = 0.620 (Moderate difficulty) 44+ E a0
48 Point Biserial = 0.371 (Good discrimination) ) H A
§ 33 31 2 60 S—
Summary: This question exibited a strong £ @ B
performance. The facility and discrimination E 2z "é 407 c
Score scores for this question are both very good. 1145 10 g 20 -~ hd eD
1 2 Warning: A had a positive slope. o —3 e " :‘E;:—I—_=:;
A B L D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 49 Score: 18, Excellent
Question Respiration and Photosynthesis 554 100 -
Facility = 0.620 (Moderate difficulty) 44+ E a0
49 Point Biserial = 0.406 (Excellent discrimination) Ry 8 *A
5 33 31 T 60-
Summary: This question exibited nearly optimal £ «® B
performance. The facility and discrimination E 227 ';:: 401 B . c
Score scores for this question are both very good. Mg e 204 @ —— | 0D
1 E; O"I.L—r——r—ii- < 0 — hmﬁhf‘::!
A B c D 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 50 Score: 3, Poor
Respiration and Photosynthesis
551 100 1 * &
Facility = 0.900 (Very easy question) m 45 E o~ . o .
Point Biserial = 0.020 (Poor discrimination) 2 2 ®A
5 33 2 60
Summary: This question exibited a rather weak E 0 B
performance. The low discrimination value for this E 227 "é 401 c
item is due, at least in part, to the fact that so 11 2 204 %D
many students correctly answered it. 1 2 2 e L&
Warning: C had a positive slope. o a B © O 0 -—1 —2—3_4_ .5_
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Objective B2: Understanding a concept about Question: 51 Score: 1, Poor
Respiration and Photosynthesis 55 100
Facility = 0.440 (Hard question) 44 E a0
Point Biserial = -0.191 (Poor discrimination) § E ®A
& 33 v 60 w ‘
Summary: This question exibited a rather weak :‘.; 22 @ .
performance. Despite having reasonable difficulty, & 22 ';:: 40 c
this question did not discriminate very well. It unis 9o U g 01— €——_— ——9—» | *0D
should be reviewed for clarity and accuracy. o . o 0 : .
Warning: B had a positive slope. a B I D 1 2 3 4 5
Warning: D had a positive slope. Options Quintiles
Objective B1: Remembering a fact about Question: 52 Score: 14, Good
. Respiration and Photosynthesis > >
Question P v 55 o s
2 Facility = 0.860 (Easy question) 44 43 S g0 . e .
5 Point Biserial = 0.518 (Excellent discrimination) §' E o~ L]
S 331 3 60 ‘
Summary: This question exibited a strong :'.,- ® . *B
Score performance. Despite being relatively easy, this & 227 ';::: . o c
question still discriminated well. 11 g 20 —— e
1 4 : A was not chosen very often. " 1 0 0 o B l—ﬁ__‘ T
e B 8 I — S
: C was not chosen very often. A B C O 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 53 Score: 10, Marginal
. Respiration and Photosynthesis
Question P Y 55 = o oo o —»
Facility = 0.940 (Very easy question) 44+ 3 —_
53 Point Biserial = 0.360 (Good discrimination) §‘ _.“3 o ®q
o 331 o 60 .
Summary: This question exibited an adequate E’.; 0 *B
S performance. Despite being relatively easy, this £ 221 ';:: 40 ® c
core question still discriminated well. 114 g 20 = eD
1 O : A was not chosen very often. P 20 B S ;
1 wm i S
: C was not chosen very often. A B C D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 54 Score: 13, Good
. Respiration and Photosynthesis
Question P Y 55 o
Facility = 0.620 (Moderate difficulty) 44 2 a0 . »
54 Point Biserial = 0.401 (Excellent discrimination) é‘ a E 8] . L]
& 33 v 60 ‘
Summary: This question exibited a strong % ® *B
performance. The facility and discrimination c 217 T 407 ? » c
Score - , . I 8
scores for this question are both very good. 11 g 20 W eo
1 3 Warning: C had a positive slope. 0 2 o o o = - —  ——1
: D was not chosen very often. @ 8 c D 1 2 3 4 5
Options Quintiles

Objective B1: Remembering a fact about
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Respiration and Photosynthesis Question: 55 Score: 8, Marginal
Facility = 0.940 (Very easy question) 551 pe - 100
Point Biserial = 0.278 (Adequate discrimination) 44+ 2 g0
=y Q
Question | Summary: This question exibited an adequate § 33 % 60 . :
performance. Despite being relatively easy, this :'.; «®
55 question still discriminated well. £ 221 E 407 c
: B was not chosen very often. 111 g 20 1 . 0
: D was not chosen very often. o 2 1 0 e -
"—_I_I_T‘ i E——3 - P — —
Score A B L D 1 2 3 4 5
8 Options Quintiles
Objective B2: Understanding a concept about Question: 56 Score: 12, Good
. Biosynthesis
Question v 551 - 1
Facility = 0.460 (Hard question) 44+ 2 g0
56 Point Biserial = 0.393 (Good discrimination) E' E ®A
g 33 T 60
Summary: This question exibited a strong :’.,- 23 ® S : - ® B
s performance. The facility and discrimination £ #1 17 E 401 N - c
core scores for this question are both very good. 114¢ 2 ‘ g 20 “\\_‘\.‘ -— D
ina: iti w
1 2 Warning: C had a positive slope. 0 o o b }'_
A B C D 1 2 3 4 5
Options Quintiles
OPjectlve B:I: Remembering a fact about Question: 57 Score: 9, Marginal
. Biosynthesis
Question 55 = o 1007
Facility = 0.960 (Very easy question) 44+ 8 5
57 Point Biserial = 0.316 (Good discrimination) 2 a ®q
§ 33 T 60
Summary: This question exibited an adequate > 0 B
performance. Despite being relatively easy, this :uj 227 E 407 c
Score question still discriminated well. 11 2 204 D
9 : A was not chosen very often. o 1 ¢ 1 & o e - )
: B was not chosen very often. A B @ o 1 2 3 4 5
: D was not chosen very often. Options Quintiles
OPjective B.2: Understanding a concept about Question: 58 Score: 16, Excellent
Biosynthesis 554 100 4 .
- . -]
Question Facility = 0.600 (Moderate difficulty) L, 447 2 g0
Point Biserial = 0.361 (Good discrimination) 2] H A
58 S 33130 T 60- 8
Summary: This question exibited nearly optimal :'.; ® L
performance. The facility and discrimination & 227 E 5 . R c
scores for this question are both very good. 111 o — 2 20- s —— D
Score I = :
- Q T T —%
1 6 A' B C D 1 2 3 4 5
Options Quintiles

Question

Objective B1: Remembering a fact about
Biosynthesis
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59 Facility = 0.640 (Moderate difficulty) Question: 59 Score: 6, Marginal
Point Biserial = 0.088 (Poor discrimination)
554 100 1
Summary: This question exibited an adequate 44+ ?g 80 -
performance. Despite having reasonable difficulty, Ry H ®A
Score . . o € 3 32 = 50
this question did not discriminate very well. It s I & B
6 should be reviewed for clarity and accuracy. E; 22 2 40 . ® C
Warning: D h iti lope. . 8
arning ad a positive slope 1uls | | S 50- — S o0
3 & “—_——9p e
o--—y—.—- 0 —— %
A B Cc D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 60 Score: 15, Good
., Biosynthesis S—]
Question 4 55 - 100
Facility = 0.740 (Easy question) 3 s (]
60 Point Biserial = 0.516 (Excellent discrimination) § E / L]
[T} o 60
Summary: This question exibited a strong % ® / B
performance. The facility and discrimination [ ' 401 N c
Score . 8 :
scores for this question are both very good. ; 20 ——=— e
1 5 Warning: B had a positive slope. : o 0 S
' L
‘Ar B C D 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 61 Score: 15, Good
., Biosynthesis —]
Question 4 55 - 100
Facility = 0.820 (Easy question) 44 41 2 a0
6 1 Point Biserial = 0.432 (Excellent discrimination) § E ®A
o 33 o 60
Summary: This question exibited a strong % ® ® B
s performance. Despite being relatively easy, this & 2z g 401 c
COore question still discriminated well. 11 7 g 20 s ®D
. 2
1 5 : B was not chosen very often. oLumpm © - - o
A B €L D
Options Quintiles
Objective B1: Remembering a fact about Question: 62 Score: 12, Good
. Biosynthesis
Question Y 551 -
Facility = 0.760 (Easy question) 8 g ®
62 Point Biserial = 0.366 (Good discrimination) § 1"'3 . ®A
o [] 60
Summary: This question exibited a strong o?.; «® B
performance. The facility and discrimination - - c
Score - 8
scores for this question are both very good. g 20 '*"ﬁ = oD
1 2 Warning: B had a positive slope. e . 0
: B was not chosen very often. @ B8 c D 1 2 3 4 5
Options Quintiles
OPjectlve B.1: Remembering a fact about Question: 63 Score: 5, Poor
Biosynthesis
55 100
Facility = 0.400 (Hard question) 44 E 80
Point Biserial = 0.032 (Poor discrimination) 2 2 ®q
& 33 s 60
Summary: This question exibited a rather weak E o 0 . B
performance. Despite having reasonable difficulty, ‘?_ 22 2 fé 40 1 !_7—; o [ C
this question did not discriminate very well. It 115 2 204 * %D
should be reviewed for clarity and accuracy. " d & o — —_—
Warning: C was chosen more often than the key. A B c @ 1 2 é 4 5
Warning: B had a positive slope. Options Quintiles

Objective B2: Understanding a concept about
Biosynthesis

Facility = 0.220 (Very hard question)
Point Biserial = 0.062 (Poor discrimination)

Summary: This question exibited a rather weak
performance. This item was so difficult that it failed
to discriminate adequately. This question should
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be reviewed for clarity and accuracy. Question: 64 Score: 3, Poor
Warning: A was chosen more often than the key. 55 100
Warning: B was chosen more often than the key. 2
Warning: C had a positive slope. 2 44 E 80 .
c -
g 33 3 60 .
3 ® ) . o
® 2 oo c
e & * 4 w0
e 20 —. oD
o ®
-8
0l — o ——o—9 |
1 2 3 4 5
Options Quintiles
OPjective B:I: Remembering a fact about Question: 65 Score: 4, Poor
Biosynthesis 55 100
Facility = 0.520 (Moderate difficulty) 44 E a0
Point Biserial = 0.031 (Poor discrimination) § 8 LI
5 T 60 » ——— .
Summary: This question exibited a rather weak :’.’- ®n *****.
performance. Despite having reasonable difficulty, & ';:: 40 ,___-——F‘ c
this question did not discriminate very well. It ; 20 L. ®D
should be reviewed for clarity and accuracy. o 0 e " LIS
Warning: A had a positive slope. 1 2 3 4 5
Warning: D had a positive slope. Options Quintiles
: D was not chosen very often.
Objective B1: Remembering a fact about
Applied Microbiology Question: 66 Score: 4, Poor
Facility = 0.980 (Very easy question) B 14s 3 1001 #
Point Biserial = 0.186 (Weak discrimination) - £ 80 .
Q L5}
Summary: This question exibited a rather weak § E 60 0B
performance. The low discrimination value for this E,' L 40 c
item is due, at least in part, to the fact that so w § oD
many students correctly answered it. A E 20 .
: B was not chosen very often. ? ? ol— % e *—
: C was not chosen very often. B8 ¢ D 1 2 3 4 5
: D was not chosen very often. fipEdons Quintiles
Objective B1: Remembering a fact about Question: 67 Score: 7, Marginal
. Applied Microbiolo = =
Question | "*° o 55 o e —————*
Facility = 0.880 (Easy question) 44 44 8 & —
67 Point Biserial = 0.151 (Weak discrimination) E‘ E - L]
g 33 3 60 .
Summary: This question exibited an adequate % ® *B
performance. The low discrimination value for this & 22 g 40 c
Score item is due, at least in part, to the fact that so 11 g 20 & e
. 3 3 (]
7 many students correctly answered it. 0 0w &, P —
: C was not chosen very often. A C D 1 2 3 4 5
Options Quintiles
Objective B2: Understanding a concept about Question: 68 Score: 12, Good
. Applied Microbiolo
Question [ 7 » = o %
Facility = 0.860 (Easy question) 44443 3 g0
. e L = 1} '__..a-"’"k
68 Point Biserial = 0.343 (Good discrimination) 8 3 [ ®A
[ (1] 60 a
Summary: This question exibited a strong :’.; @ s
s performance. Despite being relatively easy, this £ E 40 - c
COre |, estion still discriminated well. - g 20 - 0
. 2 . T
1 2 : C was not chosen very often. 0 | e, . > ——
B C D 1 2 3 4 5
Options Quintiles

Objective B1: Remembering a fact about
Applied Microbiology

Facility = 0.840 (Easy question)
Point Biserial = 0.103 (Weak discrimination)
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Summary: This question exibited a rather weak Question: 69 Score: 4, Poor
performance. The low discrimination value for this 55 100 ~
item is due, at least in part, to the fact that so 3 *® _»
i ) R
many students correctly answered it. 2 44 = ‘é 80 = =~ .
Warning: C had a positive slope. S 334 o 60 o5
: B was not chosen very often. :’-; - 2 4
: C was not chosen very often. P s . ¢
11 e 20 ) ¢0
[ L J
1 1 e e v ——
0- - - 0 - —— ——————
A B C D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about
Applied Microbiology Question: 70 Score: 2, Poor
Facility = 1.000 (Very easy question) %5150 2 100 T T T T
Point Biserial = 0.000 (Poor discrimination) - 447 s 80 -
Q L5
Summary: This question exibited a rather weak § 331 E 60 v E
performance. The low discrimination value for this E,' 224 2 40 c
item is due, at least in part, to the fact that so w § %D
many students correctly answered it. 7 r:'-f 20
: B was not chosen very often. o ? ? —?— 0 3 * * * *
: C was not chosen very often. @ 8 € D 1z 3 4 5
: D was not chosen very often. Dpiions Guintiles
Objective B1: Remembering a fact about Question: 71 Score: 14, Good
., Applied Microbiolo > Py
Question | “*P o 55 - e
Facility = 0.900 (Very easy question) m 43 8 e _—
7 1 Point Biserial = 0.442 (Excellent discrimination) E E ) ®a
[ 331 '] 60 ‘
Summary: This question exibited a strong :’.,- @« »E
performance. Despite being relatively easy, this & 2z E 40 c
Score question still discriminated well. 11 ; 20 . e
: 1 2z z o == 8
1 4 : A was not chosen very often. 0 = - o0 - -
A B C D 1z 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 72 Score: 12, Good
. Applied Microbiolo =
Question | P 4 55 L 10 ———
Facility = 0.860 (Easy question) 44 43 2 a0 _ o
72 Point Biserial = 0.307 (Good discrimination) §‘ _.“3 . ®q
& 33 o 60 ‘
Summary: This question exibited a strong ?',' « B
performance. Despite being relatively easy, this & 22 ';:: 40 c
Score question still discriminated well. 11 i ; 20 *-— - eD
: 3 o —
1 2 : A was not chosen very often. 0L - o . ==
A B C D 1 2 3 4 5
Options Quintiles

Question

73

Score

Objective B2: Understanding a concept about
Applied Microbiology

Facility = 0.700 (Moderate difficulty)
Point Biserial = 0.320 (Good discrimination)

Summary: This question exibited a strong
performance. The facility and discrimination
scores for this question are both very good.
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1 5 Question: 73 Score: 15, Good
551 100 1
g [ ] ®
44+ 80 -
g 35 8 o P
§ 33- o 601 e
2 | @ °
O 22+ ‘ 2 401 a c
'S [T}
1 g g 20 1 ) o
0 - | = o = =
A B C 1D 1 2 3 4 5
Options Quintiles
Objective B1: Remembering a fact about Question: 74 Score: 7, Marginal
. Applied Microbiolo
Question | “7° o 551 - %7
Facility = 0.380 (Very hard question) 44+ 2 g0
74 Point Biserial = 0.211 (Adequate discrimination) g 8 L]
S 331 o 60 .
Summary: This question exibited an adequate :'.,- ® B
S performance. Despite being rather difficult, this & 271813 g 401 —_— % c
Coreé | juestion still discriminated well. 11 l 10 g 20 = * i
3 &2 [ [}
7 0- 0 T T T T
A B C D 1 2 3 4 5
Options Quintiles
Objective B3: Applying a procedure involving Question: 75 Score: 10, Marginal
. Applied Microbiolo
Question | "7° v 55 o 1007
Facility = 0.640 (Moderate difficulty) 44+ 2 g0 ®
75 Point Biserial = 0.250 (Adequate discrimination) Ry 8 . QA
§ 33- 32 o 60 % 6
Summary: This question exibited an adequate :’.,- «® *
performance. The facility and discrimination & 221 18 ‘ E 401 c
Score scores for this question are both very good. 11 g 20 1 0
1 0 : A was not chosen very often. o 0 0 ’ o o
T T 1 T D S
: C was not chosen very often. a B c {0 1 2 3 4 5
Options Quintiles

H) Annotated reading list

This format and content of the feedback provided by this program reflects the prior work and knowledge of many different groups. In the
space below, | have created a short list of some of the more helpful materials that I've found during the time spent developing this
project.

Anderson., L W., & Krathwohl, D. R. (eds.) (2001). A Taxonomy for Learning, Teaching, and Assessing: A Revision of Bloom's
Taxonomy of Educational Objectives. New York: Longman. [Find it in Amazon]
This book gives is an excellent update to the original taxonomy defined by Bloom in the 1950's. They use a two-dimensional
taxonomy (cognitive process dimension and knowledge dimension). | have slightly tweaked this to make it cognitive process vs
content area.
Crowe A., Dirks C., Wenderoth M. P. (2008). Biology in Bloom: implementing Bloom's taxonomy to enhance student learning in
biology. CBE Life Sci. Educ. 7:368-381. [Find it online]
This article is an excellent example of mapping multiple-choice exam items to course outcomes and Bloom's taxonomy. Many
specific examples are given for various fields of Biology. Furthermore, they address the importance of formative feedback to
enhance student comprehension.
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http://www.amazon.com/Taxonomy-Learning-Teaching-Assessing-Educational/dp/0321084055
http://dx.doi.org/10.1187/cbe.08-05-0024

