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ABSTRACT
Since 2008, automatic, multiple assessment options have been utilised in 
selected undergraduate meteorology courses at the University of Wisconsin–
Milwaukee. Motivated by a desire to reduce stress among students, the 
assessment methodology includes examination-heavy and homework-
heavy alternatives, differing by an adjustable 15% of the overall course 
grade. Students do not need to commit a priori to one particular assessment 
option, as the more beneficial of two alternative assessment schemes is 
automatically chosen at the end of the semester. An analysis of assessment 
score differences reveals that end-of-semester assessments increased by 
more than 1% for 48% of the students enrolled, a consequential increase 
which can improve a student’s assessment by a fractional grade. Score 
differences among the two assessment alternatives tend to be smaller for 
higher achieving students, and larger for the middle- and lower achieving 
students. Score differences larger than 3% were rare. Limited survey results 
indicate that students understand and appreciate the assessment scheme, 
and feel that it reduces stress and may improve their academic performance. 
The automatic, multiple assessment methodology presents no risk to either 
student or instructor, as students can only benefit and virtually no effort is 
required of the instructor.

Introduction

Assessment is a critical component of both teaching and learning. Classroom assessment and grading 
practices are at the centre of effective learning and the student experience (Gibbs 1992; Brookhart 
1993; Thomson and Falchikov 1998). For many students, grades provide incentives to learn, and can 
open up or close off important future learning opportunities (Frisbie and Waltman 1992; Jasmine 1999). 
The assessment process is considered a dominant influence on the way in which students learn (Allen 
2005; Craddock and Mathias 2009), and affects students’ sense of self-efficacy and motivation (Pintrich 
and Schunk 2002).

Offering students multiple assessment methods is recommended as good practice, as it can accom-
modate differences in students’ learning styles (Craddock and Mathias 2009). While all individual assess-
ment modes disadvantage some students (Fowell, Southgate, and Bligh 1999; Kell and van Deursen 
2002), the flexibility to choose among different options lends a sense of control which can contribute 
to a student’s expectation of success (Ambrose et al. 2010). Assessment options have been shown to 
reduce stress (Taras 2002), create a more supportive classroom environment (Hansen 1992) and generate 
higher levels of interest in the course material (Dobrow, Smith, and Posner 2011).
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Few studies, however, have directly addressed the benefits of allowing students to choose among 
different assessment alternatives. Craddock and Mathias (2009) found that introducing multiple assess-
ment options did not provide students with any unfair advantage. Donaghy and Saxton (2012) describe 
a successful programme in which students were allowed to decide between an examination-heavy 
grading scheme and an alternate track which featured a service-learning activity. Holman, Aguilar, and 
Fishman (2013) describe a game-inspired model that allows students to choose which assignments 
to complete and how those assignments are weighted toward their final course grade. In another 
example of gamified grading practices (Basu 2012), students’ grades improved due to the provision of 
assessment choices.

In this article, we describe and evaluate a grading practice in which undergraduate atmospheric 
science students benefit from multiple assessment options without having to actively choose amongst 
them.

Assessment methodology

Since 2008, automatic, multiple assessment options have been utilised in undergraduate meteorology 
courses taught by the author at the University of Wisconsin–Milwaukee (Table 1). This practice was 
motivated by a desire to reduce stress among students, particularly with regard to examinations. The 
assessment strategy carries no risk for instructor or students. For students, there is no need to commit 
a priori to one particular assessment option, as the more beneficial of two alternative assessment 
schemes is automatically chosen for them at the end of the semester – their grade can only improve. 
For the instructor, this methodology involves no effort other than adding an additional column to the 
grading spreadsheet.

The courses ranged from a sophomore, entry-level course with calculus and physics prerequisites 
(Atm Sci 240 Introduction to Meteorology) to advanced undergraduate courses addressing atmospheric 

Table 1. Description of courses and assessment options in meteorology courses at the University of Wisconsin–Milwaukee.

Course Offerings No. students

Assessment methodology described on course syllabus

‘Grades will be determined by the following two options, 
whichever is most advantageous to you:’

Item
Option #1 (exam 

heavy) (%)
Option #2 (home-
work heavy) (%)

Atm Sci 240 Introduc-
tion to Meteorology

2009–2015 112 Midterm exam #1 15 10
Once/year Midterm exam #2 15 10
Six offerings Final exam (not 

cumulative)
15 10

Problem sets 37 52
Weather map 

exercises
8 8

Subjective compo-
nent (attendance, 
effort, participa-
tion)

10 10

Atm Sci 330 Air Pollu-
tion Meteorology

2009–2015 41 Midterm exam #1 15 10
Once/two years Midterm exam #2 15 10
Three offerings Final exam (not 

cumulative)
15 10

Problem sets 45 60
Textbook questions 10 10

Atm Sci 505 Micro-
meteorology

2008–2014 43 Midterm exam #1 20 15
Once/two years Midterm exam #2 20 15
Four offerings Final exam (not 

cumulative)
20 15

Problem sets 40 55
All courses combined 13 offerings 196
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aspects of air pollution (Atm Sci 330 Air Pollution Meteorology) and meteorological processes occurring 
near the earth/atmosphere boundary (Atm Sci 505 Micrometeorology). A total of 196 assessments were 
made for students enrolled in the 13 offerings of these three courses. This total includes 116 students 
enrolled in only one course, 22 enrolled in two courses and 12 enrolled in all three.

Students in all courses received a syllabus which explained ‘grades will be determined by the fol-
lowing two options, whichever is most advantageous to you’ (Table 1). The assessment methodology 
included examination-heavy (option #1) and homework-heavy (option #2) alternatives. These assess-
ment alternatives differ by an adjustable 15% of the overall course grade. In the examination-heavy 
option, this 15% is attributed to examination scores. In the homework-heavy option, the 15% is attrib-
uted to homework assignments (‘problem sets’ – conceptual and quantitative exercises designed to 
promote mastery of the course material). The subjective component (Atm Sci 240 Introduction to 
Meteorology only) is based on attendance, participation and effort, and comprises 10% of the course 
grade in both assessment options.

This assessment methodology is explained to students on the first day of class, with reminders 
provided at intervals throughout the semester: 

At the end of the semester, after all examinations, problem sets and other items have been graded, a final course 
score will be determined for each student according to both assessment options. The higher of the two scores will 
be used in the assignment of final course grades.

Students understand that the choice is automatic and to their benefit.

Results and discussion

To evaluate the assessment methodology we determine, for each student, the difference in end-of-se-
mester scores according to assessment options #1 (homework-heavy) and #2 (examination-heavy). The 
assessment score differences are determined as:

The assessment results for all courses are shown in Figure 1. The median score difference is 0.10%, very 
close to zero, indicating that each assessment option is advantageous to about half of the students. For 
52% of the students (n = 102), the score difference is inconsequential, between −1.0 and +1.0%. Such 
differences are unlikely to affect semester grades, assuming a typical grading scheme of A (>90%), B 
(80–90%), etc. For the remaining 48% (n = 94) of the students, however, the automatic multiple assess-
ment option increases their semester score by more than 1%. An assessment score difference of ±1–2% 

score difference = option #2 score − option #1 score

Figure 1. Frequency distribution of assessment score differences for all students (n = 196) enrolled in all offerings of the courses Atm 
Sci 240 Introduction to Meteorology, Atm Sci 330 Air Pollution Meteorology, and Atm Sci 505 Micrometeorology.
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can potentially increase a student’s end-of-semester assessment by a fractional grade, i.e. from C+ to 
B− or from A− to A. Score differences greater than ±3% were rare, occurring for only 5.6% of the stu-
dents (n = 11). This relatively small impact makes the automatic multiple assessment scheme a no-risk 
practice for instructors, in that students’ grades change minimally (one fractional grade at most, always 
for the better) without compromising the integrity or intent of the overall grading scheme (Figure 2).

Additional insight about the assessment methodology arises when the score differences are exam-
ined as a function of the maximum score, the larger of the option #1 or option #2 scores (Figure 3). The 
score differences tend to be smaller for the highest-achieving students (maximum score > 90%), and 
larger for the middle- and lower achieving students. These latter students (maximum score < 80%) tend 
to do better with the examination-heavy option. This is a consequence of the scope and difficulty levels 
of the author’s examinations and homework assignments, and is unlikely to be a universal result. The 
results are consistent for student assessments in each of the three courses, as indicated by the data 
labels in Figure 3.

It was unusual for students enrolled in multiple courses to benefit from the examination-heavy 
assessment option in one course and the homework-heavy option in another. Of the 34 students who 
enrolled in more than one of the three courses, only two students (5.9%) exhibited consequential 

Figure 2. End-of-semester grade distributions for all students (n = 196) enrolled in all offerings of the courses Atm Sci 240 Introduction 
to Meteorology, Atm Sci 330 Air Pollution Meteorology, and Atm Sci 505 Micrometeorology. Distributions are shown for the 
minimum (grey) and maximum (black) assessment scores for each student. A typical grading scheme is assumed: A (score ≥ 93%), 
A− (90 ≤ score < 93%), B+ (86% ≤ score < 90%), B (83% ≤ score < 86%), etc. Median grades differed by one fractional grade: B 
(minimum; grey) and B+ (maximum; black).

Figure 3. Assessment score differences as a function of maximum score, the larger of the scores based on the two assessment options. 
Data labels identify the course.
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(i.e. score differences larger than ±1%) assessment score differences that crossed over from ≤ −1% in 
one course to ≥ +1% in another. Nine students (26.5%) had score differences ≤ −1% or ≥ +1% in multiple 
courses. The remaining 23 students (67.6%) exhibited consequential assessment score differences in 
at most one course.

Table 2. Results of student survey concerning the automatic, multiple assessment methodology. Surveys were administered in Atm 
Sci 240 Introduction to Meteorology beginning in 2015.

Note: Response options for each item: (a) strongly agree, (b) agree, (c) undecided, (d) disagree and (e) strongly disagree.

Survey item

Agree (a) or (b) Undecided (c) Disagree (d) or (e)

n % n % n %
I understand how the dual-option grading 

scheme works
25 100 0 0 0 0

I like the grading scheme 22 88.0 2 8.0 1 4.0
The dual-option grading scheme reduces my 

stress about grades in the course
22 88.0 3 12.0 0 0

The dual-option grading scheme is likely to 
improve my performance in the class

20 80.0 2 16.0 1 4.0

Figure 4. (a) Frequency distribution of assessment score differences for students enrolled in all offerings of the Atm Sci 240 Introduction 
to Meteorology (n = 112). Black: score differences (option #2 − option #1) based on the assessment schemes described in Table 1. 
Grey: simulated score differences (option #2 − modified option #1), with the modified option #1 defined as 60% examinations, 
30% homework (including problem sets and weather map exercises), and 10% subjective component. (b) End-of-semester grade 
distributions for Atm Sci 240 Introduction to Meteorology students, with grading scheme as described in Figure 2. Distributions are 
shown for the minimum (grey) and maximum (black) of the option 2 and modified option 1 assessment scores for each student. 
Median grades were B− (minimum; grey) and B+ (maximum; black).
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Beginning in 2015, surveys were administered to students in the Atm Sci 240 Introduction to 
Meteorology course to evaluate their satisfaction with the automatic, multiple assessment option meth-
odology. The survey results (Table 2) show that all respondents (n = 25) understand the assessment 
scheme, and a strong majority (≥80%) appreciate it and feel that it reduces stress and may improve 
their academic performance.

Simulations were conducted to evaluate the impact of raising the stakes: enlarging the differences 
between assessment options. Using assessment data for the 112 students enrolled in the six offerings 
of Atm Sci 240 Introduction to Meteorology (Table 1), the option #1 (examination-heavy) scheme was 
modified from 45% examinations, 45% homework (problem sets and weather map exercises), and 10% 
subjective component to 60% examinations, 30% homework and 10% subjective component. This 
modification essentially doubles the difference between assessment options #1 and #2.

Results indicate much larger impacts to end-of-semester assessments when the modified option 
#1 is used (Figure 4(a)). Assessment score differences larger than ±1% were more frequent, occurring 
for 76.8% of students (n = 86), as compared to 50% (n = 56) for the original option #1. Occurrence rates 
for score differences larger than ±3% were more than four times greater than with the original option 
#1, 31.3% (n = 35) as compared to 7.1% (n = 8). Score differences larger than ± 6.7% occurred for 7.1% 
of students (n = 8) in the modified option #1 simulation. Such differences are large enough to increase 
a student’s end-of-semester assessment by two fractional grades, i.e. from C+ to B or from B− to B+ 
(Figure 4(b)). Score differences this large never occurred with the original (actual) assessment options. 
Raising the stakes further, an additional simulation comparing ‘homework only’ (100% homework) 
and ‘examinations only’ (100% examinations) options yielded score differences larger than ±6.7% for 
50% of students (n = 56). Instructors wishing to adopt a higher stakes version of this methodology are 
cautioned to consider whether such large grade changes are consistent with the intent of their overall 
assessment scheme.

Summary and conclusions

An automatic, multiple assessment option methodology has been employed since 2008 in selected 
meteorology classes at the University of Wisconsin–Milwaukee. The methodology includes examina-
tion-heavy and homework-heavy alternatives, differing by an adjustable 15% of the overall course grade. 
An analysis of assessment data for these courses revealed the following benefits and characteristics:

(1)    End-of-semester assessments increased by more than 1% for 48% of the students enrolled 
in the courses studied. Such increases can improve a student’s assessment by a fractional 
grade, i.e. from B+ to A−. The automatic multiple assessment scheme is a no-risk practice for 
instructors, in that students’ grades change minimally – one fractional grade at most, always 
for the better – without compromising the integrity or intent of the overall grading scheme.

(2)    Score differences tend to be smaller for higher achieving students, and larger for the middle- 
and lower achieving students.

(3)    It was unusual for students enrolled in multiple courses to benefit from the examination-heavy 
assessment option in one course and the homework-heavy option in another.

(4)    Limited survey results indicate that students understand and appreciate the assessment 
scheme, and feel that it reduces stress and may improve their academic performance.

(5)    A simulation which doubled the difference between automatic assessment options resulted 
in much larger impacts to end-of-semester grades.

Multiple assessment options accommodate differences in students’ learning styles, enhance their 
expectation of success, reduce stress, create a more supportive classroom environment and generate 
higher levels of interest in the course material (Hansen 1992; Fowell, Southgate, and Bligh 1999; Kell and 
van Deursen 2002; Taras 2002; Craddock and Mathias 2009; Ambrose et al. 2010; Dobrow, Smith, and 
Posner 2011). The methodology described here provides a convenient opportunity to apply research 
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findings concerning the benefits of multiple assessment alternatives to actual classroom practice. 
Automatic, multiple assessment options present no risk to either student or instructor, as students 
can only benefit and virtually no effort is required of the instructor.
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