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Writing Plan Narrative (Executive Summary) - For what reason(s) did this unit (department, school, 
college) become involved in this project? What key implementation activities are proposed in this 
edition of its Writing Plan and what, briefly, is the thinking behind these proposed activities? 
 

The Department of Mathematics and Statistics has created this Writing Plan in an effort to better support 
our students' learning. Writing plays a critical role in any field. In mathematics and statistics, the role of 
writing is distinctive both in terms of the precision, clarity, and symbolic notation that is required, and 
also because of the role that writing plays in helping us to clarify our own thinking and understanding. 
By communicating these ideas more intentionally through our courses, we hope to better enable our 
students to not only be more effective communicators, but also to be more perceptive thinkers.  
 
In this writing plan we first discuss discipline specific writing characteristics, including rigor, precision, 
clarity, and conciseness, as well as the idea of writing for understanding. We also discuss discipline 
specific writing tools, including LaTeX, the use of numerical computation, and the description and 
depiction of data-based and numerical results.  
 
We then outline the ways that writing instruction is currently integrated into our undergraduate 
curriculum, discussing separately the lower division courses (MA 100-200 level) and upper division 
courses (MA 300-500 level). We also discuss the forms of assessment that are currently being used in 
our courses, particularly as they relate to student writing. Subsequently, we make recommendations for 
changes that could be incorporated into our existing coursework to better achieve the writing-related 
goals of our department. In addition, we also make some recommendations for structural changes to our 
course offerings that we feel would substantially improve our program.  
 

A summary of our key pedagogical recommendations is as follows: 
• Lower division courses: intentionally frame mathematics/statistics writing (including 

both pen-and-paper computations common in calculus/statistics, as well as code writing) 
as writing; discuss correct usage of common symbols (=, Þ); assign more language-
intensive problems, eg from MyLab Math, including true/false questions; emphasize 
standard phrasing for discussing and interpreting numerical and statistical techniques. 

• Upper division courses: continue to frame mathematics and statistics work as a form of 
writing, and emphasize that it serves not just as a way to communicate but also as a way 
to explore and clarify our own thinking; enlarge the discussion of common symbols to 
also include common words and phrases that appear in proof writing (e.g. there exists, for 
all, for some, assume, implies); incorporate more writing-focused assignments with 
appropriate levels of feedback; reinforce correct descriptions of numerical and statistical 
analysis, as well as ideas related to reproducible results.  

• Create shared departmental resources that will support the above recommendations, 
including examples of writing-focused syllabi, rubrics, assignments, and assessments; an 
asynchronous module for learning LaTeX; frameworks for providing feedback on student 
writing; and examples of (anonymized) student writing.   
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A summary of our key curricular recommendations is as follows: 
• The creation of a training for incoming teaching fellows that would help TFs better 

support student writing.  
• The redesign of MA 225 and MA 242 into versions "for majors" that explicitly provide 

writing instruction to help students transition to upper-division courses. 
• The development of a 400-level "Tools for Statistics" course to serve as a follow-up 

course for MA 213/214 and that would include numerous writing-focused aspects.  
 
The rationale for the first two curricular recommendations is connected with the historical context of 
how teaching in our department has changed over the last few decades. The number of BU students who 
take our courses has been increasing, which has led to an increase in our department's reliance on large 
lecture courses that involve TF support. For this reason, it is important that we include our TFs in any 
plans for modifications to the feedback that we provide to our students. Moreover, to accommodate the 
increased enrollments in MA 242 (Linear Algebra), our department moved from small, 25-student 
sections, to large, 100+ student sections around AY 19-20 (see the spreadsheet entitled "Historical 
Enrollments in Selected Undergraduate Math&Stat Courses" in Appendix A). Although this felt 
necessary, given the departmental resources we had at the time, this was not in the best interests of our 
students. This course, along with MA 225, are key courses in our curriculum, and the second suggestion 
above is intended to reflect that, and to allow for corresponding levels of attention and support to 
students in these courses. The rationale for the third curricular recommendation stems from the 
increasing importance of computational skills such as fundamental programming skills (object-oriented 
programming, reproducibility, data visualization) and to properly prepare students for writing in upper-
level course, including using LaTeX.  
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Section #1: Discipline Specific Writing Characteristics (what characterizes academic and professional 
communication in this discipline?) 
 
Professional and academic mathematical and statistical writing is characterized by rigor, precision, 
clarity, and conciseness. Rigor means that arguments are completely supported by logical arguments, 
where at each stage logical steps/implications are clear (what this means will depend on the 
sophistication of the audience at which the writing/communication is aimed). Precision means that 
language is used precisely and consistently, that statements are unambiguous, that terms are properly 
defined, and that little or nothing is left “up to interpretation”. Clarity means that the problems and 
objectives are precisely defined, and that an effort is made to structure arguments and statements in such 
a way as to make them as easy to understand (i.e., psychologically accessible) as possible. Furthermore, 
motivation, examples, counterexamples, diagrams, visualizations, and at times intuition is supplied 
where appropriate. Finally, conciseness means that only ideas serving to further the previous three 
aspects are presented, while unnecessary tangents, details, or prose should be avoided.  
 
Writing in our disciplines should also be grammatically correct, at least to the extent that there is no 
ambiguity in the intended meaning. Here, grammar is understood in both the ordinary sense (i.e., 
Standard Academic English), as well as the mathematical sense, where in particular, this means that 
symbols and notation are used correctly. Furthermore, mathematical notation and symbols need to be 
correctly integrated within sentences/prose.  
 
Another aspect is expository writing for a broader (sometimes non-technical) audience. Such writing 
requires translating technical terminology and ideas into accessible descriptions, and the skillful use of 
naive analogies to help convey the essence of these.  
 
Additionally, math and statistics writing is often used to help clarify and synthesize one's own thinking. 
For example, writing about one's own ideas often helps to identify gaps or holes in the logic, and the act 
of summarizing and paraphrasing the ideas of others can help to solidify one's own understanding. 
Moreover, writing about topics that are only partially understood, or problems that are not yet solved, 
can help spark creativity and the formation of new ideas.  
 
Statistical writing includes all the characteristics of mathematical writing, although at the undergraduate 
level there is less emphasis on proof writing. Good statistical writing also requires careful, precise 
interpretation of statistical analyses that is justified by the data and the particular methods used, 
including clear statements of any assumptions required and the checking of those assumptions when 
feasible.  
 
Visualization of data and the results of analyses is also central to statistical writing. Visualization must 
provide easy-to-understand graphical summaries that communicate what is essential to answer the 
question or questions of interest to the relevant audiences and/or stakeholders. Good visualization must 
be paired with appropriate explanation and synthesis of what is being depicted.  
 
Finally, mathematical and statistical writing also often includes numerical calculations and computer 
programming. For example, one must be able to implement statistical algorithms and perform statistical 
analyses, including data pre-processing and visualization. Also, any outputs of numerical simulations 
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should be clearly described, explained, and interpreted. All code should be well documented, easy to 
follow, and reproducible. 
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Section #2: Desired Writing Abilities (With which writing abilities should students in this unit’s majors 
graduate?) – Longitudinal approach to writing 
 
Undergraduates in mathematics and statistics should develop strong problem solving skills and 
discipline-specific writing abilities throughout the course of the major. We divide these skills into four 
categories: Precision and Rigor; Exposition, Explanation, and Argumentation; Audience and Context; 
and Writing Tools. While most of the writing skills apply to all mathematics and statistics majors, 
several skills may only be encountered in specific tracks such as statistics or applied math.  
 
Precision and Rigor 

• Solve complex problems: Students should be able to make sense of a problem and determine the 
tools and techniques necessary to solve it. They should then be able to efficiently and accurately 
carry out the computations, follow the algorithms, or apply the proof techniques that are relevant. 

• Use definitions and mathematical terminology correctly and precisely: Students should be able 
to use discipline-specific vocabulary and symbolic notation correctly, including mathematical 
definitions (e.g., “confidence interval” or “linearly independent”) as well as mathematical 
quantifiers (e.g., “for all” or “there exists”).  

• Follow discipline-specific conventions for exposition: Students should use standard academic 
English grammar sufficiently well that there is no ambiguity in meaning, integrate mathematical 
expressions and equations into sentences, and follow standard proof-writing patterns. 

• Support claims with valid statistical, numerical, and/or experimental evidence: Students should 
be able to rigorously formulate claims and support them by gathering or using data and analyzing 
that data using valid statistical methods.  

 
Exposition, Explanation, and Argumentation 

• Interpret computational results: Students should be able to interpret the meaning of a 
computation. For example, they should be able to state the significance of the confidence interval 
being a particular interval or the derivative having a particular value. 

• Rigorously justify steps in a mathematical argument: Students should be able to write proofs 
that are clear and rigorous using a variety of proof techniques. 

• Write for understanding: Students should be able to deepen and synthesize their own thinking 
and understanding by writing, including identifying gaps or holes in their logic. Students should 
appreciate writing as part of their mathematical process. 

• Summarize and communicate computational results and statistical inferences: Students should 
be able to write reports that explain the full pipeline of data analysis, from data 
collection/sourcing through visualizations and recommendations for next steps, as well as the 
process through which any numerical results are produced and how they inform and supplement 
any theoretical results. They should be able to correctly interpret and explain statistical results, 
including limitations.  

 
Audience and Context 

• Provide audience and context specific background: Students should be able to adapt their 
communication style to their audience. They should give background information as appropriate, 
and adjust the level of technicality based on their audience’s expertise.  
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• Explain technical subject matter to a general audience: Students should be able to 
communicate mathematical and statistical ideas to a broad audience, helping people to 
understand the significance and key points. 

 
Writing Tools 

• Typeset in LaTeX: Students should be able to typeset technical documents in LaTeX with 
formulas, mathematical symbols, and figures. 

• Use relevant programming languages and mathematical software: Students should be able to 
use software and programming as appropriate to their specific needs for computational purposes. 
Students should be able to implement numerical methods, conduct statistical/numerical analyses, 
and visualize data & results in a reproducible way. 

 
  



 10 

Section #3: Integration of Writing into Unit’s Undergraduate Curriculum: (How is writing instruction 
and support currently positioned in this unit’s undergraduate curriculum (or curricula)? What, if any, 
structural plans does this unit have for changing the way that writing and writing instruction are 
sequenced across its course offerings? With what rationale are changes proposed and what indicators 
will signify their impact?) 
 

Current instruction and support of writing in our department  
 
Current instruction and support of writing varies widely across courses and instructors. Many courses 
rarely mention “writing” and all but a few courses provide very little explicit instruction or feedback on 
writing. Several faculty have begun to provide more explicit writing instruction, such as providing 
rubrics, allowing for revisions, and providing feedback on ways to improve writing (e.g., in some 
sections of MA 111, 214, 293, 301, 341, 415, 511, 512, 586). 
 
Our department's undergraduate curriculum is divided into two parts: lower division (100 & 200 level) 
and upper division (300+ level) courses. In the lower division courses, the writing typically consists of 
writing solutions to problems that are largely computational (in a pen-and-paper sense), in contexts such 
as weekly homework assignments, weekly in-class quizzes, and in-class exams. Additional examples of 
writing activities include online homework assignments that incorporate writing-focused questions (e.g., 
in MA 242), coding (e.g., in MA 213 & 214), lab reports (e.g., in MA 213 & 214), and projects (e.g., in 
MA 226). It is worth noting that there are a small number of faculty who teach lower-division courses in 
a way that addresses writing. 
 
The upper-division courses exhibit much more variation in the types of writing instruction and 
assignments they contain. For example, many 500+ level math courses involve extensive amounts of 
proof-writing (e.g., MA 511, 512, 541, 542, 563, 564), while others continue to remain focused 
primarily on pen-and-paper computations (e.g., MA 561, 562, 573). In addition, there are courses that 
focus on numerical computation and analysis, and hence require extensive code writing (e.g., MA 539 
and 565). Statistics courses contain a similar mix, as well as writing to convey the assumptions and 
interpretations of statistical analysis. 
 
Beyond the support students receive during in-class time and from their instructors and TFs during 
office hours, students can also visit the Tutoring Room, a drop-in help center organized by our 
department and staffed with graduate student TFs. We note, however, that the Tutoring Room is not 
focused specifically on writing, and it is likely that the more writing-related aspects of student work are 
not emphasized in this setting. 
 
One of the main aspects of our curriculum that should be noted within the context of writing is that the 
word "writing" is not often used when talking with students (except possibly when referring to writing 
proofs or writing code). We often do not refer to the pen-and-paper computations that students regularly 
do, for example, in calculus, as "writing". This is significant in that it makes students less likely to take 
writing-related skills they have developed in other contexts and transfer them to the context of their 
mathematics and statistics courses.  
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Recommendations for changes and supporting rationale 
 
As a result of what is described above, a primary recommendation of the Writing Plan is to explicitly 
and intentionally discuss the work that students do in our courses as writing. This will come about 
through individual faculty interactions as they teach their courses, but also through messaging on our 
departmental website. A list of more specific recommendations follow.  
 
Recommendations for 100-level courses: 

1. Frame written work as a form of writing, specifically as very precise writing. 
2. Correct usage of the equals (=) sign: discuss correct and incorrect usage in class; provide 

examples of correct and incorrect usage, ideally from past student work (appropriately 
anonymized; see Appendix B of this Writing Plan for examples); and allocate points on each 
exam for correct equals sign usage.   

3. Choose problems for the online homework (e.g., in MyLab Math) that involve language (see 
Appendix E of this Writing Plan for examples). 

4. Assess understanding through True/False questions that emphasize precision in writing. 
 
Recommendations for 200-level courses: 

1. Continue to frame written work as forms of writing, specifically as very precise writing. In 
addition, discuss the idea of using writing not just to communicate your ideas but as a way to 
understand and explore ideas, as well.  

2. Correct usage of implication/assertion: discuss correct and incorrect usage of the arrow (Þ) 
symbol;  provide examples of correct and incorrect usage, ideally from past student work 
(appropriately anonymized; see Appendix B of this Writing Plan for examples); and allocate 
points on each exam for correct arrow symbol usage.   

3. Reinforce correct usage of the equals sign: this will be review for students who took 100-level 
MA courses at BU but could be new for incoming students who go straight to 200-level MA 
courses; continue to allocate points on each exam for correct equals sign usage.  

4. Continue to choose problems for the online homework (e.g., in MathLab) that involve language, 
particularly true/false questions  (see Appendix E of this Writing Plan for examples). 

5. In MA 213 & 214, frame coding as writing and use coding to understand and explore ideas. 
Emphasize standard phrasing for discussing and interpreting statistical techniques such as 
confidence intervals and hypothesis tests. 

 
Recommendations for upper-division courses: 

1. Continue to frame assignments as forms of precise writing and continue to emphasize that 
mathematical and statistical writing serves not just as a way to communicate our ideas but also as 
a way to explore and clarify our own thinking.  

2. Reinforce correct usage of the equals sign and arrow symbol, and discuss the ideas of equality, 
implication, and assertion more generally. Discuss the usage of words like assume, implies, 
therefore, there exists, for all, etc.  

3. Include more intentional writing-focused activities and assignments, with details dependent on 
the course. For examples, see Appendix E of this Writing Plan.  

4. Reinforce correct descriptions of statistical analyses such as point estimation, confidence 
intervals, and hypothesis tests and train students in how to write about more complex and 
sophisticated statistical techniques. 
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5. Provide instruction and assessments on tools for reproducible research and analysis such as 
RMarkdown, Quarto, and Jupyter notebooks. 

 
Recommendations for departmental resources: 

1. Asynchronous, flipped module that students can use to learn LaTeX; require students to 
complete this module independently before their first upper-division course.  

2. Examples of good, and not so good, writing from students in our courses at various levels 
(appropriately anonymized). 

3. Templates for including more writing into our courses; Examples that can be found in the 
Appendix E of this Writing Plan include 

• Example syllabi (MA 512). 
• Example rubrics for writing assignments (rubric for written proofs used in MA 511 and 

MA 512). 
• Example activity used to teach MA 512 students LaTeX. 

4. Trainings for PhD student Teaching Fellows regarding all of the above, so that during discussion 
sections, office hours, and when working in the tutoring room, they can better support the 
writing-focused aspects of our students' learning.  

 
Another recommendation that was discussed was to create versions of MA 225 and MA 242 for majors 
that provide writing instruction to explicitly help students transition to upper-division courses. It is not 
clear what the best title or label for these courses should be, so for now, please consider the term “for 
majors” to be temporary and only for the purposes of this document. This way of structuring the 
undergraduate curriculum is used at many other universities, such as Boston College, Carnegie Mellon, 
Cornell, UPenn, UC Irvine. Such courses would be required for our majors, with appropriate exceptions 
given to students who join the major late but may be open to non-majors as well. They could be more 
rigorous, more language-intensive, and intentionally introduce students to the concepts of proof and 
proof-writing. 
 
A final, longer-term recommendation discussed was to create a new 400-level “Tools for Statistics” 
course that would be required for all statistics majors. This course would cover numerous aspects of 
writing, including programming, advanced visualization, and LaTeX.  
 
 
Assessment of impact 
 
In Section 5, we ask for support for faculty course releases and stipends to carry out the 
recommendations in this plan. Faculty who receive such support would be expected to conduct surveys 
of department faculty after their work is completed to determine the extent to which the 
recommendations are being implemented and the impacts faculty feel they are having in student 
learning. For example, the surveys could include questions regarding the extent to which shared 
resources are being utilized, the extent to which faculty teaching lower division courses are 
implementing the corresponding recommendations, and the extent to which faculty teaching upper 
division courses feel the students are prepared for those courses. 
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Section #4: Assessment of Student Writing (How does this unit currently communicate writing 
expectations – see sections #1/#2 – to undergraduate students? What do these expectations look like 
when they are translated into ratable criteria? How satisfied is the unit faculty that students are 
adequately familiar with these expectations? How satisfied is the unit faculty that student writers 
successfully meet identified expectations by the time they graduate? Why? If less than satisfied, what 
plans does the unit propose for closing the gap?) 
 
Currently, individual faculty communicate the writing expectations for their courses to students with no 
department-wide coordination. Most math classes assess students based on (bi)weekly problem sets and 
several exams, and “writing” is not typically emphasized. These assignments can be graded by 
undergraduate graders, graduate student TFs, and faculty. Giving meaningful feedback is a challenge 
because of the lack of person-power (and undergraduate graders and even some graduate TFs lack of 
expertise). In addition, even if feedback is given, faculty have the sense that because most classes don’t 
have a revision process, feedback is not internalized. Notably many upper-level statistics courses include 
a final project, but these tend not to include formal opportunities for feedback and revision.  
 
We propose several strategies to address these challenges, mostly around shared department resources: 

• Adopt a statement on writing for the department that lays out our goals and expectations of 
students in all levels of classes, from 100 to 500 level, including a policy on the use of AI. 

• Create a shared class in Gradescope with sample rubrics for grading large lower-level classes. 
• Create model rubrics for writing assignments in upper-level classes at various levels of 

specificity. 
• Train Teaching Fellows on assessing mathematical writing and providing feedback on 

assignments. 
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Section #5: SUMMARY of IMPLEMENTATION PLANS and Requested Support: (Based on above 
discussions, what does the unit plan to implement during the period covered by this plan? What forms of 
instructional support does the unit request to help implement proposed changes? What are the expected 
outcomes of named support? What kinds of assessment support does this unit request to help assess the 
efficacy of this Writing Plan? What are the expected outcomes of this support? 
 
To effectively teach mathematical writing, the department must make pedagogical and curricular 
changes that allow for more individual attention and feedback for our students. This section outlines the 
staffing and compensation support necessary to put the committee’s recommendations into effect. We 
are unable to provide a timeline for these changes because they are not possible until we receive the 
requested support. 
 
The rationale for the below recommendations is in part based on the extent to which our department has 
increased our reliance on large lecture courses in recent years, and the extent to which we are often 
understaffed in terms of having regular faculty who are available to teach these courses.  
 
For example, in AY19/20, in order to accommodate increased enrollment in MA 242 (Linear Algebra), 
our department moved from small, 25-student sections, to large, 100+ student sections (see the 
spreadsheet "Historical Enrollments in Selected Undergraduate Math & Statistics Courses" in Appendix 
A). Although this change was necessary given the departmental resources we had at the time, it was not 
in the best interests of our students.  
 
For these reasons, in order to carry out the recommendations from the preceding pages, we request 
support to help enable faculty to create shared departmental resources, to develop TF training materials 
so that our TFs can better support faculty in achieving writing-related goals in their courses, and to carry 
out course redesigns and development of a new course that collectively will substantially improve the 
teaching of mathematical and statistical writing skills. 
 
Creation of shared departmental resources 
 
The recommendations for the creation of shared resources are intended as an efficient way to positively 
affect many students' experiences while minimizing the increased workloads on individual faculty who 
teach large lecture courses, and while being accessible to anyone who teaches courses in our department, 
even if they are not regular faculty.  
 
The shared resources that were mentioned on the previous pages of this Writing Plan include the 
following: 
 

• Statement on Writing: This would be a public statement that would be posted on our 
departmental web page which (i) defines what "writing" means in our department; (ii) lists 
associated learning goals and expectations that we have for our undergraduate students at 
different stages of our majors; and (iii) lists resources for students to help support them in 
achieving these goals.   

• Genre models: A list of examples of writing from a variety of genres that undergraduates might 
encounter during their time at BU. Examples include 
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o Written solutions to problems from lower division courses (calculus, statistics, 
differential equations, linear algebra) 

o Written lab reports from statistics courses  
o Written projects from differential equations courses 
o Written projects from upper and lower-level statistics courses 
o Examples of numerical code from upper-level applied mathematics courses 
o Examples of proof writing from courses such as analysis and algebra 
o Examples of senior theses 

• LaTeX Learning Module: Asynchronous, flipped module that students can use to learn LaTeX; 
require students to complete this module independently before their first upper-division course.  

• Model rubrics: A collection of rubrics from a variety of courses and at varying levels of 
specificity. 

• Shared Gradescope rubrics through a Gradescope class that all instructors can join. These 
rubrics could be copied and modified for specific courses. 

• Example Syllabi: from courses that explicitly incorporate writing-focused assignments and 
activities. 

• Frameworks for Providing Feedback on Writing: Suggestions for division of labor between 
grader/TF/instructor when providing feedback on writing assignments. 

• Activities and assignments that explicitly involve writing:  
o Discussions of essays like “Good Mathematical Writing” by Francis Su. 
o Opportunities for revision of written work, including frameworks for providing 

associated feedback. 
o Activities where students must spot the error in a proof, or more generally assess the 

quality of a proof.  
• Policy on AI:  Incoming first-year students are being told that each department has its own policy 

on the use of AI in student work. Our department should create such a policy; for example, we 
could choose to adopt or modify the Generative AI Assistance Policy (GAIA) that was created 
by CDS.  

 
Support requested: In order to enable faculty members to develop these shared resources, we request 
one course release for each of two faculty members, one who will focus on resources related to statistics 
courses and one who will focus on resources related to mathematics courses.  
 
Creation and implementation of TF trainings 
 
The majority of undergraduates who take courses in our department do so in large, introductory courses 
where the faculty instructors are supported by graduate student teaching fellows. Therefore, any plans to 
incorporate more writing-related support in such courses must also include associated training for the 
TFs. Such training could be focused on how TFs use time in discussion sections, on how TFs provide 
feedback on written student work, and on how TFs assist instructors with grading and assessment. This 
could impact not just TF-lead discussion sections and grading, but also the departmental tutoring room, 
which is staffed by TFs.  
 
The creation of such training materials is, in and of itself, a large undertaking. In addition, it must be 
accompanied by time to deliver and discuss such training with new TFs. For example, we imagine 
offering a TF training once per academic year during the fall semester. It could be more of a short 
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course, consisting of several days of full-day workshops at the beginning of the semester, or it could be a 
2-credit course that runs regularly throughout the duration of the fall semester. Such details would be 
determined by the faculty member who develops the training.   
 
Support requested: In order to enable a faculty member to develop these training materials, we request 
one course release for one faculty member. In addition, we anticipate that ongoing resources would be 
needed to support the faculty member who runs the training each semester, for example a stipend or the 
incorporation of such a training into their teaching obligations.  
 
Redesign of MA225 and MA242 into versions “for majors” 
 
MA 242, along with MA 225, are key courses in our curriculum, and the course redesign we propose is 
intended to reflect that, and to allow for corresponding levels of attention and support to students in 
these courses.  
 
Through talking with colleagues who teach upper-division courses, particularly those that involve 
extensive writing (including, but not limited to proof writing), we have heard that many students enter 
these courses underprepared. Our impression is that one major factor that contributes to this is that there 
is a significant gap in the writing-related expectations placed on students in lower division courses 
compared to those placed on them in upper division courses.  
 
To address these challenges, we suggest redesigning two key 200-level courses: multivariable calculus 
(MA225) and linear algebra (MA242). These courses are often the lower division courses that students 
take just before moving to upper division courses. Moreover, they could be redesigned in a way that 
would help bridge the significant gap in writing-related training and expectations in our current 
curriculum.  
 
The redesign of multivariable calculus and linear algebra into versions for majors would be an extensive 
undertaking. The rationale for doing so was discussed in Section 3 of this Writing Plan, and through this 
redesign students in the for majors sections would receive much more writing-focused instruction and 
feedback to prepare them for upper-level mathematics. We also note here again that it is not clear what 
the best title or label for these courses should be, so for now consider the term "for majors" to be 
provisional and for the purposes of this document only. Furthermore, this label is not meant to imply 
that these courses would only be open to majors. Rather, majors would be required to take these versions 
of the courses (with exceptions granted as needed, for example, if a student joins the major after taking 
another version of the course, or is a transfer student). Other students would be allowed to take them, 
with the understanding that these courses would include more writing-focused instruction, in addition to 
the usual content-based instruction.  
 
The exact details of how such a redesign would take place should be the subject and work of a future 
committee that is focused specifically on this task. We include here some aspects of such a redesign that 
have been discussed among members of the Writing Plan committee and that members of any future 
redesign committee may wish to consider. 
 
The committee might wish to do one course at a time – for example first focus on MA 242 and then, if 
things go well, subsequently redesign MA 225 – or do both at once, which could allow for the 
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possibility of combining MA 225 and MA 242 into a two-course sequence that would be taken together 
and taught in a coordinated way. A combined sequence could be based on one of the many existing 
books that combine multivariable calculus and linear algebra in this way (see, for example, "Vector 
Calculus, Linear Algebra and Differential Forms: A Unified Approach," by Hubbard and Hubbard).  
 
The versions of these courses for majors need not replace the current honors versions of courses, but we 
encourage future decisions regarding this to take into account equity issues regarding the amount of 
resources that are allocated to individual students. For example, under the current system, our honors 
courses tend to be quite small (e.g., MA 230 and MA 442 tend to have enrollments of 5-15 students), 
whereas the non-honors versions tend to be quite large (e.g., MA 225 and MA 242 tend to have 
enrollments of 125 students per section). This effectively means that the students who need the least 
support to achieve a reasonable level of understanding are given the most support in doing so. If 
versions of MA 225 and MA 242 for majors are created in the future, they could be small sections (e.g., 
25 students each) and a concurrent mechanism could be developed for encouraging certain students to 
enroll in the honors section, so all of our majors receive more equitable levels of support in their 
learning processes.  
 
Support Requested: We request one course release for each of 4 faculty members who will comprise the 
committee that will focus on redesigning these courses. We also request that three new teaching 
postdoctoral positions be created in our department. We envision these postdocs will teach two courses 
per semester and also contribute to departmental shared teaching resources.  
 
The rationale for requesting three such postdoctoral positions is (i) so there is a critical mass of teaching 
postdocs to enable a sense of community and also to allow for collaboration and the sharing of ideas and 
resources; (ii) to support the additional course load due to increased  enrollment numbers in MA 225 and 
MA 242 (see the spreadsheet Course Enrollments by Major in Appendix A); and (iii) to make our 
teaching of these subjects to our majors more equitable. Based on the data from Fall 2023 and Spring 
2024, we expect to need places for 100 majors per semester in each of MA 225 and MA 242. In order to 
provide quality feedback to students in these courses, related to but not limited to their writing, we 
anticipate capping enrollments at 25 students per course. Therefore, we anticipate replacing one large 
section of each of MA 225 and MA 242 each semester with four 25-student sections (while keeping 
another large section as-is for non-majors). This would increase the number of associated faculty course 
assignments from 2 each semester to 8 each semester. The teaching postdocs would cover 6 of these 
assignments, whereas regular faculty would cover the other two, as well as serve as mentors for the 
teaching postdocs. (We also note this would free up two teaching fellows each semester from these large 
courses, who could then serve the needs of other courses, thus helping us address our current shortage of 
teaching fellows.) Teaching all of our majors in smaller sections will help to provide similar levels of 
support to all of our majors and hence be more equitable.  
 

Develop 400-level “Tools for Statistics” course 
 
The “Tools for Statistics” course (the name is tentative) would be modeled on MA 415 (“Data Science 
in R”). However, unlike MA 415, it would assume students have taken MA 213, MA 214, and, possibly, 
calculus and/or linear algebra. At the earliest, this new course would be developed starting in Summer 
2026, after substantial work on the overhaul of MA 213/214 is complete. The MA 213/214 overhaul is 
being done through DL&I’s Large Course Transformation program and is tentatively scheduled for 
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Summer 2024–Fall 2027. The overhauled versions of MA 213/214 will introduce students to R 
programming, so it is important to develop “Tools for Statistics” as a follow-on that appropriately 
augments what the new versions of MA 213/214 cover. While the exact topics for “Tools for Statistics” 
will be determined during the course development process, some likely topics include: 
 

• More advanced R programming skills 
• Introduction to object-oriented programming 
• Principles and tools for reproducibility 
• Advanced data visualization and data cleaning/pre-processing techniques  
• Basics of scientific programming (e.g., floating point arithmetic, random number generation, 

numerical linear algebra) 
• Communicating about statistical concepts to varying audiences 
• Introduction to LaTeX 

 
We expect this new course would have the additional benefit of alleviating over-enrollment in MA 415. 
 
Support Requested: We request one course release for each of two faculty members who will develop 
the course materials. We also request that one new teaching postdoctoral position be created in our 
department to compensate for the addition of a new course, which would need to be taught twice per 
year to ensure enrollment is manageable. We envision that this postdoc will teach two courses per 
semester and also contribute to departmental shared teaching resources.  
 
Total of all support requested 
 
Course releases: 9 total courses, for the faculty members who develop the shared resources (2), the TF 
training (1), the new versions of 225 and 242 (4), and the new Tools for Statistics course (2). 
 
Teaching postdoctoral positions (ongoing): 4 total, to staff the redesigned versions of 225 and 242 (3) 
and the new Tools for Statistics course (1). 
 
Note: We anticipate needing additional ongoing compensation for whomever runs the TF training each 
year.  
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Section #6: Process used to create this Writing Plan (How and to what degree were stakeholders in this 
unit (faculty members, instructors, affiliates, teaching assistants, undergraduate students, others) 
engaged in providing, revising, and approving the content of this Writing Plan?) 
 
The Math and Statistics Writing Plan was developed and written over the course of AY 2023/2024 
through an intensive collaboration between the Math and Statistics Department and Writing in the 
Disciplines. 
  
Math and Statistics Faculty Team: 
Glenn Stevens (Department chair) 
Margaret Beck (Math faculty) 
Jonathan Huggins (Statistics faculty) 
Li-Mei Lim (Math faculty) 
Dan Sussman (Statistics faculty) 
Matt Szczesny (Math faculty) 
  
Writing in the Disciplines Team: 
David Shawn (WID Associate Director) 
Jessica Kent (WID Consultant) 
  
These groups coordinated in numerous ways, including but not limited to the following: planning 
sessions within the WID team; planning and debriefing meetings with Math and Statistics Department 
chair Glenn Stevens, Math faculty member Margaret Beck, the WID team, and Interim Associate Dean 
of Undergraduate Academic Programs and Policies Tereasa Brainard; and regular meetings with the 
Math and Statistics faculty team and the WID consultant, Jessica Kent (see Appendix F for meeting 
dates). 
  
This group met biweekly throughout the year, for a total of thirteen meetings. Throughout the fall, the 
Math and Statistics Faculty Team, with facilitation from the WID consultant, reflected on the qualities 
of strong math and statistics writing at the professional and undergraduate levels, reviewed their current 
writing teaching and assessment practices, identified opportunities for improvement, chose action items 
to address each one, and identified the support they would need for implementation. On February 20, 
2024, the committee led a full faculty meeting to discuss their proposals and solicit feedback. The 
meeting was well attended, with about forty faculty members present, representing both math and 
statistics. In early Spring 2024, the team voted on which changes to implement and spent the remainder 
of the Spring semester drafting the Writing Plan. Each element of this Writing Plan was explored in 
depth during the various meetings, and committee members volunteered for teams responsible for 
composing each section. The group then met to revise each section draft collaboratively until they 
reached consensus. 
  
This group sought input from other stakeholders in several ways, including a survey of all Math and 
Statistics undergraduate majors, a survey of all full-time Math and Statistics faculty, and the in-person 
spring full faculty meeting. See Appendix C for the findings of the student survey, Appendix D for 
finding of the faculty survey, and Appendix G for the faculty meeting slides. The students primarily 
provided insight into their needs and experiences, while faculty provided feedback on current writing 
instruction and intermediate drafts of the plan. Special thanks to Jennifer Balakrishnan, Luis Carvalho, 
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Uri Eden, Sam Isaacson, Ranjan Panth, David Rohrlich, and Konstantinos Spiliopoulos for their 
feedback on drafts. 
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Section #7: Briefly describe the ways that the ideas contained in this Undergraduate Writing Plan 
address the University’s Writing Intensive Learning Outcomes? 
 
Our goal is to provide our students with the tools to effectively communicate mathematical ideas and 
arguments to both expert and non-technical audiences. 
 
Currently, MA 586 Stochastic Methods for Algorithms and MA 301 Writing in Mathematics are both 
designated as fulfilling a Writing Intensive Course HUB unit. Our current plan does not explicitly 
suggest adding the Writing Intensive Course HUB unit to other courses. However, this will be a strong 
consideration as we revise existing courses and develop new courses with more intensive writing 
instruction. Additionally, regardless of HUB status, this plan addresses all three writing-intensive 
learning outcomes, as outlined below. 
 
Students will be able to craft responsible, considered, and well-structured written arguments, using 
media and modes of expression appropriate to the situation. 
 
The concepts of precision and rigor in mathematical writing echo the idea of “responsible, considered, 
and well-structured written arguments”. Using correct notation, terminology, and conventions ensures 
that the broad community of practitioners of various quantitative disciplines will understand a student’s 
writing. By embracing document creation such as LaTeX, RMarkdown, and Jupyter notebooks, students 
can disseminate their writing in a large set of clear, reproducible formats used throughout various 
disciplines. 
 
Students will be able to read with understanding, engagement, appreciation, and critical judgment. 
 
Reading is a key component of all of our courses. To begin, assigned readings specifically about writing, 
such as “Some Guidelines for Good Mathematical Writing” by Francis Edward Su, will help the 
students understand what to look for when assessing and appreciating writing in the discipline. 
 
In many courses, students will read mathematical proofs and, in class, discuss the formal and structural 
elements of the proofs, as well as the strengths and weaknesses of the proofs. Courses following our 
plan will incorporate the comparison of proofs from different students and sources to better understand 
how to incorporate concision and clarity into their own writing. The plan also recommends critical 
evaluations of peer work, including proofs, statistical analyses, and expository writings. Advanced 
courses also ask students to read academic literature. Many courses, especially statistics courses, ask 
students to evaluate statistical arguments or expository writing about mathematics in news articles and 
scientific reports. 
 
Students will be able to write clearly and coherently in a range of genres and styles, integrating graphic 
and multimedia elements as appropriate. 
 
The genres of writing in mathematics and statistics range from problem-set solutions to full academic 
articles to expository writings aimed at more general audiences. Most student's first exposure to writing 
in the discipline will be in writing solutions to problems where our plan emphasizes the use of correct 
notation, grammar, and terminology. Later, many students will work on writing shorter proofs of various 
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results in courses such as analysis and algebra. Our plan also incorporates reflective writing to explain 
one’s thought process and difficulties encountered in understanding new concepts and solving problems. 
 
In many courses, students are asked to write reports that detail the data, methods, results, and 
conclusions of computational experiments and statistical analyses. This writing will often include either 
within the document or, as a supplemental, the code used to generate the result. Additionally, most of 
such writing will include visualizations that provide insight into methodology and concepts, and the 
results of the computations. Finally, these writing assignments and other expository writing assignments 
will train students to explain the roles of mathematics and statistics in real-world situations and other 
disciplines. 
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Appendix A: Mathematics and Statistics Departmental Data 
 
Contents: 
 
Historical Course Enrollment Numbers       24 
Course Enrollment by Major         25 
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Historical Course Enrollment Numbers 
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Course Enrollments by Major 

 
 
 
 
 
 
 
 
 
 
 
  
  

Fall '23 MA225 Sprg '24 MA225 Fall '23 MA226 Sprg '24 MA226 Fall '23 MA242 Sprg '24 MA242
1) math/stats major (pure math, applied math, or stats) 25 31 14 37 23 32
2) joint major math + CS 23 18 1 4 16 16
3) joint major math + philosophy 1 1 0 0 1 1
4) joint major math + econ 39 21 15 24 27 37
5) joint major stats + CS 10 4 1 1 6 3
6) joint major math + math ed 0 1 1 0 0 0
7) joint major math + physics 2 2 3 2 0 0
Total Enrollment - MA Majors 100 78 35 68 73 89
Total Enrollment - Overall 512 290 215 337 174 180

Other college breakdowns: 
ENG 303 109 144 226 1 3
QST 6 14 3 9 12 6
SAR 1 1 0 0 1 2
BUA 2 0 6 3 10 6
CAS - not including math majors 70 52 20 13 49 59
CDS 5 1 0 1 4 1
CFA 1 2 0 0 1 0
CGS 22 22 3 16 16 7
COM 2 4 1 0 2 2
MET 0 3 0 0 2 3
Other 0 4 3 1 1 0

2023/2024

En
ro
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en
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Course
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Appendix B: Student Writing Examples 
 
Contents:  
 
Student Writing in Calculus       27 
Midterm from MA 242       28 
Final Projects from MA 415/615       38 
Mini Project from MA 586       39 
 
  



 27 

Student Writing in Calculus 
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MA 242: Linear Algebra Midterm 
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MA 415/615 Final Project 
Directions and a rubric for the final group project (which are revised and updated each semester) 
are found at https://sussmanbu.github.io/ma4615-final-project-quarto/. 
 
Example Projects 

● https://sussmanbu.github.io/final-project-group-13/ 
● https://sussmanbu.github.io/final-project-team5/ 
● https://sussmanbu.github.io/final-project-team9/ 
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Appendix C: Student Survey Results 
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Appendix D: Faculty Survey Results 
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Appendix E: Faculty Resources 
 
Content: 
 
Readings, Activities, and Assignments 
Francis Edward Su, “Some Guidelines for Good Mathematical Writing”   97 
Philip Ording, 99 Variations on a Proof excerpt      100 
99 Variations on a Proof activity        118 
Jonathan Huggins, “Reading, Writing, and Evaluating Statistics and ML Papers”`  119 
Margaret Beck, “Working with Quantifiers”       126 
Margaret Beck, “Nested Quantifiers”        128 
Research Article Evaluation activity        130 
Introduction to Evaluating Expository Mathematical Writing activity   134 
Quantifiers in the Context of sequential convergence activity    136 
Learning Overleaf and LaTeX activity       137 
Portfolio Prompts          140 
Negations Activity          141 
Proof Peer Review Practice         142 
Assessing Proof Discussion Activity (2 examples)      146 
Proof Rubric           147 
 
Syllabi 
MA 512 Syllabus, Margaret Beck        148 
MA 586 Syllabus, Jonathan Huggins        153 
 
MathLab Questions 
Examples of Calculus Questions        170 
Examples of Linear Algebra Questions       171 
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Calculus MA 123 
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Linear Algebra MA 242 
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Appendix F: Meeting Dates 
 
 
Committee Meetings (13) 
 
WID Writing Consultant:   Jessica Kent 
 
Math and Statistics Faculty:  Glenn Stevens 
  Margaret Beck 
  Jonathan Huggins 
  Li-Mei Lim 
  Dan Sussman 
  Matt Szczesny 
 
Friday, September 22, 2023 
Friday, October 6, 2023 
Friday, October 27, 2023 
Friday, November 17, 2023 
Friday, December 8, 2023 
Friday, December 15, 2023 
Wednesday, January 24, 2024 
Wednesday, February 7, 2024 
Wednesday, February 21, 2024 
Wednesday, March 6, 2024 
Wednesday, April 3, 2024 
Wednesday, April 24, 2024 
Tuesday, May 14, 2024 
 
 
Statistics-focused Meeting (1) 
 
Attendees: Kent, Beck, Huggins, Lim, Sussman 
 
Friday, December 15, 2023 after the full committee meeting 
 
 
All-faculty Meeting (1) 
 
Presenters: Kent, Beck, Huggins, Lim, Sussman, Szczesny 
 
Tuesday February 20, 2024  
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Appendix G: Slides from February 20, 2024 Math/Statistics Faculty Meeting 
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