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Abstract  
Despite shifts in our view of literacy that now makes much greater room for visual and other forms of 
transmission, written communication continues to be a skill critical to student post-secondary success. 
Writing is a powerful device for thinking, is a skill that crosses all disciplines, and is instrumental for 
career aspirations, regardless of degree program and vocation. However, in statistics and other 
numbers-driven courses it's a skill that is often under-emphasized. Students become adept at 
formulae and calculations but not always with the writing skills necessary to interpret and convey their 
underlying meaning. This paper describes a simple methodology to employ in statistics or other 
quantitative courses that supports the development of disciplinary-specific writing skills in students. 

It is clear from a body of genre theory research that these critical writing skills are best taught explicitly 
within the relevant discipline where norms of practice are distinct and well established. And, it is 
important that we convey to students in statistics courses that data alone does not tell a story, that we 
need effective communication to decode the meaning in those data. For these reasons, it is incumbent 
upon us to find ways to address the challenges of a writing-across-the-curriculum approach and offer 
students situated, discipline-specific writing instruction. 

Our simple methodology towards this goal applied in a quantitative statistics class involves three 
elements: 

• the provision of in-class writing instruction that engages students with the importance of writing 
and genre 

• the development of an assignment-specific writing rubric to acquaint students with what we 
mean by excellence in writing 

• the provision of ongoing feedback on student writing delivered by Teaching Assistants (TAs) 
trained in writing pedagogy. 

The course included three projects worth 5% of the final grade, each one having two components, a 
computational, and a written. Two TAs were hired, each one assigned to marking one of the 
components. The writing-skills TA had a background in statistics and was also trained in writing 
pedagogy. He was introduced to the class as part of the agenda to amplify to students the message 
that disciplinary writing skills are important, to provide them with basic instructions on the writing 
conventions relevant to statistics, give them opportunities to practice these skills in the course 
projects, and to provide them with feedback. The writing-skills TA worked with the professor to 
develop a simple evaluation rubric to assess students’ writing skills. Thoughtful use of rubrics in this 
way is an effective, efficient approach to provide the meaningful feedback so essential to student skill 
development. 

From the class total of 104, only 42 students completed all three projects. Both grammar and clarity 
improved among those 42 students with each project. We see that the average final grade of the 42 
students was significantly higher than the average final grade of the 62 students who did not complete 
all three projects. This observation reinforces the trend of greater student performance with the 
program. 

The implementation of this pilot program whose purpose was to improve the written communication 
skills of students in Business Statistics shows promise. Students that have gone on to take Business 
Statistics II will be monitored in an on-going initiative to establish this program and improve their 
written communication skills. 
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1 INTRODUCTION  
In recent years, the hegemony of the written word as our central currency of communication in the 
academy and in the workplace has rightfully weakened [12].  The continued importance of writing 
proficiency is now better situated in a broadened conception of literacy that allows us to take a more 
nuanced approach to the cultivation of disciplinary-specific writing skills in students. Contemporary 
approaches to writing instruction in post-secondary education have been influenced by the so-called 
“Writing Across the Curriculum” process, an embedded model of writing instruction that emphasizes 
the writing conventions and requirements of specific disciplines [1]. In this way, the thinking goes, 
students acquire writing skills that are more relevant to their area of academic study and their future 
career aspirations. This writing-across-the-curriculum approach views writing instruction as not just the 
responsibility of literature or composition studies, but the shared responsibility of all faculties and 
disciplines. It's an approach grounded more generally in genre theory, emphasizing the idea that our 
conventions of communication arise, not arbitrarily, but in response to specific technical and situational 
requirements. Students who find themselves inside statistics or other quantitative courses, encounter 
a set of communicative conventions that are specific to that situation and, according to the writing-
across-the-curriculum model, it is incumbent upon the instructor of that course to embed opportunities 
for students to engage with those conventions. In other words, students need to become familiar with 
the writing conventions that are present in statistics courses and in the workplaces to which those 
courses cater, they need to practice those conventions and, perhaps most importantly, to get 
meaningful feedback from instructors on their efforts.  

There are challenges with this approach. First, the connection between writing and quantitative 
statistics is not plainly obvious and there is a persistent stereotype about the mutual exclusivity of 
numeracy and literacy - students who love numbers, the story goes, have no interest in writing and 
vice versa [21]. This "forced dichotomy" between writing and numbers has been codified among STEM 
students in the myth that writing skills are less important to their career success [7] and the reality that 
the explicit teaching of communication skills is generally absent from quantitative classes [15]. 

Another typical challenge accompanying the writing-across-the-curriculum approach in quantitative 
statistics classes is the resistance from faculty members who feel unqualified to offer support to 
students in developing writing proficiency or, worse, devalue the importance of writing in their field. 
Time-strapped faculty already feeling pressure to cover the content of their curriculum feel little 
motivation to add writing instruction to their already full plate.  

Despite these persistent challenges, the importance of disciplinary-specific writing skills in quantitative 
courses is increasingly clear - to satisfy program accreditation requirements, to help prepare students 
for the workplace, and to facilitate effective student learning processes. Further, as mentioned above, 
it is also clear that these are skills best taught, not in general composition courses, but explicitly within 
the relevant discipline where norms of practice are distinct and well established [6], [22]. And, finally, it 
is important that we convey specifically to students in quantitative statistics courses that data alone 
does not tell a story, that we need effective communication to decode the meaning in those data [3]. 
For these reasons, it is incumbent upon us to find ways to address the various challenges of a writing-
across-the-curriculum approach and offer students meaningful, situated, discipline-specific writing 
instruction. Following is a simple methodology towards this goal applied in a quantitative statistics 
class. It involves three elements:  

1 the provision of simple in-class writing instruction that engages students with the importance of 
writing and genre;  

2 the inclusion of progressively demanding writing components on computational assignments 
and the development of an assignment-specific assessment rubric  

3 the provision of on-going feedback on student writing delivered by Teaching Assistants trained 
in writing pedagogy. 

2 METHODOLOGY 
Our context here is an undergraduate business statistics class that meets once a week over the 
course of a 12-week semester. Needless to say, the curricular demands there allow little room for any 
intensive approach to in-class writing instruction. Our goals, therefore, were appropriately modest:  

a) to amplify to students the message that disciplinary writing skills are important;  
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b) to provide them with basic, explicit instruction on the writing conventions relevant to quantitative 
statistics;  

c) give them opportunities to practice these skills;  

d) provide meaningful feedback to them on their efforts.  

The first step towards these goals was to forge a partnership with our campus Writing Centre through 
which we could deploy a writing-tutor with a background in quantitative statistics and also trained in 
writing pedagogy. This Teaching Assistant was introduced to the class as part of the agenda to 
emphasize to students that writing-skill development would be an integral part of the course. Student 
perception about the importance of disciplinary-specific writing skill can vary widely and be muddled 
further by inconsistent messages across their courses [7]. In statistics courses, for example, students 
are often only exposed to multiple-choice evaluations that do little to emphasize writing skills. It was 
important to create a context in class that emphasized to students the importance of both writing and 
numerical skills so that their interest in and motivation for the writing-intensive curriculum would be 
suitably aroused. During the first lecture, while reviewing the syllabus, students met the two Teaching 
Assistants assigned to the course - one responsible for the writing components and the other 
dedicated to computational components. In this way, students were amply alerted to both the 
numerical and the writing-intensive features of the course. 

There were three projects worth 5% of the final grade. Projects had two parts, a computational 
component and a written report. The students received a unique data set individually for every project. 
The computations had to be input in a template created in Google Docs and they were marked 
automatically. The written reports were submitted as PDF documents to our Learning Management 
System D2L (Desire to Learn) and they were marked manually with audio feedback using the record 
feature in Adobe Reader. Specific assignment details are given in Table 1. 

Table 1.  Projects Details 

 Project 

1 2 3 

Description 

Analyze a Steam-and-
Leaf plot 

Analyze data that 
shows details of a 

sample of 99 properties 
that have recently been 

sold by a certain real 
estate company 

Analyze normality of a 
data set and compute 
probabilities related to 

normal distribution 

Number of Questions 
4 

5 (question 4 had 3 
parts and question 5 

had 4 parts) 

3 (question 1 had 2 
parts and question 3 

had 3 parts) 

Instruction on Writing No detailed instruction 
on writing was given 

because similar 
problems were solved 

in class 

Detailed Instruction on 
writing was provided 

(e.g., suggestions about 
length, examples of 

effective summaries of 
statistical conclusions) 

Detailed Instruction on 
writing was provided 

(e.g., suggestions about 
length, examples of 

effective summaries of 
statistical conclusions) 

Computations 
Done using scientific 

calculator 

Done using SPSS and 
students were given an 
SPSS tutorial as a part 

of instruction 

Done using SPSS and 
students were given an 
SPSS tutorial as a part 

of instruction 

Amount of Writing 1-2 pages 3-4 pages including 
graphics and tables 

2-3 pages including 
graphics and tables 

Once the writing-intensive context was established, the next step was to build support for the writing 
assignments in the course and offer some direct instruction around writing conventions for quantitative 
statistics. Again, our interventions here were modest given our context, but we proceeded on the belief 
that explicit, contextualized instruction would be most effective [15], as opposed to expecting students 
to get their writing instruction elsewhere. The writing component of each assignment was explained in 
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detail and students were provided with model writing samples. Again, the goal here was not the 
provision of exhaustive writing instruction but to simply emphasize the importance of writing in the 
course and in the field of statistics generally. And the bridge between instruction and feedback was 
made via reference to the assignment rubric. 

2.1 Rubric Development  
The thoughtful development of an evaluation rubric to support our goal of writing skill development in 
students was essential. Research is clear about the critical value of feedback and good formative and 
summative assessment in the development of student writers [8], [12], [13] but it is also clear that the 
provision of that meaningful program of assessment and feedback requires time and resources not 
always in great supply. Rubrics are one tool usefully applied to this problem; they give students a 
clear, objective sense of what is expected of good writers and it can be deployed efficiently as a 
teaching tool [11]. The very simple but effective rubric developed by the Writing Centre Teaching 
Assistant is shown in Table 2. It delineates three components of composition to be evaluated for a 
specific class assignment and details a range of proficiency possible for each of those components. 
The use of this rubric as both a teaching and assessment tool allowed us to further emphasize to 
students the value of good writing skills, and satisfied the second element in our writing-skill 
development methodology - the need to reveal to students what we mean by excellence so that their 
aspirations for improvement are guided towards a well-defined destination.  

Table 2.  Written Communication Skills Marking Rubric 

 Component 

Grammar/Structure Clarity Communication 

Poor Frequent errors in grammar 
and structure. Language 

usage is inadequate 

Writing style has poor 
organization that does not 
clearly communicate an 

answer 

Numbers and equations are 
given with little or no 

explanation of their meaning 

Satisfactory 
Occasional errors in 

grammar, structure, and 
usage 

Some problems with 
organization (e.g., 
wordiness, run-on 

sentences) that negatively 
affect clarity 

Some understanding of 
statistical concepts has been 

communicated 

Excellent 
Correct grammar, structure, 

and language usage 
Clear and concise writing 

style 

Effective explanation and 
communication of statistical 
meaning (i.e., more than a 

simple statement of the 
numerical answer) 

2.2 TA Training - Principles of Effective Feedback 
The concept that assessment drives learning is well established and stresses that methods of 
assessment are central to optimal student learning and retention [2], [10], [17]. Research has shown 
that assessment practices have a significant effect on whether students adopt a “deep” or “surface” 
approach to learning [9], [18], [19]. This insight is important for instructors to understand as they 
grapple with how to best manage their assessment practices, balancing time and resources with 
student learning outcomes. Our goal as instructors, where resources are limited, is to aim for what 
Peter Elbow calls “good enough evaluation” - a pragmatic approach that acknowledges the limitations 
of evaluation while also asserting that it is worth the effort [5]. Further, in relation to the development of 
writing proficiency, we are guided by the notion that students are best served by so-called developed 
feedback - feedback that goes beyond mere correction and includes explanatory details and a 
conversational tone that promotes a more thorough and sophisticated process of revision in students. 
The Writing Centre Teaching Assistant, trained in the principles of effective feedback articulated by 
Peter Elbow, Andrea Lunsford and others applied this form of feedback to the students’ assignments - 
developed feedback delivered pragmatically.  

9698



2.3 Audio Feedback 
Our approach to feedback included the use of both written and audio feedback on student 
assignments. Studies have shown that the use of audio feedback is a promising technique in that 
students tend to view it more favorably than written feedback, and find it more personal, detailed, 
meaningful, useful, and accessible [4], [16]. Further, given the right tools and technical savvy, 
instructors have also shown a preference for the use of audio feedback, citing greater efficiency, and 
greater connectivity with the student [14]. This technique was congruent, then, with our goal of 
developed and pragmatic feedback. Still, the research into the use of audio feedback does reveal 
some mixed reviews demonstrating that, under some circumstances, written feedback is still preferred. 
Given the fact that the written assignments were not lengthy, and the fact that the Teaching Assistant 
was quite proficient with the technology required to use audio feedback, we decided to offer both 
modalities.  

Assignments were submitted as PDF files into our course management system and both audio and 
written comments were embedded into the original student assignment submission for easy retrieval. 
Our experience in previous years when assignments were submitted as hard copies only was that only 
about 5% of students claimed their marked reports. As a consequence, students did not use this as a 
learning opportunity to read the feedback and improve on writing. Re-uploading to our course 
management system with embedded written and audio comments allowed them to get easy access to 
their reports from anywhere and read and listen to the comments/feedback.  

3 RESULTS 
The statistical results in this section have been generated using SPSS and they summarize findings of 
the TRSM (Ted Rogers School of Management) writing initiative project that has been funded by the 
Dean's office, a good example of departmental acknowledgement of a writing-across-the-curriculum 
approach. The Writing part of each project was evaluated on the three components (grammar, clarity 
and communication) according to the rubric described in Table 2. 

Unfortunately, not all students completed the projects. Out of 104 students enrolled in the course, 
about 20% did not complete any of the three projects. Table 3 details the performance for all students 
who submitted at least one of the projects. From the second column we see that 82 students 
completed Project 1, 75 students completed Project 2 and 58 students completed Project 3.   

Table 3.  Descriptive Statistics of Project Performance for all Students 

 N Minimum Maximum Mean Std. Deviation Variance 

Grammar1 82 2 10 7.83 2.176 4.736 
Clarity1 82 2 10 6.98 1.918 3.678 
Communication1 82 2 10 6.96 2.359 5.567 
Grammar2 75 0 10 7.86 2.440 5.955 
Clarity2 75 0 10 6.76 2.300 5.292 
Communication2 75 0 10 5.81 2.453 6.018 
Grammar3 58 0 10 8.21 3.281 10.763 
Clarity3 58 0 10 6.98 3.285 10.789 
Communication3 58 0 10 6.67 3.808 14.503 
Valid N (list-wise) 58      

Bar Charts on Figure 1 represent the mean project grade per each of the three components; grammar, 
clarity and communication.   
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Figure 1. Mean Component Grade per Project 

On average, students did progressively better on the three projects that were part of this writing 
initiative. Grammar skills progressed with each consecutive project, while clarity and communication 
were more variable. Performance on Project 2 was consistently worse for clarity and communication. 
The reason for this may be the complexity of that particular project.   

From the class total of 104, only 42 students completed all three projects. Table 4 and Figure 2 detail 
the performance of these 42 students. Improved performance among these 42 students was much 
more evident. Both grammar and clarity improved consistently with each project. Again, 
communication improved over the term but saw a drop in performance in Project 2. The decline in 
performance in Project 2 might be attributable to more difficult questions, greater student workload at 
this point in the term, or some other unidentified factors.  

Table 4.  Descriptive Statistics of Project Performance for Students who Completed all Three Projects 

 N Minimum Maximum Mean Std. Deviation Variance 

Grammar1 42 2.0 10.0 7.905 2.2503 5.064 

Clarity1 42 3.0 10.0 7.071 1.9050 3.629 

Communication1 42 2.0 10.0 6.976 2.4243 5.877 

Grammar2 42 .0 10.0 7.738 2.2313 4.979 

Clarity2 42 .0 10.0 7.000 2.2086 4.878 

Communication2 42 .0 10.0 6.119 2.2868 5.229 

Grammar3 42 4.0 10.0 9.262 1.5936 2.539 

Clarity3 42 1.0 10.0 8.048 2.2627 5.120 

Communication3 42 1.0 10.0 7.786 3.1277 9.782 

Valid N (list-wise) 42      
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Figure 2. Mean Component Grade per Project for Students who Completed all Three Projects 

A comparison of final grades of the 42 students who completed all three projects versus those 62 
students who completed none or fewer than three projects is shown in Table 5. We see that the 
average final grade of the 42 students who completed all projects was significantly higher than the 
average final grade of the 62 students who did not. This observation reinforces the trend of greater 
student performance with the program. 

Table 5.  Comparison of Final Grades of Students Who Did and Did not Complete all Three Projects 

 

4 CONCLUSIONS AND RECOMMENDATIONS 
The implementation of this simple intervention, whose purpose was to improve the written 
communication skills of students in an introductory business statistics class, shows promise. This kind 
of program is founded on four basic premises:  

− that disciplinary writing skills are essential for students academic and workplace success 
− that these kinds of writing skills are best taught in the disciplinary-specific contexts 
− that all faculty members have a role to play in helping students develop disciplinary writing skill 
− that the provision of even modest writing support interventions can have positive effects 

Our approach included the following essential elements: hiring a Teaching Assistant from the 
University Writing Centre with a background in quantitative statistics and writing pedagogy, arousing 
student motivation by alerting them repeatedly to the writing-intensive nature of the course, the 
development and use of a grading rubric, and the provision of effective feedback on student writing.  
The promising results on student assignments suggest this could be a simple, inexpensive 
methodology for cultivating writing skill development in quantitative courses. 
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Students that have gone on to take the next level business statistics course will be monitored in an on-
going initiative to establish this program and improve written communication skills at the Ted Rogers 
School of Management. 
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