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ABSTRACT 

I examined the effect of teaching scientific writing on students’ attitude about 
writing, on their ability to write lab reports and on their content mastery.  In addition, I 
used an iterative writing approach and review process that replicates the process of 
writing in scientific research.  Students were asked to write subsections of a scientific 
journal-style lab report in the same order as a scientist would write these subsections.  
Then, each subsection underwent a self- or instructor-review or a peer-review process.  
The peer review process that was used closely mimicked the process used by scientists 
when they submit a manuscript for publication in a scientific journal.  To determine the 
effectiveness of these interventions, I gathered data using student interviews, attitude 
surveys, skills tests, lab reports and exam results. The iterative peer review process 
benefitted most students, particularly the high-achievers.  Although students’ general lab-
report writing skills and ability to cite and reference sources improved, there was less 
improvement on lab report subsections requiring deeper analysis and reflection. Students’ 
already positive attitudes improved, although there was no clear short-term benefit to 
content mastery.
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INTRODUCTION AND BACKGROUND 
 

 
Project Background 

 
 

School Demographics and Culture 

After spending several years as a research assistant in a molecular microbiology 

research laboratory, I began a career as a laboratory instructor for undergraduate 

microbiology in the Department of Biology at the University of Regina (U of R). The U 

of R is located in Regina, Saskatchewan and is the smaller of two universities in this 

province.  Our population of 12,000 undergraduate students is composed primarily of 

Regina and area residents, although seven percent of our students are international 

(University of Regina, 2010).  In addition, the U of R campus is home to the First Nations 

University of Canada, which serves our province’s growing First Nations population. 

 
Teaching Experience and Classroom Environment 
 

Introductory Microbiology (BIOL220) is an elective for students in the Faculty of 

Science but is required for those majoring in biology and related programs. This course 

was moved from the winter semester of the sophomore year to the fall semester of the 

sophomore year in September 2010 and became one of two lab-intensive biology classes 

available to students beginning their sophomore year of study.  Still, nearly 40% of 

students taking BIOL220 are juniors or seniors.  As is the case for the U of R as a whole, 

over 60% of the BIOL220 students are female, and the vast majority are Caucasian 

(University of Regina, 2010).  The course has historically had an enrollment of 

approximately 70 students, with laboratory sections having 16 students each. In recent 

years however, we have had enrollments of over 100 students, with laboratory sections 
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having up to 24 students.  Each laboratory section meets for three hours once per week 

over the thirteen-week semester.  

In January 2009 I implemented a major change to the style of the microbiology 

labs to include team-based, collaborative and cooperative learning.  The labs continue to 

include the standard array of microbiological concepts, but the majority of the lab 

exercises themselves are now inquiry-based.  All labs strongly emphasize aseptic 

technique and both classical and molecular tools for applying the scientific method to 

real-world problems.  In keeping with the main objectives of the labs, students are 

expected to begin developing oral communication skills through team presentations and 

to begin developing written communication and organizational skills by keeping an 

industry-standard laboratory notebook. 

As an unexpected result of a beginning-of-term survey given in the winter of 

2010, it became apparent to me that students wanted to learn to write science better, 

which fit very well with my vision for the course.  I have always believed that writing 

well is extremely important, compelling me to continue to improve my writing skills 

throughout my formal education.  Once I began writing papers for publication as a 

research assistant, I realized how much I still needed to learn about scientific writing.  I 

also realized how important writing is in learning and communication and how little I had 

been taught about scientific writing as an undergraduate.  Because of this, I have always 

wanted to ensure that my students have built a solid foundation in scientific writing when 

they complete my course.  I believe that enhancing my students’ writing skills will 

increase their ability to learn in any environment and will be beneficial to them 

irrespective of their career paths. 
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Focus question 
 
 

I examined the effect of explicit scientific writing instruction on attitudes, writing 

skills, and content mastery of students in Introductory Microbiology.  I also assessed the 

effectiveness of smaller scaffolded, iterative writing tasks and self-, instructor-, or peer-

review methods.  Finally, I examined the longer-term effects of these interventions in a 

subsequent course in the sequence: Food Microbiology (BIOL302). 

 

CONCEPTUAL FRAMEWORK 

 

College-level scientific writing was more authentic and of higher quality 100 

years ago.  Students performed real-world tasks and wrote detailed, professional-style 

laboratory reports.  Due in part to increasing university enrollments, and therefore 

increasing cost and instructor time-commitment, the evaluation of scientific writing 

became less comprehensive (Lerner, 2007). Lab reports became fill-in-the-blank data 

sheets, which were quicker to grade, but which resulted in a less authentic, less holistic 

and less rigorous educational approach. Students became less knowledgeable and less 

able to communicate their knowledge, both of which are hallmarks of scientific literacy 

(Anthony, Tippett, & Yore, 2010).  Educators are realizing that the traditional journal-

style approach to writing lab reports was more effective in teaching scientific literacy 

(Lerner, 2007). 

There is general agreement that college-level science students need to write more 

and better. Irrespective of their career choice, college graduates will be expected to think 

critically and to write logically and persuasively (Gragson & Hagen, 2010).  Science 
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graduates will be expected to apply the skills learned in college and to not plagiarize 

(Feldman, Anderson, & Mangurian, 2001; Quitadamo & Kurtz, 2007).  Furthermore, 

science graduates should be able to improve the scientific literacy of others they will 

encounter in their lives. 

However, it is clear that students do not simply “pick up” the ability to write 

scientifically, even in cases where they have previously taken English composition or 

technical writing courses (Guilford, 2001; Jerde & Taper, 2004).  Scientific writing is 

different from the writing taught in English composition classes.  Therefore, students 

need to be taught explicitly how to write scientifically (Kokkala & Gessell, 2003; Krest 

& Carle, 1999; Quitadamo & Kurtz, 2007).  In part, hese issues appear to be responsible 

for the impetus behind the current trends in writing across the curriculum (WAC) and 

writing in the discipline (WID). 

  Contrary to the stereotype of the brilliant, but socially inept scientist, poor 

scientific writing is correlated with poor science.  Effective writing is linked to solid 

conceptual understanding (Moore, 1994; Rawson, Quinlan, Cooper, Fewtrell, & Matlow, 

2005).  Therefore, teaching students to write insightful, coherent and concise lab reports 

is a valuable pedagogical tool for content mastery.  Through writing, students can expand 

and explore ideas, summarize and synthesize new information, and make connections 

with what they have learned in lab.  In writing lab reports, students must internalize 

information, thereby improving their grasp of the concepts demonstrated in the lab 

(Feldman et al., 2001; Kokkala & Gessell, 2003; Moore, 1994). 

Students dislike writing in science courses.  This is partly due to their lack of 

understanding the importance of scientific writing for learning (Carlson, 2007; Guilford, 
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2001; Krest & Carle, 1999).  Students consider writing in science to be irrelevant and 

unnecessary, an attitude that might be due to the overabundance of cookbook-style 

laboratory exercises with known outcomes (Kokkala & Gessell, 2003).  Students who do 

not understand that the purpose of writing lab reports is to develop and demonstrate 

critical thinking skills do not see writing as important.    

Another possible reason for students’ poor attitude toward writing in science is a 

general lack of confidence in scientific writing.  From the outset of the writing process, 

many students are at a disadvantage because they lack well-developed library research 

skills and paraphrasing skills (Feldman et al., 2001).  In addition, most students lack 

organizational skills.  When writing, students often attempt to write their lab report in the 

order in which it is presented, rather than by first analyzing their data and then 

constructing a story around them (Ferzli et al., 2005).  They may not know what types of 

information are placed in particular sections of a lab report because they do not 

understand the reasons behind the structure and organization of a lab report.  

Furthermore, students do not understand the differences between the lab manuals they see 

modeled in the lab and the lab reports they are to write (Gubanich, 1977).  They have 

difficulty with higher order tasks such as presenting, analyzing and interpreting the data 

they generate, arguably the most important aspect of lab report writing (Kroen, 2004; 

Reynolds & Vogel, 2007; Robinson, Stoller, Horn, & Grabe, 2009). Students lacking 

these skills ultimately turn in poorly written and poorly organized lab reports that do not 

demonstrate concept mastery or understanding (Reynolds & Vogel, 2007). 

Several researchers have examined students’ lack of understanding about the 

concept of writing for a specific target audience (Feldman et al., 2001; McMillan & 
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Huerta, 2003; Reynolds, Smith, Moskovitz, & Sayle, 2009).  Students do not seem to 

understand who their audience is, and because of this, they do not understand how to 

match their language to their audience. All too often students write for the instructor.  

Rather than using words to convey their understanding, they use words they feel are 

scientific and will impress the instructor, perhaps because this strategy has been effective 

in the past (Moore, 1994).  Rice’s (1998) instructional method to address this issue with 

his freshman science majors involved a series of writing tasks of increasing complexity, 

beginning with a student comparison of overly complex scientific-sounding writing 

versus more concise and direct writing.  His students, as he expected, preferred the 

concise, non-wordy examples with less jargon to the scientific-sounding examples. 

Student issues with misjudging their target audience are linked to plagiarism.  In 

attempting to use scientific-sounding words that they believe the instructor expects, some 

students tend to borrow well-crafted sentences from the literature or from the lab manual 

(Feldman et al., 2001). Very few researchers have directly examined ways to reduce 

plagiarism, assuming that better writers plagiarize less often.  Contrary to this popular 

belief, Soto, Anand and McGee (2004) found plagiarism was more prevalent in native 

English-speakers, and that it was not correlated with lower achievers.  These researchers 

found it was impossible to eradicate subtle plagiarism involving the combination of 

improper paraphrasing and citation.  Targeted instruction, however, did decrease the 

instances of blatant “cut and paste” plagiarism. 

Writing lab reports can be an authentic way to learn scientific writing, although 

what is deemed to be the best instructional approach varies.  The methods used to teach 

scientific writing are formulaic or conceptual in style.  In the formulaic category is the 
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traditional journal-style lab report format with an abstract, introduction, methods, results 

and discussion section.  “Fill in the blank” Internet templates like LabWrite also fall into 

this category (Ferzli, Carter, & Wiebe, 2005).  In a unique hourglass structure, Schulte 

(2003) connected the process of the scientific method itself to the subsections of a lab 

report.  He linked the observation phase of the scientific method to the introduction of the 

lab report, the hypotheses to the objectives, the experiment to the methods and results, 

and the conclusion to the discussion.  In all these template-based methods, students work 

through a checklist of components to be included in each section of the lab report.   

Among the more holistic and comprehensive methods are those that make use of 

some or all of the “6+1 Traits” for effective writing.  Instructors are able to score writing 

effectiveness using six criteria: ideas, organization, voice, word choice, flow and 

conventions.  A last additional criterion is presentation (Higgins, Miller, & Wegmann, 

2006).  The “W-questions” (Carlson, 2007), the “Science Writing Heuristic” (Rudd, 

Greenbowe, & Hand, 2002; Burke, Hand, Poock, & Greenbowe, 2005) and the “four-

question” approaches (Licata, 1999 as cited in Erekson, 2002) are extensions of the 

“ideas” and “organization” sections of the 6+1 Traits.  Students use these frameworks to 

structure their reports, addressing What are my questions? or What did I do? in their 

introductory paragraphs, and How will I answer my questions? or How did I do it? in 

their methods sections.  The questions What did I find or see and why? and What can I 

claim? are addressed in the results and discussion sections.  Once these sections are 

written, students have little difficulty in fine-tuning their reports by adding figures, 

citations and appendices (Carlson, 2007).  The designers of the Science Writing Heuristic 

created two additional questions: “What evidence do I have for my claim?” and “How do 
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my ideas compare with others?” (Rudd et al., 2007, p. 37) to be placed in the discussion 

section of a traditional lab report.   

  Nearly all approaches, whether detail-oriented or comprehensive in nature, seem 

to concentrate less on the mechanics of writing, and more on the process of writing: 

practice, revision and review.  In their medical school courses, Rawson, Quinlan, Cooper, 

Fewtrell and Matlow (2005) used a “practice makes perfect” strategy.  Students were 

given weekly writing exercises with a corresponding rubric.  Through multiple tasks, 

students were able to learn from their mistakes and to correct errors early.  While this 

approach might not be feasible in large classes, it did give these medical students 

extensive practice writing and their writing skills improved dramatically over the term. 

Students learn to improve their writing when expectations are made clear and 

when they learn constructively by seeing examples modeled (Chuck & Young, 2004; 

Reynolds & Moskovitz, 2008).  Robinson and colleagues (2009) developed a chemistry-

specific series of modeling tasks interspersed with opportunities for students to discuss 

them.  These exercises were progressively scaffolded such that each task was a discrete, 

smaller aspect of a lab report that built upon the previous task. While many researchers 

used model papers to help students understand general expectations, Kroen (2004) and 

Reynolds and Vogel (2007) used scaffolded modeling to overcome students’ difficulty in 

data analysis, interpretation and presentation. Students began by creating a protocol for a 

lab in their first assignment, and then progressed to data presentation and to writing a 

discussion before attempting to write an entire formal lab report. 

Poor or inexperienced writers often attempt to make their first draft the final draft 

and tend to limit their revisions to simple grammar and formatting (Rice, 1998; Sorrell & 
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Brown, 1991).  Many researchers have stressed the need for very rough first drafts to 

reinforce the idea that scientific writing is a process requiring sequential revision and 

editing.  First drafts are expected to be little more than stream-of-consciousness writing 

with little regard for spelling, grammar or clarity.  Through an iterative writing process, 

involving several drafts and many revisions, students arrived at a finished product 

(Feldman et al., 2001).  

When teaching scientific writing, formative assessment is used extensively and is 

just as important as explicit writing instruction (Feldman et al., 2001; Rice, 1998).  

Formative assessment through a review process may be performed by the students’ 

instructor, by their peers or by a combination of the two.  In most studies, anonymous 

peer-review by multiple reviewers is considered to be an authentic model of the 

publication process in science (Guilford, 2001).  As such, it is essential in teaching 

scientific writing.  Gragson and Hagen (2010) mimicked this approach by creating 

rotating writer, reviewer and editor roles for their group lab reports in chemistry, while 

Guilford (2001) modeled the publication process using a combination of student self-

evaluation, peer-review and instructor review.  Kroen (2004) used a unique variation of 

peer-review by a single, non-anonymous reviewer.  However, this method is not without 

its flaws, since the lack of anonymity may lead to bias or favoritism.  The value of peer 

review in student learning is predicated on students recognizing errors in other students’ 

work more easily than in their own (Rice, 1998). With any peer- or self-review, guidance 

and instruction must be given at the outset, and the expectations for evaluation must be 

made transparent and explicit (Diaz, 2004; Sharp, Olds, Miller, & Dyrud, 1999). 
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While the details of the methods used may vary, the outcomes of teaching 

students scientific writing are significant.  Students become better communicators, 

develop higher-order thinking skills and understand the course content more fully.  

Helping students become more aware of the researching and writing processes results in 

fewer instances of blatant plagiarism.  Students take ownership of and are more engaged 

in their own learning, increasing their scientific literacy. 
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METHODOLOGY 

 
 

The subjects involved in this two-year study were enrolled in an introductory 

microbiology course (BIOL220) at the sophomore level (N=179).  The research 

methodology for this project received an exemption by Montana State University's 

Institutional Review Board and compliance with standards for working with human 

subjects was maintained.  During the study period, BIOL220 was offered twice: first in 

the Fall 2010 semester (n=85) and then in the Fall 2011 semester (n=94). The purpose of 

this study was to ascertain the effects of explicit instruction on scientific writing.  

Furthermore, the effect of scaffolding smaller writing tasks and using an iterative review 

process was examined.   

To enhance BIOL220 students’ scientific writing skills, I developed a writing 

seminar that was presented in the first week of classes in both the Fall 2010 and Fall 2011 

terms.  The seminar was followed by a semester-long iterative writing approach using 

scaffolded tasks, and in the Fall 2011 term also included additional mini-seminars 

preceding each task (Figure 1).   The use of an iterative writing approach allowed for the 

repeated collection of writing samples.  Pre-treatment data, in the form of attitude surveys 

and writing samples, were collected at the beginning of the term and additional data were 

collected throughout the term (Table 1).  Instructor observations were made throughout 

the term, when appropriate.  At the end of each term, post-treatment attitude surveys and 

final writing samples were collected.  In addition, practical station exam and lecture exam 

scores were compared between semesters.  
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Figure 1. Schedule of interventions used in both semesters of Introductory Microbiology. 
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Table 1 
Data Triangulation Matrix 
 
Focus question: How do multiple interventions affect the attitudes, writing skills and 
content mastery of students in introductory microbiology labs? 

Sub-questions Data Sources 
How does explicit 
writing instruction 
affect student 
attitudes toward 
and confidence in 
science writing? 

Pre- and post-
intervention 
attitude 
surveys 
 
 

Observational 
and interview 
data 

 Writing 
seminar 
students vs. 
non-seminar 
students in 
BIOL302 

Does explicit 
writing instruction 
increase students’ 
writing skills and 
decrease instances 
of plagiarism? 

Pre- and post-
intervention 
skills tests 
 
 

 
 
 

Pre- to post- 
intervention 
lab report score 
comparisons 
 
Final lab report 
scores vs. 
historical 
scores 

Writing 
seminar 
students vs. 
non-seminar 
students in 
BIOL302 

Does explicit 
writing instruction 
increase students’ 
content mastery? 
 

 Observational 
and interview 
data 

Final lab exam 
scores and final 
course exam 
scores vs. 
historical 
scores 

 

How does the 
style of review 
used affect 
student writing 
quality and 
attitude? 

Pre- and post-
intervention 
attitude 
surveys 

Observational 
and interview 
data 

Pre- to post- 
intervention 
lab report score 
comparisons 
 

Writing 
seminar 
students vs. 
non-seminar 
students in 
BIOL302 

 

Long-term effects of writing instruction and scaffolded tasks were examined in a 

junior-level microbiology course, Food Microbiology (BIOL302), in the Winter 2011 

(n=17) and in the Winter 2012 (n=24) semesters.  Nearly half of the students enrolled in 
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BIOL302 had taken BIOL220 in semesters in which the Writing Seminar was not given 

(Table 2).  Therefore, attitudinal and observational data, writing skills and plagiarism 

avoidance were compared between the two groups.  In addition, 5 of the 41 students 

enrolled in BIOL302 had taken BIOL220 in the Fall 2010 term and had their scaffolded 

assignments reviewed by the instructor, but not by their peers.  This enabled a 

comparison of peer- and instructor-review in the writing process.  

Table 2  
BIOL302 Scientific Writing Instruction Background (N=41) 
 

Term for 
BIOL302 

Number of students having 
No writing instruction 

in BIOL220 
Writing instruction 
in Fall 2010 term 

Writing instruction 
in Fall 2011 term 

Winter 2011 11 6 not done 
Winter 2012 8 11 5 
 

 
Pre-treatment writing and surveys 

 
 

In their first lab session, students were asked to write a lab report based on a 

dataset provided to them.  This lab report was used as a baseline writing sample for the 

pre-treatment phase the following week. In addition, at the beginning of the term, all 

students completed the Student Writing Attitude Survey (Appendix A).  Ten percent of 

these students were selected randomly for recorded oral interviews after they completed 

the written survey (Appendix B).  The interview responses were transcribed, analyzed 

and compared to the student’s written survey responses.  Both the written survey and the 

interview that expanded upon it were intended to reveal student attitudes about writing in 

science.  Indicators of students’ pre-treatment writing ability were student performance 
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on the baseline lab report according to the Lab Report Rubric (Appendix C) and student 

scores on the Writing Skills Test (Appendix D, Fall 2010 only). 

 
Explicit instruction 

 
 

The writing seminar occurred in the first three-hour lab period of the semester.  At 

the beginning of this seminar, I addressed the issue of informed consent and distributed 

Informed Consent Forms to every student (Appendix E).  In the 2010 iteration, the first 

hour of the writing seminar focused on library research skills, paraphrasing and citation, 

while the second hour covered elements of lab report writing.  In the third hour, students 

put theory into practice by critiquing sample lab reports using the writing guide in their 

lab manual and the Lab Report Review Rubric (Appendix F).  The 2011 iteration, which 

included a slide presentation, placed more emphasis on paraphrasing and peer review and 

less on library research skills. 

 
Iterative writing and review 

 
 

Throughout the term, students submitted smaller scaffolded writing assignments, 

each of which was a component of a formal lab report.  In their first mini-assignment, 

students wrote a complete Materials and Methods section.  In the two subsequent mini-

assignments, the students analyzed and presented data as found in a typical Results 

section, and wrote an Introduction and a Discussion.  These assignments were reviewed 

using peer-, self- or instructor review in conjunction with the Lab Report Review Rubric 

(Table 2; Appendix F).  
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In 2010, students in the three instructor-led sections alternated between one of 

two methods of anonymous external review: intra-team peer review or inter-team peer 

review.  Students in the sections taught by TAs used self-review or had their work 

reviewed by the instructor. In 2011 however, all sections used peer review, regardless of 

who led them.  Anonymous inter-team peer review was used for the Materials and 

Methods mini-assignment, while anonymous intra-team peer review was used for the 

other two mini-assignments. 

Table 3 
Review Methods used in Introductory Microbiology Laboratories  

Section 
2010 2011 

Instructor Final 
enrollment 

Review 
method 

Instructor Final 
enrollment 

Review 
method 

Tpm HD 20 Peer HD 17 Peer 

Wpm HD 16 Peer HD 19 Peer 

Wev TA 15 Self / 
Instructor 

TA 19 Peer 

Rpm HD 19 Peer TA 19 Peer 

Rev TA 17 Self / 
Instructor 

TA 20 Peer 

Note.  Tpm = Tuesday afternoon section; Wpm = Wednesday afternoon section; Wev = 
Wednesday evening section; Rpm = Thursday afternoon section; Rev = Thursday 
evening section; HD = Heather Dietz; TA = teaching assistant. 
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Post-treatment writing and surveys 
 
 

     At the end of the semester, students submitted a full journal-style lab report and 

completed an end-of-term Student Writing Attitude Survey, which was identical to the 

pre-intervention survey.  When possible, the same students who were interviewed pre-

intervention were selected for post-interviews using the Student Writing Attitude 

Interview (SWAI) oral questionnaire.   The post-treatment SWAI encompassed many of 

the same questions as in the pre-treatment interviews.  Again, interviews were 

transcribed, analyzed and compared to the student’s survey responses.  The same Writing 

Skills Test used in the pre-treatment phase was also administered at this time. 

 

Data scoring and statistical analysis 
 
 

For both groups of BIOL220 students, pre- and post-intervention written surveys 

were scored using the Likert Scoring Index (Appendix H) and interview data were 

transcribed and coded by theme.  The baseline writing sample and the final lab report 

were graded according to the Lab Report Rubric (Appendix F).  In the Fall 2010 term, 

these grades were correlated with the pre- and post-intervention Writing Skills Test 

scores.  These data were then compared to Student Writing Attitude Survey data and to 

final course grades.  All grading, including plagiarism determination, was performed 

using the Turnitin.com website.  The final lab report and final course grades in the Fall 

2010 and Fall 2011 semesters were also compared to those from the pre-intervention 

semester in Winter 2010.   Descriptive and inferential statistics were used as appropriate. 
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  The three assignments submitted during the Fall 2010 term were reviewed using 

one of two methods: alternating self- or instructor review and traditional peer-review 

(Table 3).  All reviews, regardless of method, were evaluated according to the Review 

and Reviewer Criteria (Appendix G).  All assignments in the Fall 2011 term were 

reviewed using peer review, so variation by achievement level was analyzed.  Students 

who did not complete all assignments and surveys were omitted from the analyses.  

Descriptive and inferential statistics were used as appropriate. 

 All pre- to post-intervention normalized gains (g) were calculated using a 

variation of Hake’s (1998) original equation as modified by Handelsman, Miller and 

Pfund (2007):  100% x (post-test score - pretest score)/(maximum possible score - pretest 

score).  Since Handelsman and colleagues’ equation is expressed as a percentage (%g), 

Hake’s definitions of high-g, medium-g and low-g were adjusted to define high %g as 

greater than or equal to 70%.  Medium %g was defined as less than 70% but greater than 

or equal to 30% and low %g as less than 30% normalized percentage gain. 

 Data from both semesters of BIOL302 were pooled for most analyses.  One 

subgroup had received writing instruction in BIOL220, and the other subgroup had not.  

In BIOL302, the sample sizes were small and were not normally distributed; therefore, 

data obtained were analyzed using appropriate non-parametric statistical tests. 
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DATA AND ANALYSIS 

Demographics of the Participants 

 
The two groups of BIOL220 students were similar overall.  At the beginning of 

both the Fall 2010 (n=91) and Fall 2011 (n=99) semesters, over half the students reported 

pursuing a human health-related career (Figure 2).  The percentage of female  

 
 

Figure 2. Proportion of Introductory Microbiology (BIOL220) students’ program of 
study  (N=190, distributed as n=91 in Fall 2001 and n=99 in Fall 2011).  Legend: 
MD=Physician; DDM=Dentist; DVM=Veterinarian; OD=Optometrist; PH=Public Health 
Inspector or Health Region Administration; AH=Allied Health (Health Studies, Medical 
Imaging, Medical Lab Technologist, Naturopath, Nurse, Nurse Practitioner, Pharmacist, 
Physiotherapist); For.=Forensic scientist; Biol.=Biology/Biochemistry research or 
academia-related; Sci. = Non-biology science major; Sci. Ed.=Secondary biology teacher; 
Und. =Undeclared/undecided. 

students in Fall 2010 and Fall 2011 was 60% and 58% respectively.  Fall 2010 students’ 

self-reported incoming grade point average varied around a mean of 77%, and the Fall 

2011 cohort reported a similar average of 78%.  The average number of credit hours to 

date for the Fall 2010 and Fall 2011 groups was 50 and 49 respectively, which 

categorized these students as sophomores.  Over a third of the participants had never 
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written a university-level lab report, and half had never written a university-level lab 

report in biology. 

The self-reported incoming grade distribution was slightly negatively skewed for 

the Fall 2011 cohort compared to the Fall 2010 cohort (Figure 3).  For the purpose of  

 

Figure 3. Distribution of Self-reported Incoming Grade Point Averages in Fall 2010 
(n=86) and Fall 2011 (n=91) for BIOL220. Note: Low = less than 70%, Mid = 70%-85% 
and High = greater than 85%. 

further analysis, students with a self-reported incoming average of over 85% were 

categorized as high achievers, whereas students in the 70 to 85% range were considered 

to be average achievers.  Those students with a self-reported average below 70% were 

classified as low achievers. 

Demographics of the Subgroups 

In the Fall 2010 term, students in the two evening lab sections did not perform 

peer review, while students in the three afternoon sections did.  The non-peer group 

tended to be earlier in their program, with proportionally more males and a slightly lower 
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GPA (Table 4).  These differences were due to scheduling issues for secondary education 

students whereby these students, many in the first semester of their sophomore year, 

registered for evening labs preferentially.  

Table 4 
Demographics for Review Method and Longitudinal Study Subgroups 

Parameter 
BIOL220 
Fall 2010 
Non-peer 
review 

BIOL220 
Fall 2010 
Peer review 
 

BIOL302 
with writing 
seminar 
 

BIOL302 
without 
writing 
seminar 

Sample size (n) 32 55 22 19 

Proportion female (%) 

Proportion male (%) 
53 

47 

65 

35 

41 

59 

53 

47 

Self-reported incoming GPA 
(% ± standard deviation) 73 ± 8 78 ± 8 75 ± 8 75 ± 8 

Average number of credit 
hours completed 44 54 78 96 

Proportion with health-
related career goals (%) 53 60 45 32 

Proportion with biology-
related career goals (%) 16 16 55 68 

Proportion undecided or with 
other career goals (%)* 31 24 0 0 

 
*Note.  BIOL220 is a required course for secondary science education majors. 

 

Longitudinal effects of explicit writing instruction were examined in the next 

course in the microbiology sequence: BIOL302.  Data from Winter 2011 and Winter 

2012 were pooled and categorized into two groups: students who had received writing 

instruction in BIOL220, and students who had not.  The two groups were similar 

academically in terms of their GPA, however the students who had received writing 

instruction were predominantly male and were earlier in their academic career.  
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 The Effect of Writing Instruction on Student Attitude and Confidence 
 
 

Cohort Attitudes 
 
 At the beginning of both fall semesters for BIOL220, most students were keen to 

learn to write lab reports.  Two students were particularly positive, noting, “practice 

makes perfect.  I can't wait to see my own improvement as I learn” and, 

I'm not a very strong writer.  I enjoy doing it, but only once I get really involved 

in the assignment, and only once I feel like I know what I am doing.  I really have 

no idea how to write lab reports. I feel better about it after writing the sample for 

our [baseline] assignment, and reading the manual, but I still feel overwhelmed at 

the idea.  I'm excited about the layout for this course because I want to improve 

and I know it would aid me in the rest of my academic life and career.  I just need 

a lot of help!  I've had to write lab reports for chem [sic] before, but it was mostly 

answering questions about the experiment and theories involved, along with a 

calculation.  No real writing. 

When asked about the time good writing takes, one student reflected, “I understand/agree 

with the importance of writing, and would like to get better at it, but really just don't 

enjoy it. [It’s] very time consuming.” A small proportion of students responded that they 

“dreaded” writing.  One high-achieving student expressed this sentiment by saying, 

“writing papers is my least favorite part of school.  I am now concerned about doing well 

in this lab if it is heavily based on writing.”  A senior student reflected,  

I know writting [sic] is extremely usefull [sic] in science to communicate with 

others in the field.  I just don’t want to be the scientist stuck in a dark office 
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writting [sic] research grants and papers.  I am almost done my biology degree 

and every research paper or lab report has been painfull [sic]. 

However, many students who seemed terrified at the prospect of a writing intensive lab 

understood the long-term benefits and were surprisingly positive, “I'm a bit nervous about 

this whole learning to write thing because I’m not a very strong writer.  However, if it 

helps me develop writing skills, I'm all for it.”  Despite a lack of enjoyment in writing, 

students were able to see the value in learning how to write, noting, “I may not enjoy 

writing papers, but I value their importance/necessity as another facet of my education.” 

 The positive nature of the pre-intervention comments was reflected in the Likert 

scale survey responses.  More students responded to survey questions with strongly agree 

or agree than with neutral, disagree or strongly disagree.  The Fall 2010 students were 

most positive in their attitudes about Review and Models and least positive about Voice 

and Purpose (Figure 4).  With the exception of the Review and Models category, the Fall 

2011 students had more positive attitudes toward writing than the Fall 2010 students.  

Instead, the Fall 2011 cohort was most positive about the link between writing and grades 

and least positive about Writing Usefulness.  As was the case with the Fall 2010 students, 

the Fall 2011 students were less positive about Voice and Purpose than other categories. 
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Figure 4.  Frequency of positive, neutral and negative BIOL220 student responses for the 
pre-intervention Student Writing Attitudes Survey in Fall 2010 (top graph, a. 2010F, 
n=86) and Fall 2011 (bottom graph, b. 2011F, n=90).   

Despite demonstrating positive attitudes toward writing initially, BIOL220 

students became even more positive by the end of the term.  Both the Fall 2010 and Fall 

2011 groups showed percentage normalized gains in the medium range, with 27% and 

22% respectively.  At the end of the term, the relative ranking of positive responses in 

each category was similar to the ranking seen in the pre-intervention survey.  In most 

cases, however, the magnitude of response was greater post-intervention (Figure 5). 
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Figure 5.  Frequency of positive, neutral and negative BIOL220 student responses the 
post-intervention Student Writing Attitudes Survey in in Fall 2010 (top graph, a. 2010F, 
n=86) and Fall 2011 (bottom graph, b. 2011F, n=90).   

Neither cohort demonstrated a net gain in positive responses to questions about 

Voice and Purpose or Writing Grades. Both categories involve dichotomies: conceptual 

understanding vs. grade earned and time spent determining what the reader needs vs. 

following checklists of specific requirements.  In reflecting about this topic, one lower-

achieving student mentioned, “I’ve found that while writing and after I've finished 

writing I underestimate the quality of what I've written unless a rubric was provided. In 
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that case I treat the rubric like a checklist of requirements to be met.”  Several others 

expressed opinions about the subjectivity of writing, and one noted, “I find writing marks 

is an unfair system because there is no way to standardize marking, so your mark varies 

alot [sic] depending on instructor preference.”  One student also reflected, “…writing is 

often marked much harder than it needs to be.” 

While the Fall 2010 class showed a slight net gain in positive responses to 

questions about Writing Usefulness, the Fall 2011 class did not.  Several students in Fall 

2011 commented that, “… the writing taught in English 100 is useful, but does not 

efficiently ‘approximate’ scientific writing.”  Some reflected that perhaps a special 

scientific writing course might be useful, “instead of taking unsignificant [sic] 

Eng100/110, science students should be required to take a scientific writing one.” 

In the Fall 2011 term, students were additionally surveyed about their opinions on 

writing effort and the connection between writing and understanding.  While students 

were positive in their opinions about Writing and Understanding in both the pre- and 

post-term surveys, they were negative about Writing Effort.  One student stated, “If 

something is worth more I will spend more time on it.”  However, at the beginning and 

the end of the semester, students were asked which task they would choose to do if they 

were given a choice of writing a lab report worth 5% or an exam worth 5%.  Initially 

49% said they would write the lab report and at the end of the term this value increased to 

53%.  If the items were worth 30%, given the same choice, 46% and 47% of students 

would have opted to write the lab report at the beginning and the end of term, 

respectively.  Despite stating a preference for spending more time on more heavily 

weighted course components, students actually spent more time studying for exams.  This 
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may simply be because they do not like to write, as one student reflected, “I enjoy 

studying more than writing a lab report.”   However, other students did change their 

views over the term.  The number of students who would choose to write a lab report 

over studying for an exam increased, as exemplified by one student who reflected that 

she “… tended to put more overall effort into lab reports than… studying for midterms 

and it definitely showed in my grades.”   

In the pre-intervention survey, students were evenly split regarding how they 

allocate their study time: 39% spent more time studying for a test than writing a lab 

report and 40% spent more time writing a lab report than studying for a test.  The rest 

spent the same amount of time on these two tasks.  Fewer neutral responses in the post-

intervention survey resulted in higher percentages in both the exam-studying (47%) and 

report-writing (46%) categories. In both the pre- and post-intervention surveys, nearly 

half of the respondents reported scoring higher on lab reports, while just over a quarter 

reported scoring higher on exams. 

 

Achievement Level Subgroups in Fall 2011 

As was the case for the entire Fall 2011 cohort, the Fall 2011 achievement-level 

subgroups demonstrated the same rank order of positive categories in both the pre- and 

post-treatment surveys.  In the pre-intervention survey, the high-achievers were typically 

the most positive, followed by the mid-achievers (Figure 6).  The low-achieving group 

was the least positive overall, with the exception of the Review and Models category, in 

which they were the most positive of the subgroups. 
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Figure 6.  Response frequency for pre-treatment Student Writing Attitudes Survey in the 
Fall 2011 semester of BIOL220 for low- (n= 9), mid- (n=67) and high-achieving (n=14) 
students.   Symbols: - negative responses, o neutral responses, + positive responses.  
Note. Dashed lines are added to aid readability, not to imply relatedness between points. 
 

The trends in response frequency between categories remained largely the same in 

the post-intervention survey as in the pre-intervention survey.   However, the high-

achieving subgroup did not become more positive in their responses to most categories, 

and in the case of Writing Grades became slightly more negative (Figure 7).  The low- 

subgroup was the only group that demonstrated low gains for Writing Grades.  The low- 

and mid-achievers followed the pre-intervention pattern, except that they became more 

strongly positive about the role of Review and Models. The net normalized gain of 22% 

for the Fall 2011 cohort was predominantly due to gains made by the large mid-achieving 

subgroup, which had a medium-%g of 31%.  
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Figure 7.  Positive response frequency change in Student Writing Attitudes Survey in the 
Fall 2011 semester of BIOL220 for low- (n= 9), mid- (n=67) and high-achieving (n=14) 
students.    
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Review Method Subgroups in Fall 2010 

At the beginning of the Fall 2010 term, and prior to being subdivided, the non-

peer and peer review subgroups had similar attitudes toward writing (Figure 8).  Both 

groups were most positive about Review and Models, followed by Writing Process and 

Writing Grades.  Both subgroups were more neutral or negative in their attitudes about 

Writing Usefulness and Voice and Purpose. 

 
 
Figure 8.  Response frequency for pre-treatment Student Writing Attitudes Survey in the 
Fall 2010 semester of BIOL220 for students participating in peer- (n= 55) and non-peer 
review (n=31).   Symbols: - negative responses, o neutral responses, + positive responses.  
Note. Dashed lines are added to aid readability, not to imply relatedness between points. 
 

Again, students showed a similar response pattern in the post-treatment survey, 

with greater magnitude in positive response frequency. The resulting net normalized gain 

in positive attitude of 27% for the entire Fall 2010 cohort was due entirely to the gains 

made by the peer review subgroup, which demonstrated a high-%g of 60% overall.  This 

subgroup became more positive in every category except for Voice and Purpose (Figure 

9).  Conversely, the non-peer review subgroup became more negative in Writing Grades, 

Review and Models and Voice and Purpose categories, resulting in a net decrease in 

positive attitude about writing. 
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Figure 9.  Positive response frequency change for Student Writing Attitudes Survey in 
the Fall 2010 semester of BIOL220 for students participating in peer (n= 55) and non-
peer review (n=31).    
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Longitudinal BIOL302 Subgroup 

 Regardless of whether they had received writing instruction in BIOL220, students 

in BIOL302 were positive in their attitudes about every category surveyed, except for 

Writing Effort (Figure 10).  In all categories except for Writing Usefulness, in which both  

 
 
Figure 10.  Response frequency for beginning-of-semester Student Writing Attitudes 
Survey in BIOL302 in Winter 2011 and Winter 2012 (N=41; with writing instruction, 
n=20; without writing instruction, n=21). Symbols: - negative responses, o neutral 
responses, + positive responses.  Note: Dashed lines are added to aid readability, not to 
imply relatedness between points.  Data were collected for Writing Effort and Writing 
and Understanding in Winter 2012 only (n=24).  
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students who did not receive writing instruction.  Students who participated in peer 

review (n=16) were more positive than their non-peer review counterparts (n=6) overall 

and in all categories except Review and Models and Voice and Purpose (data not shown). 

 
 

The Effect of Explicit Instruction and Review Method on Writing Quality 
 
 

Pre- and Post-Intervention Final Lab Report Grades 

Prior to the introduction of the writing seminar and the iterative review process in 

Fall 2010, students had the option of writing a lab report.  The average grade on this final 

report was 68% in the Winter 2010 semester (N=43).  After the introduction of writing 

instruction, the grade on the final lab report increased slightly. In the Fall 2010 semester 

(N=78), the average grade was 69%, with the non-peer subgroup (n=31) averaging 65% 

and the peer review subgroup (n=47) averaging 72%.  The Fall 2011 (N=81) cohort had 

an average final lab report grade of 69%.  The low- (n=6), mid- (n=60) and high-

achieving (n=12) subgroups had averages of 57%, 68% and 81% respectively.   

 

Gains in Lab Report Grade According to Review Method 

Writing quality, as indicated by the percentage normalized gain (%g) from the baseline 

to final lab report grade, was positive in the Fall 2011 semester, but was neutral in the 

Fall 2010 semester.   The negative %g (loss) for the Fall 2010 non-peer subgroup 

effectively cancelled out the low positive %g for the peer review subgroup (Figure 11).  

While students in the high-achieving category for all three groups demonstrated gains in 

writing skill from baseline to final lab report, the greatest gains occurred in the two peer 
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review subgroups. The percentage loss in the non-peer subgroup was due primarily to the 

mid-achieving students’ lower final lab report grades (data not shown).    

 

 
 
Figure 11. Normalized percent gain from baseline lab report to final end-of-term lab 
report in groups using or not using peer review, (N=172; non-peer 2010 n=30; peer 2010 
n=52; peer 2011 n=90). 
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However, some students were concerned that they were not able to recognize their own 

mistakes, as in the case of one student who said,  

… [I] wasn’t really sure what I was doing wrong since I [was the one who] wrote 

the assignment.   I didn’t find self-review very,… valuable,… because I found it 

difficult to come up with things that I might have done wrong because the way I 

wrote it seemed correct to me. 

 

The most common sentiment about instructor review revolved around the 

instructor as the ultimate authority, “… [The student gets] feedback on how the instructor 

wants it done, [and] since [the instructor is] the one giving the grade, it seems more 

beneficial.”  Despite this, some students mentioned being more “intimidated” by 

instructor review than self- or peer-review.  One student liked the combination of self and 

instructor review saying, 

The instructor again knows what is required more than I do, but self-review helps 

me spot the weaknesses more easily.  I think a combination of the two methods is 

best.  I like the combination of the two styles as it helps me to learn what is 

required (especially if I’m lost) and helps me to help myself. 

Although the majority of comments about peer review were positive, the peer-

review subgroup expressed a variety of opinions about anonymous and non-anonymous 

peer review methods.  Many preferred a team member to review their work noting,  “[A] 

team member knew about the experiment and could understand and help you explain 

what was bad about your assignment.  [A member of] another group would have had 

more general comments.”  However, many more mentioned bias and difficulties in 
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evaluating someone fairly if they liked them on a personal level.  Two students 

encapsulated this by reflecting, “It is uncomfortable being harsh if the paper is bad,” and 

that it “…made me nervous to be sitting next to the person I was criticizing.”  

Most students recognized the ability to honestly evaluate a lab report as one 

advantage to blind peer review stating, “The [reviewer] cannot be critical towards you as 

a person and rather [is] just critical to your paper.  They won’t hold back.”  Others noted 

the benefit of seeing someone else’s work by noting, 

Reviewing other work from an unbiased point of view provided us with a unique 

look at the assignment from another perspective.  As well, it allowed us to be 

more critical than [we could be when] reviewing someone we knew (instead of 

just being nice). 

Another participant reflected that, “… a more outside perspective was better since 

collaboration within our group caused us to make the same mistakes.”  

 Many students, particularly the high-achieving ones, had strong opinions about 

the purpose and usefulness of the peer-review process at the beginning of the term, 

stating, “Peer revision is only useful if your peer is at about the same level at [sic] writing 

as you are.  Mostly, in my experience, peer revision has made any papers less organized 

and causes problems.”  At the end of the term, some of these opinions persisted, as 

indicated by two students: “The peer reviews added some polish to my work, but the 

reviews from the instructor were what I was really interested in” and “We were all 

learning so peer review [was] not that effective.”  Furthermore, some students appeared 

to place a lot of responsibility for their grade on their reviewer, “I usually got really bad 

advice.  That being said occasionally someone would point out a useful error, which I 
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appreciated.  I prefer to choose who reviews my papers to ensure that they are competent 

(i.e. are knowledgeable about writing)” and “… sometimes people don’t understand what 

should be in that section [and] if you listen you get a worse mark.” 

 

Gains in Lab Report Components 

 In the end-of-term final lab report, students in the Fall 2011 BIOL220 cohort 

scored in the good and excellent rubric categories more often than they had in the 

beginning-of-term baseline lab report (Figure 12).  These students, all of whom used peer 

review, demonstrated the greatest improvements in the Methods and Materials section, in 

formatting requirements, in the Results section, in their referencing and in the 

Introduction.  The low-achieving subgroup improved formatting and grammar, while the 

high-achieving subgroup was the only group to improve the Abstract and Discussion.  

 
 
Figure 12. Average normalized percent gain in good and excellent rubric criteria for lab 
report components for achievement level subgroups in Fall 2011, (N=78; low-achievers 
n=6; mid-achievers n=60; high-achievers n=12).  
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 Students in the Fall 2010 cohort of BIOL220 made few gains in quality of 

individual lab report components from the baseline to the final lab report (Figure 13). The 

only sections in which grades increased – albeit minimally -- were the Abstract, Results 

and Introduction sections.  The Abstract was the only component upon which both the 

peer review and non-peer review subgroups improved.  The non-peer group demonstrated 

a low percent normalized gain in the Introduction and a moderate gain in formatting.  The 

peer review group improved both their Results and Discussion sections.  Neither group 

improved their grammar or referencing. 

 
 
Figure 13. Average normalized percent gain in good and excellent rubric criteria for lab 
report components for the two methods of review in Fall 2010, (N=78; non-peer review 
n=32; peer review n=46).  
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formatting and worst in grammar.  The writing instruction subgroup scored slightly 

higher in the Format, Abstract and Discussion categories. However, the subgroup that 

had no prior writing instruction scored slightly higher in the remaining categories. 

 

 

 
 
Figure 14. Proportion of BIOL302 students scoring in the good and excellent rubric 
criteria for lab report components, (N=38; WS- n=18; WS+ n=20).  Legend: WS- = 
students who took BIOL220 in terms the writing seminar was not offered.  WS+ = students who 
received writing instruction in BIOL220 in Fall 2010 or Fall 2011. 
 
 Students who participated in peer review in BIOL220 in Fall 2010 outperformed 

their non-peer-review peers in nearly every aspect of the lab reports written in the Winter 

2011 and Winter 2012 iterations of BIOL302 (Figure 15).  The non-peer subgroup scored 

slightly higher than the peer subgroup in the Format, Methods and Grammar sections.  

However, the peer subgroup scored slightly higher on the Abstract, and much higher on 

their Introduction, Results, Discussion and References. 
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Figure 15. Proportion of BIOL302 students who had writing instruction, but who used 
different review methods, scoring in the good and excellent rubric criteria for lab report 
components, (N=20; Non-peer n=5; Peer n=15).   
 

 
The Effect of Explicit Writing Instruction on Students’ Writing Skills and 

Paraphrasing/Citation Ability 
 

General English Writing Skills 
 
 Regardless of their achievement level or review method, BIOL220 students made 

proportionally more errors in composition (57% of the total errors in Fall 2010, 53% in 

Fall 2011) and citation (22%, 21%) than in spelling (11%, 16%), punctuation (6%, 4%) 

and usage (3%, 7%) in their baseline lab reports.  In the final lab reports these proportions 

remained largely the same, resulting in no net gain in general writing skills over the 

semester.  However, high achieving students in both terms demonstrated some 

improvement in citation and usage (data not shown).  Low achieving students improved 

their spelling and citation skills.  Composition was the only category in which mid-

achieving students improved and these students were the only subset to improve their 

composition ability.   
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 Since more than half of the total writing errors in both the baseline and final lab 

reports for both semesters were compositional errors, this category was examined more 

closely.  As was the case with writing skills as a whole, there was no net change in the 

proportion of errors in the composition category over time for the entire class, but there 

were changes related to achievement level (Figure 16) and review method (data not 

shown).  Despite improving their composition ability, the proportion of error types did 

not change for the mid-achieving students in the Fall 2010 cohort.  Low-achievers wrote 

longer paragraphs at the end of the term. Conversely, the higher achieving students wrote 

shorter paragraphs containing more awkward sentences in their final lab report compared 

to their baseline lab report.   Students in Fall 2011, regardless of achievement level, 

improved paragraphing and reduced the instances of run-on sentences with unnecessary 

lead-ins.  All Fall 2011 subgroups wrote more awkward sentences in the final lab reports, 

although the high achievers improved their use of parallel structure and the mid-achievers 

reduced instances of sentence fragments.  Students in all achievement levels over both 

terms who also performed peer review used passive voice much less than they had 

initially (review method data not shown for Fall 2010). 
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Figure 16. Proportion of compositional errors for low-, mid- and high-achieving students 
on the baseline lab report (pre) final end-of-term lab report (post) in BIOL220 in Fall 
2010 (top graph, N=87 distributed as low n=15, mid n=58, high n=14) and in Fall 2011 
(bottom graph, N=90 distributed as low n=9, mid n=67, high n=14). Legend: Errors were 
further categorized by type: paragraph-level (new paragraph = new¶, one-sentence 
paragraph = 1s¶, passive voice = PV, tense shift = TS, repetitive = Rep), 
paragraph/sentence-level (run-on sentence = RO, running jump = RJ), sentence-level 
(wordy = Wdy, awkward = Awk, parallel structure = ||, sentence fragment = Frag, 
subject-verb agreement = SVA, not necessary = NN) and word-level (misplaced modifier 
= MM, omit this = Omit). 
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 Students’ performance on the Writing Skills Test (Appendix D) did not change 

over the Fall 2010 term.  While the subgroup that used peer review scored slightly higher 

than the subgroup that did not, neither group improved.  This instrument was not used 

further. 

 

Lab Report-Specific Skills  

The greatest lab report-specific writing issue for BIOL220 students was using 

binomial names correctly.  This single error accounted for half of the total science-

specific errors in the Fall 2010 semester and for a third in the Fall 2011 semester.  In 

addition to having more difficulty with this aspect at the beginning of the term, the Fall 

2010 cohort did not improve their understanding of scientific nomenclature over the 

course of the semester.  However, the Fall 2011 cohort demonstrated a moderate 

reduction in nomenclature errors (%g = -27), particularly in the low- and mid-achieving 

subgroups. 

 Several other common lab report-specific errors related to data handing and the 

proper location for background and interpretation (Figure 17).  Again, the Fall 2010  

 
Figure 17. Proportion of lab report-specific errors for BIOL220 students at the beginning 
(pre) and end (post) of the semester,  (N=158; Fall 2011 n=87; Fall 2011 n=71).  
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cohort showed no change from the baseline to the final lab report.  The Fall 2011 group 

reduced the instances of double data, which is the practice of presenting data as text in 

addition to presenting the same data in a table or figure.  This cohort also improved by 

explaining what their results meant in their Discussion, rather than by erroneously 

interpreting their results in their Results section.  The converse was also true; students did 

not repeat the data analysis done in their Results section in their Discussion.  However, 

there was a large increase in the proportion of students in Fall 2011 who placed new 

background information in their Discussion when it would have been more appropriate in 

their Introduction. 

 

Plagiarism  

 At the beginning of the term, the majority of BIOL220 students agreed that they 

were confident about their understanding of plagiarism.  Overall, the Fall 2011 cohort 

was less confident than the Fall 2010 cohort, with 73% of the former and 78% of the 

latter in agree or strongly agree categories.  This pattern was reversed in the case of the 

cohorts’ ability to identify examples of plagiarism.  The Fall 2011 group scored 77% and 

the Fall 2010 group scored 69% on the Plagiarism Quiz (Appendix D). 

 Plagiarism quiz scores varied directly with achievement level (Figure 18).  

Students with higher self-reported incoming averages performed better on the quiz than 

those in their cohort with lower self-reported GPAs.  In the Fall 2011 cohort, confidence 

in their understanding of plagiarism also varied directly with the students’ achievement 

level.  Students in the higher achievement levels were more confident and scored higher 

on the plagiarism quiz.  In the Fall 2010 cohort however, there was an inverse  
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Figure 18. Confidence levels and plagiarism quiz scores by BIOL220 achievement level,  
(N=177; Fall 2010 Low, n=15; Fall 2010 Mid, n=58; Fall 2010 High, n=14; Fall 2011 
Low, n=9; Fall 2011 Mid, n=67; Fall 20101 High, n=14).  
 
relationship between quiz grade and confidence level.  Lower achieving students were 

more confident than higher achieving students in their perceived ability to detect 

plagiarism, but they scored lower than the high-achievers on the plagiarism quiz. 

This same inverse relationship between perceived and actual ability occurred with 

the non-peer subgroup in the Fall 2010 BIOL220, but not with the portion of this 

subgroup that went on to take BIOL302 (Figure 19).  In the Fall 2010 BIOL220 iteration, 

the non-peer review subgroup was more confident than the peer review subgroup, but 

was less able to apply their perceived plagiarism knowledge.  By the time these students 

registered in BIOL302, members of the non-peer review subgroup reported being less 

confident about understanding plagiarism than their peer-review counterparts.  However, 

both the non-peer review and peer review subgroups scored nearly the same on the 

plagiarism quiz.  
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Figure 19. Initial (pre) confidence levels and plagiarism quiz scores for a) BIOL220 (top 
graph) and b) BIOL302 (bottom graph) by review method,  (N=128; BIOL220 non-peer, 
n=32; BIOL220 peer, n=55; BIOL302 writing seminar, n=22; BIOL302 no writing 
seminar, n=19; BIOL302 non-peer, n=6; BIOL302 peer, n=16). 
 

As a whole, the subgroup of BIOL302 students who had not received writing 

instruction in BIOL220 was more confident than the group that had.  While they were 

among the most confident, the non-writing-seminar subgroup scored the lowest on the 

plagiarism quiz.  The BIOL302 non-peer review group was the least confident, but the 

most able to put their understanding into practice on the plagiarism quiz. 

Without exception, each BIOL220 cohort and subgroup scored higher on the post-

intervention plagiarism quiz than they had on the pre-intervention quiz (Figure 20).  
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Figure 20. Normalized gains in confidence levels and plagiarism quiz scores by 
BIOL220 per a) achievement level (top graph) and b) review method (bottom graph),  
(N=177; Fall 2010 Low, n=15; Fall 2010 Mid, n=58; Fall 2010 High, n=14; Fall 2011 
Low, n=9; Fall 2011 Mid, n=67; Fall 20101 High, n=14, Fall 2010 non-peer, n=32; Fall 
2011 peer, n=55). 
 
Both BIOL220 cohorts as a whole became more confident in their perceived 

understanding of plagiarism over the term, with the only exception being the non-peer 

review subgroup in Fall 2010.  This subgroup became less confident in their ability to 

avoid plagiarizing.  As was the case in the pre-intervention quiz, the 2010 Fall subgroups 

showed an inverse correlation between gains in confidence and gains in skill.  As a 
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group, they tended to be overconfident in the lower-achieving groups and under confident 

in the higher achieving subgroups.  The 2011 Fall subgroups showed the same direct 

relationship between confidence and achievement level as previously, however the low 

achieving groups demonstrated the greatest gains in ability. 

 Plagiarism levels, as determined by Turnitin.com, were higher in BIOL220 than 

in BIOL302 (Figure 21).  In addition, the overall percentage of flagged passages 

 
 
Figure 21. Turnitin.com Originality Report levels by semester, (N=247; Winter 2010, 
BIOL220 n=34; Fall 2010, BIOL220 n=82; Winter 2011, BIOL302 n=17; Fall 2011, 
BIOL220 n=90; Winter 2012, BIOL302 n=24). Note. The * denotes terms in which 
BIOL302 was taught. 
 
increased in BIOL220 from the pre-intervention semester (Winter 2010) to the post-

intervention semesters (Fall 2010 and Fall 2011).  However, the originality reports 

generated by Turnitin.com do not indicate the type or severity of plagiarism present in a 

submission.  In the pre-intervention semester, the overall rate of plagiarism was 39%, 

while in both post-intervention semesters it was 13%.   

The high overall plagiarism rate in the Winter 2010 BIOL220 cohort was due 

almost entirely to errors in proper attribution (Figure 22).  Errors in attribution in the Fall 

2010 and Fall 2011 BIOL220 classes were found exclusively in the baseline lab report.  
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The Fall 2011 BIOL220 cohort had increased instances of using another student’s work 

in the baseline lab report.  The Fall 2010 cohort had more instances of patchwork (several 

instances of poor paraphrasing) and blatant (cut and paste) plagiarism than the Fall 2011 

cohort, particularly in the final lab report.  Neither BIOL302 class had problems with 

attribution or paraphrasing.  The high value for patchwork plagiarism in Winter 2012 for 

BIOL302 was due entirely to a single transfer student who had taken a BIOL220-

equivalent course at another institution. 

 
 
Figure 22. Types of Plagiarism by Semester  (N=247; Winter 2010, BIOL220 n=34; Fall 
2010, BIOL220 n=82; Winter 2011, BIOL302 n=17; Fall 2011, BIOL220 n=90; Winter 
2012, BIOL302 n=24). Note. The * denotes terms in which BIOL302 was taught. 
 

 
 

The Effect of Writing Instruction on Content Mastery 
 

 
Cohort Content Mastery 

Overall class averages for the pre-intervention (Winter 2010) and post-

intervention (Fall 2010 and Fall 2011) terms were relatively consistent (Figure 23).  The 
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Figure 23. Class averages for the final lab grade (graph a), term assignment (graph b) and 
lecture exams (graph c) in the pre-intervention (2010W) and post-intervention (2010F 
and 2011F) semesters.  Error bars show the standard deviation of the mean.  Note. 2010W 
n=64, 2010F n=86, 2011F n=94. 
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lecture instructor and the term assignment structure were identical in the three terms, but 

the structure of the laboratory portion was slightly different.  At the end of the Winter 

2010 semester, students had the option of taking a traditional written lab exam instead of 

writing a formal lab report.  This option was removed in subsequent terms.  In addition, 

all group report sheets done in Winter 2010 were replaced with the individually written 

iterative writing assignments in subsequent terms.   

The overall lab grade was the same, or was slightly lower, for the groups receiving 

writing instruction compared to the pre-treatment group in Winter 2010. The term lab 

assignment grades and lecture exam grades increased slightly from pre- to post-

intervention semesters.  Using a one-way analysis of variance at a significance level of 

0.05, the data are consistent with the hypothesis that there is no significant difference 

between the average grades in three groups.  

Despite the net lack of effect on lab grades on each cohort, the grade distribution 

within the cohorts changed (Figure 24).  The same achievement categories used in self-

reported incoming grades were also used in determining the categories for grade 

distributions.  Students scored in the high achievement range approximately ten times 

more frequently in both terms in which writing instruction was given.  In addition, the 

number of students in the low and mid-level categories was reduced to nearly half the 

number prior to the intervention.   
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Figure 24. Grade distribution for final lab grade in pre-intervention (2010W) post-
intervention (2010F and 2011F) semesters.  Note. 2010W n=64, 2010F n=86, 2011F 
n=94 and low ≤69%, mid=70-85%, high ≥86%. 

The effect on grade distribution was not nearly so pronounced in the case of the 

lecture content.  However, more students did score in the higher categories after the 

treatment (Figure 25).  Overall, the number of students in the lowest scoring category was 

 

Figure 25. Grade distribution for lecture exams in pre-intervention (2010W) post-
intervention (2010F and 2011F) semesters.  Note. 2010W n=64, 2010F n=86, 2011F 
n=94 and low ≤69%, mid=70-85%, high ≥86%. 
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reduced in the treatment terms.  Furthermore, combining both treatment terms highlights 

the slight increase in the number of students in the mid- and high-scoring categories 

compared to the pre-treatment term.  Students in the 2010 Fall term outperformed their 

2011 Fall term counterparts, which inversely correlated with their self-reported incoming 

GPAs. 

 
Review Method Subgroups 

In all Fall 2010 BIOL220 exams, the subset of students who participated in peer 

review outperformed the subset who used self- or instructor review (Figure 26). 

 

Figure 26. Exam averages for peer review and non-peer review subgroups in Fall 2010 
exams, (N=64, 2010F n=86, 2011F n=94).  Error bars = standard deviation of the mean. 
 
However, using the Mann-Whitney U-test for each exam, the data were not significantly 

different between the two review groups at an alpha level of 0.05. In addition, the peer 

review subgroup began the semester with a higher self-reported GPA than the non-peer 

subgroup. 
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INTERPRETATION AND CONCLUSION 

 
 
Both explicit instruction and the scaffolded iterative review process positively 

affected student attitude and performance (Focus Sub-Question 1).  Younger students 

found the writing seminar to be particularly helpful.  One first semester sophomore 

stated, “I had never written a science paper before this class so I had no idea what to do, 

but now I am a much better writer.” These younger students also appreciated being taught 

how to find and evaluate scientific articles using the university’s library.  

In addition to instruction designed to teach practical techniques for research, for 

writing and for avoiding plagiarizing, an iterative scaffolded process was used throughout 

both semesters.  This approach made the task of writing the final lab report less daunting 

in most students’ eyes.  Given the amount of time expected from them in writing the 

iterative assignments, students were surprisingly positive.  One student summarized this 

sentiment well by noting, “completing each mini-assignment before the final assignment 

is a good, non-overwhelming, step-like way to introduce scientific writing. It is a good 

learning tool for students to improve their writing through practice.”  

Most students were generally positive in their feelings about writing at the 

beginning of the term and became even more positive about writing by the end of the 

term.  Many mentioned becoming more confident writers, as one student reflected, 

I find writing to usually be a large hassle, but with constant practice, I have seen 

my writing skills improve vastly over the span of a few months….  When I can 

see improvement in my own work, it really builds my confidence in my writing 

abilities. 
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Several students also said they became more efficient writers, “I loved how I can now 

basically throw the report together.  I usually crack down and write it in a shorter span.”  

These comments support the findings of other researchers’ studies involving scaffolding 

lab report subsections (Feldman, et al., 2001; Rawson et al, 2005). 

Students were most consistently positive about Review and Models and Writing 

Process both at the beginning and at the end of the term.  This suggests students believe 

writing is an important skill to learn within the context of the course.  They are certainly 

looking for the tools to become better writers, but their responses in the Writing 

Usefulness section indicate they are not necessarily buying-in to “learning for the sake of 

learning” or to learning a set of skills that can be applied elsewhere. 

Student attitudes about Voice and Purpose and Writing Grades were less positive 

than other categories and failed to improve over the term.  Students showed similar 

response patterns to questions in these two areas.  They were more concerned with 

instructor explanations, checklists and rubrics, which represent lower order cognitive 

skills. Very few students understood the purpose of writing for the audience, with the 

exception of the one who stated, “What the instructor wants should be what the reader 

needs, at least in science (we write for our classmates).”  Most were unable or unwilling, 

in the time allotted, to develop higher order skills like determining what is appropriate 

writing for a given audience.   In part, this might be due to the difference between what 

instructors are looking for and what students think instructors are looking for.  One 

student in the pre-intervention survey illustrated this by stating,  

A lot of the time, writing papers for different professors [is difficult] as each prof 

is looking for a slightly different structure and outline. Although the major aspects 
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of a scientific paper are the same, these discontinuities are confusing and often 

frustrating if you have never had a certain prof [sic] before. 

 
Many students failed to understand that good writing transcends mere formatting.  The 

theme of students lacking development in higher order cognitive skills emerged in 

students’ attitudes to Writing Usefulness, as well.  Most students were unable to 

recognize that the general writing skills learned in English 100 could be transferred to 

science writing.   Likewise, many appeared to downplay the usefulness of science writing 

knowledge in their future studies or careers. 

Students who had already begun working in science were more likely to 

understand the importance of writing in science: “I’ve started working in a scientific 

scene, and these skills (particularly vocab [sic]) are showing their worth.” In contrast, a 

less-experienced student wrote, “I believe science should focus more on discovering and 

experimenting than writing.”  The solution to help students understand the usefulness of 

writing in science might be as simple as ensuring they see science writing in action.  

Some students, particularly high-achievers, had misconceptions about writing 

effort and how it relates to grades.  For example, one student noted, “Writing = Instructor 

Bias.  Tests = Knowledge.”  More students reported scoring higher on lab reports than on 

exams, yet many of these students preferred to spend their time studying rather than 

writing.  Despite evidence to the contrary, many students held on to the notion that grades 

are lower for writing than for exams.  Therefore, to some students, writing is not 

favorable in terms of cost/benefit.  One student expressed his frustration by saying, “I 

dislike writing b/c [sic] there is no right/wrong answer and it is impossible to get 100%.”  

This holdover appears to result from student experiences in English 100, which is 
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notorious at the University of Regina for its low grades.   The resulting misconceptions 

and entrenched attitudes will be difficult to address. 

 The majority of students fall into the mid-level achievement subgroup, which 

demonstrated the greatest gains in positive attitudes toward writing over the course of the 

semester.  Low-achieving students tended to dislike writing and tended to retain this 

attitude.  The high-achieving subgroup did not demonstrate substantive gains, perhaps 

because their attitudes were already highly positive at the beginning of the term. 

Students who participated in the peer review process became more positive about 

writing than those who used self- or instructor-review (Focus Sub-Question 4).  They 

wrote better lab reports with fewer lab-report specific errors.  However, even after a 

semester of writing and peer review however, there remained a widespread student belief 

that instructor review is superior.  Many students who had used the peer review process 

expressed the view that the instructor “give(s) suggestions to their liking.  This helps us 

to learn how the instructor wants it done.”   However, my findings are congruent with 

those of Rice (1998): in peer review there is an additional exemplar/modeling component 

not found in instructor review.  Although peer review is demonstrably more effective 

than instructor review, it might be the most difficult aspect of the review process to 

address with students.  It requires maturity and confidence in one’s own writing not to 

feel that the instructor is the ultimate authority. We tell student writers to reject the parts 

of a peer review with which they disagree, but the structure of the teacher-pupil 

relationship makes this difficult.  Perhaps using multiple peer reviewers to obtain a wider 

range of opinions would address this issue. 

Issues with instructor feedback are linked to student misconceptions about being 
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given grades rather than earning grades.  Students want to know the right answers so that 

they can get the best grade possible.  Many students expressed the idea that the peer 

reviewer should fix all their mistakes so that they are given a higher grade than otherwise. 

This concept relates to the misunderstood role of the peer reviewer as a coach rather than 

as a judge.  Students tended to place an authority role on their reviewers, but did not take 

on that role themselves.  Many students, particularly the high-achievers, tended to 

overestimate their own reviewing skill and underestimate that of their peer reviewer.  

Using more than one peer reviewer can rectify issues with inconsistent or sloppy reviews. 

Both explicit writing instruction and the iterative review process improved 

students’ attitudes about writing.  The trend of increasingly more positive attitudes to 

writing was especially true of students who performed peer review throughout the term.  

The mid-achieving students, who are the majority of each class, also exhibited this 

positive attitudinal shift.  Furthermore, BIOL302 students who took BIOL220 in a 

semester in which explicit writing instruction was given were far more positive about 

writing in general than those who had not.   

It appears on the surface that explicit writing instruction, iterative writing and 

peer review had no effect on lab report grades.  However there are some mitigating 

factors to consider:  The pre-intervention Winter 2010 students had the option of writing 

an exam instead of a lab report, therefore it is likely that the better writers self-selected 

the lab report option, resulting in a comparatively higher class grade than would have 

occurred with a mandatory lab report.  In the Fall 2010 term, the final lab report was 

written on a different topic than the iterative assignments had been, thereby forcing 

students to apply skills learned earlier in the term to new writing.  In the Fall 2011 term, 
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however, the iterative assignments were draft versions of components of the final lab 

report.  In both the Fall 2010 and Fall 2011 terms, low grades resulting from plagiarism 

may have contributed to lower overall lab averages compared to Winter 2010.   

The greater improvement in lab report-specific writing skills in Fall 2011 over 

Fall 2010 might have been due to improvements in the instructions made in response to 

student comments.  With a greater emphasis on how to construct a Results section in Fall 

2011, this cohort improved their data presentation and analysis.  However, improvements 

in discussion quality were lacking in some cases; students still had difficulty 

distinguishing between information needed in their Introduction and supporting evidence 

for the claims they made in their Discussion.  The solution to this might be as simple as 

specifying that few outside sources – and only enough to support the main argument the 

writer is making -- should be used in the Discussion. 

Formatting, Methods and referencing represent lower-order cognitive tasks 

compared to the Results and Discussion sections.  The low-achieving group improved in 

the two lowest of the lower-order skills: formatting and grammar.  The high-achieving 

subgroup was the only group to improve higher-order sections like the Abstract and the 

Discussion.   Therefore, the majority of the students were not yet developing higher-order 

skills.  The lack of improvement overall in grammar may be tied to students not routinely 

looking at instructor feedback.  As a result, they continued to make the same simple 

mistakes in grammar and referencing.  At the end of the term these aspects were graded 

more stringently, accounting for the high normalized percent loss.  Repeatedly 

emphasizing higher-order concepts in the review process might help students to see that 

they need to think at a deeper level to write effective lab reports.  In addition, a 
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mandatory “response to reviewer” section in every final draft might address the issue of 

students not effectively using peer or instructor feedback. 

There was no substantial difference in the overall BIOL302 lab report grades 

between the students who had received writing instruction in BIOL220 and those who 

had not.  However, the students who had received writing instruction were younger and 

less experienced than their non writing-instruction counterparts, yet were still able to earn 

similar grades.  BIOL302 students who had participated in the writing seminar in 

BIOL220 performed better on higher order categories like the Abstract and the 

Discussion. Furthermore, students who had participated in peer-review in BIOL220 

outperformed those who had not.  The effect of writing instruction and peer review 

combined increased overall lab grades in courses taken after BIOL220. 

Students had the most difficulty with composition at the beginning of the term.  

While there was no net gain in general writing skills over either semester of BIOL220, 

some aspects did improve (Focus Sub-Question 2).  By the end of the semester, all 

students avoided using passive voice and both peer and non-peer subgroups improved 

different aspects of their sentence structure and paragraphing. 

Students did improve their use of binomial nomenclature, which was their greatest 

problem in the baseline lab report.  In the Fall 2010 cohort, increases in data presentation 

and analysis errors by the non-peer subgroup effectively cancelled out gains made by the 

peer review subgroup.  This resulted in no net change in lab-specific errors.  The Fall 

2011 group improved their data presentation, but began including background 

information in the Discussion section. 
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Students reduced lower-order general mechanical and nomenclature errors over 

the term.  However, higher-order compositional errors persisted and, many students still 

had difficulty putting the correct types of information in each lab report section.  Again, 

requiring a “response to reviewer” section in all writing may help to improve and solidify 

writing skills. Clearly students need continued practice in general and scientific writing 

style beyond a single semester intervention.  

An integral part of scientific writing skills is proper attribution.  While there was 

some evidence that students better understood attribution at the end of the treatment 

terms, conflicting trends occurred in the two BIOL220 cohorts.  The Fall 2010 BIOL220 

cohort and the BIOL302 students who had not participated in the writing seminar were 

more confident in their ability to detect plagiarism, but less able to actually detect it.  

Conversely, the Fall 2011 BIOL220 cohort and BIOL302 students who had participated 

in the writing seminar were less confident, but more able. Within the scope of this 

project, confidence in understanding plagiarism did not predict the ability to detect it.  In 

many cases, the more students actually understood about plagiarism, the less confident 

they were in their ability. Despite the lack of predictive value of the pre-intervention 

surveys, it is clear that most students better understood and were better able to detect 

plagiarism at the end of the term. 

Students’ overall skill in citing, referencing and attribution increased with the 

introduction of the writing seminar.  On the surface writing instruction appears to have 

not reduced plagiarism.  However, the Winter 2010 semester was the first in which 

Turnitin.com was used, so there were no previous students’ lab final reports in the 

database.  Students may have copied parts of previous lab reports, but there was no way 
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to detect this.  In addition, several studies point to the flaws in Turnitin.com’s originality 

reports in flagging actual plagiarism (Warn, 2006).  A very low or low score does not 

necessarily indicate completely original, summarized work.  Likewise, lab reports having 

originality scores in the moderate range frequently did not have instances of plagiarism.  

All papers must also be checked manually. 

The structure of the writing assignments for Fall 2010 may have set students up to 

plagiarize from their group work.  Indeed, most instances of plagiarism in this cohort 

were due to varying degrees of recycling phrases used in their team projects.  This 

temptation to borrow from group work was removed for the Fall 2011 term by changing 

the lab report topic.  This may explain the lower incidence of group work disguised as 

individual work. The single case of blatant plagiarism in BIOL302 was evidence for the 

success of writing instruction in BIOL220; the guilty student took an equivalent course, 

without writing instruction, at another university.   

Even with extensive instruction, subtle plagiarism was not eliminated. The 

number of students who committed patchwork plagiarism was low in the Fall 2010 and 

Fall 2011 semesters, but it was still present.  While disheartening, the inability to 

completely eradicate all plagiarism corresponds to the findings of Soto, Anand and 

McGee (2004).   

The data do not support the prediction that explicit writing instruction increases 

content mastery, particularly for lecture content (Focus Sub-Question 3).  However, the 

negative shift in grade distribution for the lab exam and lecture exams suggest an increase 

in the number of students falling into the higher-achieving categories.  In addition, peer 

review seems to account for a slight increase in lecture exam grades.  It is possible that 
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any overall increases in content mastery manifest later in each student’s academic career.  

Another possible explanation is that the “multiple-choice with justification” lecture exam 

style or the short answer practical lab exam structure measure different skills than the 

ones being developed with lab report writing. 

 This trend of delayed positive effects was illustrated by the longitudinal study.  

Both explicit instruction and review method positively affected student attitudes to 

writing.  Furthermore, the combined effect of instruction and peer review increased the 

quality of each lab report component in BIOL302.  The writing seminar students were 

approximately half an academic year behind their non-writing-seminar counterparts, but 

they were able to produce the same quality in their lab reports overall.  In effect, the 

writing seminar supplanted at least one term’s writing experience.  Additionally, writing 

seminar students who had used peer review outperformed those who had not.  Although it 

was beyond the scope of this study, I expect that students who had writing instruction and 

who participated in peer review earned higher grades in BIOL302 exams. 

Despite immediate positive changes to student attitude and lab report quality, 

substantive increases in writing skills and content mastery will apparently take more than 

a single semester of additional writing.  Whether each student realizes it or not however, 

each has learned something.  Some will choose to build upon this and some will not, but 

all have been given a solid foundation from which to start. 
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VALUE 

 
 

While the students themselves may not necessarily have recognized that their 

writing skills increased, having no way of knowing what they would have achieved 

otherwise, they seemed to be more aware of how they were writing by the end of the 

semester.  Many demonstrated a newfound sense of confidence in their ability to write, 

which can only serve as a positive feedback loop for future writing. Most were 

appreciative that someone took the time to walk them through the process of writing a lab 

report, since previous instructors had just expected them to know what to do. 

Writing skills are extremely lacking among many students and I am glad a new 

approach is being made to improve this area of weakness.  I just hope that 

leniency will be used when necessary and that my overall preformance [sic] can 

be improved in this class and future situations involving written communication. 

One can be intelligent, but without paper writing skills they may as well be 

deemed inadequate. 

I learned a lot over the course of my project about how students feel about 

writing.   My own misconception that students hate writing, and that they would avoid it 

if possible, was challenged by the amount of buy-in I saw from the students.  I was 

surprised to see how many were willing to forgo their usual cost/benefit analysis, despite 

the workload involved in the process.  They worked harder than the grades allotted would 

normally merit, simply because they understood writing well would help them in their 

university careers and beyond.   
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Implementing a project on science writing with my students at the same time as I 

was learning new writing styles myself provided me with insight I believe I would not 

have had otherwise.  My research topic allowed me to have a unique, real-time 

relationship with my students. I was able to empathize more strongly with what the 

students were going through in their writing by virtue of going through many of the same 

things myself.  In turn, my students empathized with me.   

The value of the action research process for me as a teacher in general has been 

immeasurable.  It is one thing to read the Journal of College Science Teaching on one’s 

own, but another thing entirely to read it having a toolbox of formative assessments and 

action research theory.  The difference to me has been the difference between watching 

sports on television and actually doing the sports. 

My approach to teaching has completely changed.  I am much more aware of 

what I am doing and why I am doing it.  I intend to continue collecting data using the 

action research model as a way of determining the effectiveness of implementing further 

formative assessments.  My departmental peers and colleagues remain interested in my 

findings and have been able to apply them to their teaching. 

My contributions to my department and to my institution are much greater than 

they would have been had I not practiced action research.  This process has given me the 

confidence to make more contributions in curriculum discussions.  My department is 

currently undertaking a review of its curriculum, and I feel my input has been valued, in 

part due to my newfound experience in science education.  In my department, there is 

already discussion about adding a writing component similar to the one I developed to 

our graduate student “Introduction to Graduate Research” course.  In addition, my lab 
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instructor colleagues and I are lobbying for the creation of a mandatory one credit 

scientific writing course for our second semester freshmen. 
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STUDENT WRITING ATTITUDES SURVEY* 

 

 

 

 

 

 

 

 

 

*Based on Rhoads, et al., 1998 
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Appendix A 

Beginning of term BIOL220 201030, BIOL302 201110 

Part I: Demographic Questions – Please fill in the blank for the following five 
questions. 
1.  I have completed ____ credit hours so far. 

2. My approximate average is ____ % so far. 

3. I am enrolled in ____ credit hours this term. 

4. My major is ____________ with an ultimate career goal of ____________________. 

5. I have written _____ lab reports, _____ of which were in biology classes. 

 
Part II: Attitudes about writing usefulness – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
1. In general, I 
(a) enjoy writing 
(b) am a good writer 

 

2. Learning to write requires: 
(a) a serious effort. 
(b) a special talent. 

 

3. If I had a choice: 
(a) I would never take a writing course. 
(b) I would still take a writing course for my own benefit. 

 

4. Writing skills that are taught in English 100 can be helpful to me: 
(a) in my everyday life. 
(b) if I were to become a writer. 

 

5. Writing skills that are taught in biology can be helpful to me: 
(a) in my everyday life. 
(b) if I were to become a science writer. 

 

6. I took English 100 
(a) to satisfy course requirements. 
(b) to learn useful skills. 

 

7. The relationship of science writing to everyday life is usually: 
(a) easy to recognize. 
(b) hard to recognize. 

 

8. To me, writing is: 
(a) something I can improve. 
(b) a gift people are born with. 
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Part III: Attitudes about writing grades – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
9. My grade on a paper: 
(a) shows I understand how to write. 
(b) shows I can do things the way the teacher wants them done. 

 

10. When I get a lab report (or other type of written work) back: 
(a) I understand the comments and grade. 
(b) I rarely read the comments and only look at the grade. 

 

11. Doing well on a lab report (or other writing) depends on: 
(a) how much time I put into writing. 
(b) how well the instructor explains what I have to do. 

 

 
Part IV: Attitudes about the writing process – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
12. When I am given an assignment: 
(a) I look forward to putting my ideas on paper. 
(b) I dread writing. 

 

13. When I experience difficulty writing: 
(a) I immediately seek help, or give up trying. 
(b) I try hard to figure out what to do on my own. 

 

14. When I am writing a paper: 
(a) I often get stuck and have to start over. 
(b) I usually write the whole thing in one go. 

 

15. In writing, it is important for me to: 
(a) follow the instructions and/or rubric exactly. 
(b) learn how to organize that material and use it. 

 

16. After I read the McMillan text and lab report instructions: 
(a) I could write a lab report on my own for another biology class. 
(b) I have difficulty writing lab report for other biology classes. 

 

17. The first thing I do when writing a lab report (or other writing) is: 
(a) I try to begin writing the report from start to finish (in order). 
(b) I try to develop ideas and tend to write sections out of order. 

 

18. In order to write a lab report (or paper), I need to: 
(a) have written a lab report (or paper) like it before. 
(b) know how to write lab reports (or papers) in general. 

 

19. Grammar, punctuation, and mechanics: 
(a) are impossible to master after the age of  about 11. 
(b) can always be mastered with effort. 
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Part V: Attitudes about revision and models – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
20. For me, time spent on invention before I write the draft: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

21. For me, time spent revising a lab report or paper: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

22. For me, revising means: 
(a) rewriting parts of a lab report or paper. 
(b) changing words and correcting spelling and punctuation. 

 

23. For me, having a peer review my writing: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

24. For me, reviewing my own writing after a few days’ break 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

25. For me, reviewing a peer’s lab report or paper 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper, myself. 

 

26. When the teacher shows us a successful student lab report or paper: 
(a) I try to copy what it does. 
(b) I try to figure out what makes it successful on my own. 

 

 
Part VI: Attitudes about voice and purpose – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
27. How well I do on a lab report of paper depends on: (a) if I write what 
the instructor wants. 
(b) if I work out what the readers need. 

 

28. To me, writing is: 
(a) a way to find out what you understand. 
(b) a way for instructors to grade us. 

 

 
Part VII: Attitudes about the writing survey – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
29. I answered all the questions in this survey: 
(a) to the best of my ability. 
(b) without thinking seriously about them. 

 

30. I think this survey 
(a) will be useful for the instructor to tailor writing instruction for my 
needs. 
(b) will be useful to me in understanding my own strengths and 
weaknesses in writing, 
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End of term BIOL220 201030 

Part I: Demographic Questions – Please fill check the appropriate box for the 
following five questions (one check per box only). 
 
1.  I was in the lab section on: 

 Tuesday afternoons (2:30-5:20) 
 Wednesday afternoons (2:30-5:20) 
 Wednesday evenings (6:00-8:50) 
 Thursday afternoons (2:30-5:20) 
 Thursday evenings (6:00-8:50) 

 
2. My Assignment 2 (Materials and Methods) was reviewed using: 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review using the peer review form 
 Instructor review using the peer review form 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
________________________________________________________________________
________________________________________________________________________ 
 
3. My Assignment 3 (Results) was reviewed using: 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review using the peer review form 
 Instructor review using the peer review form 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
________________________________________________________________________
________________________________________________________________________ 
 
 
4. My Assignment 4 (Content) was reviewed using: 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review using the peer review form 
 Instructor review using the peer review form 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
________________________________________________________________________
________________________________________________________________________ 
 
Given your responses above, indicate which type of review you would prefer and explain 
why you would prefer it. 
 
5. For my Final Lab Report, I am taking the ___ option: 

 Early for 10% bonus 
 Early for instructor feedback 
 Regular due date with the choice to rewrite (for a maximum grade of 85%) 
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Part II: Attitudes about writing usefulness – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
1. In general, I 
(a) enjoy writing 
(b) am a good writer 

 

2. Learning to write requires: 
(a) a serious effort. 
(b) a special talent. 

 

3. If I had a choice: 
(a) I would never take a writing course. 
(b) I would still take a writing course for my own benefit. 

 

4. Writing skills that are taught in English 100 can be helpful to me: 
(a) in my everyday life. 
(b) if I were to become a writer. 

 

5. Writing skills that are taught in biology can be helpful to me: 
(a) in my everyday life. 
(b) if I were to become a science writer. 

 

6. I took English 100 
(a) to satisfy course requirements. 
(b) to learn useful skills. 

 

7. The relationship of science writing to everyday life is usually: 
(a) easy to recognize. 
(b) hard to recognize. 

 

8. To me, writing is: 
(a) something I can improve. 
(b) a gift people are born with. 

 

 
Part III: Attitudes about writing grades – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
9. My grade on a paper: 
(a) shows I understand how to write. 
(b) shows I can do things the way the teacher wants them done. 

 

10. When I get a lab report (or other type of written work) back: 
(a) I understand the comments and grade. 
(b) I rarely read the comments and only look at the grade. 

 

11. Doing well on a lab report (or other writing) depends on: 
(a) how much time I put into writing. 
(b) how well the instructor explains what I have to do. 
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Part IV: Attitudes about the writing process – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
12. When I am given an assignment: 
(a) I look forward to putting my ideas on paper. 
(b) I dread writing. 

 

13. When I experience difficulty writing: 
(a) I immediately seek help, or give up trying. 
(b) I try hard to figure out what to do on my own. 

 

14. When I am writing a paper: 
(a) I often get stuck and have to start over. 
(b) I usually write the whole thing in one go. 

 

15. In writing, it is important for me to: 
(a) follow the instructions and/or rubric exactly. 
(b) learn how to organize that material and use it. 

 

16. After I read the McMillan text and lab report instructions: 
(a) I could write a lab report on my own for another biology class. 
(b) I have difficulty writing lab report for other biology classes. 

 

17. The first thing I do when writing a lab report (or other writing) is: 
(a) I try to begin writing the report from start to finish (in order). 
(b) I try to develop ideas and tend to write sections out of order. 

 

18. In order to write a lab report (or paper), I need to: 
(a) have written a lab report (or paper) like it before. 
(b) know how to write lab reports (or papers) in general. 

 

19. Grammar, punctuation, and mechanics: 
(a) are impossible to master after the age of  about 11. 
(b) can always be mastered with effort. 

 

 
Part V: Attitudes about revision and models – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
20. For me, time spent on invention before I write the draft: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

21. For me, time spent revising a lab report or paper: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

22. For me, revising means: 
(a) rewriting parts of a lab report or paper. 
(b) changing words and correcting spelling and punctuation. 

 

23. For me, having a peer review my writing: 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 

 

24. For me, reviewing my own writing after a few days’ break 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper. 
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25. For me, reviewing a peer’s lab report or paper 
(a) is a waste of time. 
(b) helps me come up with a better lab report or paper, myself. 

 

26. When the teacher shows us a successful student lab report or paper: 
(a) I try to copy what it does. 
(b) I try to figure out what makes it successful on my own. 

 

 
Part VI: Attitudes about voice and purpose – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
27. How well I do on a lab report of paper depends on: 
(a) if I write what the instructor wants. 
(b) if I work out what the readers need. 

 

28. To me, writing is: 
(a) a way to find out what you understand. 
(b) a way for instructors to grade us. 

 

 
Part VII: Attitudes about the writing survey – In this section, indicate your level of 
agreement with both the (a) and (b) statements. SA=Strongly agree, A=Agree, 
N=Neither agree nor disagree, D=Disagree, SD=Strongly disagree. 
29. I answered all the questions in this survey: 
(a) to the best of my ability. 
(b) without thinking seriously about them. 

 

 

Part VIII: Attitudes about the writing seminar and mini-assignments. 

30. What aspects about the writing seminar were helpful for your learning?  Describe the 
pros and cons for your learning with regard to the mini-assignments (Assignments 2-4). 
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Beginning of term: BIOL220 201130, BIOL302 201210 

Part I: Demographic Questions – Please fill in the blanks for the following five questions. 

1.  I have completed ____ credit hours so far and am enrolled in ____ credit hours this term. 
2. My approximate average is ______ % so far. 
4. My major is _____________________ with an ultimate career goal of _______________________. 
5. I have written _____ (number) full lab reports (Intro, M&M, Results, Discussion, References), _____ 
(number) of which were in biology classes. 
 
Part II: Lab expectations questions - Please fill in the blanks for the following questions. 

1.  I think that the time is takes to prepare for laboratory sessions should be less/about the same/more than 
time spent preparing for lectures. 
2. For each three-hour lab, I expect to spend 1 / 2 /3 hour(s) in lab and ____ hour(s) preparing for or writing 
up the lab. 
 
Part III: Attitudes about writing usefulness – In this section, indicate your level of agreement with both the (a) 
and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
 
 
1. In general, I 
 

a) enjoy writing and am a good writer 
SA A N D SD 

. 

b) dread writing because I am not 
confident 

SA A N D SD 
. 

 
2. I tend to 
 

a) be confident in my ability to write a 
lab report in my own words 

SA A N D SD 
. 

b) avoid writing if possible or 
procrastinate on writing assignments 

SA A N D SD 
. 

 
3. If I had a choice: 
 

a) I would still take a writing course 
for my own benefit. 

SA A N D SD 
. 

b) I would never take a writing course. 
 

SA A N D SD 
. 

 
4. Writing skills that are taught in 
English 100 can be helpful to me: 
 

a) in my everyday life. 
SA A N D SD 

. 

b) only if I were to become a writer. 
SA A N D SD 

. 

 
5. Writing skills that are taught in 
biology can be helpful to me: 
 

a) in my everyday life. 
SA A N D SD 

. 

b) only if I were to become a science 
writer. 

SA A N D SD 
. 

 
6. I took English 100 
 

a) also to learn useful skills. 
SA A N D SD 

. 

b) solely to satisfy course 
requirements. 

SA A N D SD 
. 

 
7. The relationship of science 
writing to everyday life is usually: 
 

a) easy to recognize. 
SA A N D SD 

. 

b) hard to recognize. 
SA A N D SD 

. 

 
8. To me, writing is: 
 

a) something I can improve. 
SA A N D SD 

. 

b) a gift people are born with. 
SA A N D SD 

. 
 
9. I would prefer to learn 
 

a) general principles for science 
writing, so I can apply them to other 
sub-disciplines. 

SA A N D SD 
 

b) specific details for each sub-
discipline or instructor 
(checklist/template). 

SA A N D SD 
. 

Additional comments about writing usefulness: 
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Part IV: Attitudes about writing grades – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
      
10. My grade on a paper: 
 

a) shows I understand how to write and 
that I understand the topic. 

SA A N D SD 
. 

b) shows I can do things the way the 
instructor wants them done. 

SA A N D SD 
. 

 
11. When I get a lab report (or 
other type of written work) back: 
 

a) I try to understand how the 
comments can be used to improve my 
writing. 

SA A N D SD 
. 

b) I rarely read the comments 
thoroughly and usually only look at the 
grade. 

SA A N D SD 
. 

 
12. Doing well on a lab report (or 
other writing) depends on: 
 

a) how much time I put into writing. 
 

SA A N D SD 
. 

b) how well the instructor explains 
what I have to do. 

SA A N D SD 
. 

Additional comments about writing grades: 

 
17. When I am given an 
assignment: 

a) I look forward to putting my ideas 
on paper. 

SA A N D SD 

. 

b) I dread writing. 
 

SA A N D SD 

. 
 
18. When I am given an 
assignment: 
 

a) I start on it fairly early. 
SA A N D SD 

. 

b) I put it off as long as possible 
SA A N D SD 

 

 
19. When I experience difficulty 
writing: 

a) I try hard to figure out what to do on 
my own before asking for help. 

SA A N D SD 
. 

b) I give up trying on my own and ask 
my instructor for help. 

SA A N D SD 
. 

 
20. When I am writing a paper: 

a) I write a section until I get stuck and 
then move on to the next. 

SA A N D SD 
. 

b) I usually write the whole thing in one 
“go.” 

SA A N D SD 
. 

 
21. In writing, it is important for me 
to: 
 

a) learn how to organize that material 
and use it. 

SA A N D SD 
. 

b) follow the instructions and/or rubric 
exactly like a template. 

SA A N D SD 
. 

 
22. After I read the McMillan (or 
other writing guide) text and lab 
report instructions/rubric: 
 

a) I could write a lab report on my 
own for another biology class. 

SA A N D SD 
. 

b) I would have difficulty writing lab 
report for other biology classes. 

SA A N D SD 
. 

 
23. The first thing I do when 
writing a lab report (or other 
writing) is: 
 

a) I try to develop ideas and tend to 
write sections out of order. 

SA A N D SD 
. 

b)I  try to begin writing the report from 
start to finish (in order). 

SA A N D SD 
. 

 
24. When I write, my first draft 

a) contains my major ideas, but is not 
very polished. 

SA A N D SD 
. 

b) has to be as close to my final draft as 
possible.   

SA A N D SD 
. 

 
25. In order to write a lab report (or 
paper), I need to: 

a) know how to write lab reports (or 
papers) in general. 

SA A N D SD 
. 

b) have written a lab report (or paper) 
like it before. 

SA A N D SD 
. 
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Part V: Attitudes about writing effort – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
      
13. If I had the choice of doing one 
of two evenly-weighted items (a 
test worth 5% and a lab report 
worth 5%) 
 

a) I would prefer using my time to 
write the lab report 

SA A N D SD 
. 

b) I would prefer using my time to 
study for the test. 

SA A N D SD 
. 

14. If I had the choice of doing one 
of two evenly-weighted items (a 
test worth 30% and a lab report 
worth 30%) 
 

a) I would prefer using my time to 
write the lab report 

SA A N D SD 
. 

b) I would prefer using my time to 
study for the test. 

SA A N D SD 
. 

 
15. The time I spend studying for a 
test 
 

a) is less time than I typically spend 
writing a lab report. 

SA A N D SD 
. 

b) is more time than I typically spend 
writing a lab report. 

SA A N D SD 
. 

 
16. I tend to 
 

a) score higher grades on lab reports 
 

SA A N D SD 
. 

b) score higher grades on midterm 
exams 
 

SA A N D SD 
. 

Additional comments about writing effort: 
 
Part VI: Attitudes about the writing process – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 

 
17. When I am given an assignment: 
 

a) I look forward to putting my ideas 
on paper. 

SA A N D SD 

. 

b) I dread writing. 
 

SA A N D SD 

. 
 
18. When I am given an assignment: 
 

a) I start on it fairly early. 
SA A N D SD 

. 

b) I put it off as long as possible 
SA A N D SD 

 

 
19. When I experience difficulty 
writing: 

a) I try hard to figure out what to do 
on my own before asking for help. 

SA A N D SD 
. 

b) I give up trying on my own and 
ask my instructor for help. 

SA A N D SD 
. 

 
20. When I am writing a paper: 

a) I write a section until I get stuck 
and then move on to the next. 

SA A N D SD 
. 

b) I usually write the whole thing in 
one “go.” 

SA A N D SD 
. 

 
21. In writing, it is important for me 
to: 
 

a) learn how to organize that material 
and use it. 

SA A N D SD 
. 

b) follow the instructions and/or 
rubric exactly like a template. 

SA A N D SD 
. 

 
22. After I read the McMillan (or 
other writing guide) text and lab 
report instructions/rubric: 
 

a) I could write a lab report on my 
own for another biology class. 

SA A N D SD 
. 

b) I would have difficulty writing lab 
report for other biology classes. 

SA A N D SD 
. 

 
26. Grammar, punctuation, and 
mechanics: 

a) can always be mastered with effort. 
 

SA A N D SD 
. 

b) are impossible to master after the age 
of  about 11. 

SA A N D SD 
. 
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23. The first thing I do when writing 
a lab report (or other writing) is: 
 

a) I try to develop ideas and tend to 
write sections out of order. 

SA A N D SD 
. 

b)I  try to begin writing the report 
from start to finish (in order). 

SA A N D SD 
. 

 
24. When I write, my first draft 

a) contains my major ideas, but is not 
very polished. 

SA A N D SD 
. 

b) has to be as close to my final draft 
as possible.   

SA A N D SD 
. 

 
25. In order to write a lab report (or 
paper), I need to: 

a) know how to write lab reports (or 
papers) in general. 

SA A N D SD 
. 

b) have written a lab report (or paper) 
like it before. 

SA A N D SD 
. 

 
26. Grammar, punctuation, and 
mechanics: 

a) can always be mastered with 
effort. 
 

SA A N D SD 
. 

b) are impossible to master after the 
age of  about 11. 

SA A N D SD 
. 

Additional comments about the writing process: 
 
Part VII: Attitudes about revision and models – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 

 
27. For me, time spent on 
invention before I write the draft: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
28. For me, time spent revising a 
lab report or paper: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
29. For me, revising means: 

a) rewriting parts of a lab report or paper. 
 

SA A N D SD 
. 

b) changing  a few words and correcting 
spelling and punctuation. 

SA A N D SD 
. 

 
30. For me, having a peer review 
my writing: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
31. For me, reviewing my own 
writing after a few days’ break 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
32. For me, reviewing a peer’s lab 
report or paper 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
33. When the teacher shows us a 
successful student lab report or 
paper: 
 

a) I try to figure out what makes it 
successful on my own. 

SA A N D SD 
. 

b) I try to copy what it does. 
 

SA A N D SD 
. 

 
Additional comments about revision: 
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Part VIII: Attitudes about voice and purpose – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 
34. How well I do on a lab report 
or paper depends on: 
 

a) if I work out what the readers need. 
SA A N D SD 

. 

b) if I write what the instructor wants. 
SA A N D SD 

. 

 
35. To me, writing is: a) a way to find out what I understand. 

SA A N D SD 
. 

b) only a way for instructors to grade 
us. 

SA A N D SD 
. 

 
Part IX: Attitudes about understanding – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
 
36. Following the correct style and 
formatting conventions for a piece 
of writing  

a) is an important part of the 
assignment. 

SA A N D SD 
. 

b) is less important than what is 
presented. 

SA A N D SD 
. 

37. Correct spelling, grammar, 
punctuation and usage are a) important in good writing 

SA A N D SD 
. 

b) less important as long as the ideas 
are there 

SA A N D SD 
. 

38. I understand concepts better a) after writing about them. 
SA A N D SD 

. 

b) after taking an exam on the concept. 
SA A N D SD 

. 
39. I understand concepts for 
longer 

a) if I wrote about them. 
SA A N D SD 

. 

b) if I took an exam about them. 
SA A N D SD 

. 
 
 
Part X: Attitudes about the writing survey – In this section, indicate your level of agreement with both the (a) 
and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
A. I think this survey a) will be useful for the instructor to 

tailor writing instruction for my needs. 
SA A N D SD 

. 

b) will be useful to me in 
understanding my own strengths and 
weaknesses in writing. 

SA A N D SD 
. 

 
B. I answered all the questions in 
this survey: 
  

a) to the best of my ability. 
SA A N D SD 

. 

b) without thinking seriously about 
them. 

SA A N D SD 
. 

 
If you wish to make any additional comments, please use the space below: 
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End of term BIOL220 201130 

Part I: Demographic Questions  
 

1.  I was in the lab section on: ________________ (day of week) at ____________ (start time) 
2. My Materials and Methods Assignment (2a) was reviewed using (check all that apply): 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review with or without the peer review form 
 Informal instructor review (emailed questions, office hours, hallway conversations) 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
 
3. My Results Assignment (3a) was reviewed using (check all that apply): 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review with or without the peer review form 
 Informal instructor review (emailed questions, office hours, hallway conversations) 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
 
4. My Content Assignment (4a) was reviewed using (check all that apply): 

 Anonymous peer review 
 Team (non-anonymous) peer review 
 Self review with or without the peer review form  
 Informal instructor review (emailed questions, office hours, hallway conversations) 

 
For the type of review you checked above, briefly list the pros and cons for your learning. 
 
Given your responses above, indicate which type(s) of review you prefer and explain why you 
prefer it/them. 
 
 
 

Part II: Lab report options  
5. For my Final Lab Report, I am taking the ___ option: 

 Early for 10% bonus 
 Early for instructor feedback 
 Regular due date with the choice to rewrite (for a maximum grade of 85%) 
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Part III: Attitudes about writing usefulness – In this section, indicate your level of agreement with both the (a) 
and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
 
 
1. In general, I 
 

a) enjoy writing and am a good writer 
SA A N D SD 

. 

b) dread writing because I am not 
confident 

SA A N D SD 
. 

 
2. I tend to 
 

a) be confident in my ability to write a 
lab report in my own words 

SA A N D SD 
. 

b) avoid writing if possible or 
procrastinate on writing assignments 

SA A N D SD 
. 

 
3. If I had a choice: 
 

a) I would still take a writing course 
for my own benefit. 

SA A N D SD 
. 

b) I would never take a writing course. 
 

SA A N D SD 
. 

 
4. Writing skills that are taught in 
English 100 can be helpful to me: 
 

a) in my everyday life. 
SA A N D SD 

. 

b) only if I were to become a writer. 
SA A N D SD 

. 

 
5. Writing skills that are taught in 
biology can be helpful to me: 
 

a) in my everyday life. 
SA A N D SD 

. 

b) only if I were to become a science 
writer. 

SA A N D SD 
. 

 
6. I took English 100 
 

a) also to learn useful skills. 
SA A N D SD 

. 

b) solely to satisfy course 
requirements. 

SA A N D SD 
. 

 
7. The relationship of science 
writing to everyday life is usually: 
 

a) easy to recognize. 
SA A N D SD 

. 

b) hard to recognize. 
SA A N D SD 

. 

 
8. To me, writing is: 
 

a) something I can improve. 
SA A N D SD 

. 

b) a gift people are born with. 
SA A N D SD 

. 
 
9. I would prefer to learn 
 

a) general principles for science 
writing, so I can apply them to other 
sub-disciplines. 

SA A N D SD 
. 

b) specific details for each sub-
discipline or instructor 
(checklist/template). 

SA A N D SD 
. 

Additional comments about writing usefulness: 
 
 
Part IV: Attitudes about writing grades – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
      
10. My grade on a paper: 
 

a) shows I understand how to write and 
that I understand the topic. 

SA A N D SD 
. 

b) shows I can do things the way the 
instructor wants them done. 

SA A N D SD 
. 

 
11. When I get a lab report (or 
other type of written work) back: 
 

a) I try to understand how the 
comments can be used to improve my 
writing. 

SA A N D SD 
. 

b) I rarely read the comments 
thoroughly and usually only look at the 
grade. 

SA A N D SD 
. 

 
12. Doing well on a lab report (or 
other writing) depends on: 
 

a) how much time I put into writing. 
 

SA A N D SD 
. 

b) how well the instructor explains 
what I have to do. 

SA A N D SD 
. 

Additional comments about writing grades: 
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Part V: Attitudes about writing effort – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
      
13. If I had the choice of doing one 
of two evenly-weighted items (a 
test worth 5% and a lab report 
worth 5%) 
 

a) I would prefer using my time to 
write the lab report 

SA A N D SD 
. 

b) I would prefer using my time to 
study for the test. 

SA A N D SD 
. 

14. If I had the choice of doing one 
of two evenly-weighted items (a 
test worth 30% and a lab report 
worth 30%) 
 

a) I would prefer using my time to 
write the lab report 

SA A N D SD 
. 

b) I would prefer using my time to 
study for the test. 

SA A N D SD 
. 

 
15. The time I spend studying for a 
test 
 

a) is less time than I typically spend 
writing a lab report. 

SA A N D SD 
. 

b) is more time than I typically spend 
writing a lab report. 

SA A N D SD 
. 

 
16. I tend to 
 

a) score higher grades on lab reports 
 
 

SA A N D SD 
. 

b) score higher grades on midterm 
exams 
 

SA A N D SD 
. 

Additional comments about writing effort: 
 
Part VI: Attitudes about the writing process – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 

 
17. When I am given an assignment: 
 

a) I look forward to putting my ideas 
on paper. 

SA A N D SD 

. 

b) I dread writing. 
 

SA A N D SD 

. 
 
18. When I am given an assignment: 
 

a) I start on it fairly early. 
SA A N D SD 

. 

b) I put it off as long as possible 
SA A N D SD 

 

 
19. When I experience difficulty 
writing: 

a) I try hard to figure out what to do 
on my own before asking for help. 

SA A N D SD 
. 

b) I give up trying on my own and 
ask my instructor for help. 

SA A N D SD 
. 

 
20. When I am writing a paper: 

a) I write a section until I get stuck 
and then move on to the next. 

SA A N D SD 
. 

b) I usually write the whole thing in 
one “go.” 

SA A N D SD 
. 

 
21. In writing, it is important for me 
to: 
 

a) learn how to organize that material 
and use it. 

SA A N D SD 
. 

b) follow the instructions and/or 
rubric exactly like a template. 

SA A N D SD 
. 

 
22. After I read the McMillan (or 
other writing guide) text and lab 
report instructions/rubric: 
 

a) I could write a lab report on my 
own for another biology class. 

SA A N D SD 
. 

b) I would have difficulty writing lab 
report for other biology classes. 

SA A N D SD 
. 

 
23. The first thing I do when writing 
a lab report (or other writing) is: 
 

a) I try to develop ideas and tend to 
write sections out of order. 

SA A N D SD 
. 

b)I  try to begin writing the report 
from start to finish (in order). 

SA A N D SD 
. 
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24. When I write, my first draft 

a) contains my major ideas, but is not 
very polished. 

SA A N D SD 
. 

b) has to be as close to my final draft 
as possible.   

SA A N D SD 
. 

 
25. In order to write a lab report (or 
paper), I need to: 

a) know how to write lab reports (or 
papers) in general. 

SA A N D SD 
. 

b) have written a lab report (or paper) 
like it before. 

SA A N D SD 
. 

 
26. Grammar, punctuation, and 
mechanics: 

a) can always be mastered with 
effort. 
 

SA A N D SD 
. 

b) are impossible to master after the 
age of  about 11. 

SA A N D SD 
. 

 

Additional comments about the writing process: 
 
 
 
 
Part VII: Attitudes about revision and models – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 

 
27. For me, time spent on 
invention before I write the draft: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
28. For me, time spent revising a 
lab report or paper: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
29. For me, revising means: 

a) rewriting parts of a lab report or paper. 
 

SA A N D SD 
. 

b) changing  a few words and correcting 
spelling and punctuation. 

SA A N D SD 
. 

 
30. For me, having a peer review 
my writing: 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
31. For me, reviewing my own 
writing after a few days’ break 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
32. For me, reviewing a peer’s lab 
report or paper 
 

a) helps me come up with a better lab 
report 

SA A N D SD 
. 

b) is a waste of time. 
SA A N D SD 

. 

 
33. When the teacher shows us a 
successful student lab report or 
paper: 
 

a) I try to figure out what makes it 
successful on my own. 

SA A N D SD 
. 

b) I try to copy what it does. 
 

SA A N D SD 
. 

Additional comments about revision: 
 
Part VIII: Attitudes about voice and purpose – In this section, indicate your level of agreement with both the 
(a) and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly 
disagree). 
 
34. How well I do on a lab report 
or paper depends on: 
 

a) if I work out what the readers need. 
SA A N D SD 

. 

b) if I write what the instructor wants. 
SA A N D SD 

. 
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35. To me, writing is: a) a way to find out what I understand. 

SA A N D SD 
. 

b) only a way for instructors to grade 
us. 

SA A N D SD 
. 

 
Part IX: Attitudes about understanding – In this section, indicate your level of agreement with both the (a) and 
(b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
 
36. Following the correct style and 
formatting conventions for a piece 
of writing  

a) is an important part of the 
assignment. 

SA A N D SD 
. 

b) is less important than what is 
presented. 

SA A N D SD 
. 

37. Correct spelling, grammar, 
punctuation and usage are a) important in good writing 

SA A N D SD 
. 

b) less important as long as the ideas 
are there 

SA A N D SD 
. 

38. I understand concepts better a) after writing about them. 
SA A N D SD 

. 

b) after taking an exam on the concept. 
SA A N D SD 

. 
39. I understand concepts for 
longer 

a) if I wrote about them. 
SA A N D SD 

. 

b) if I took an exam about them. 
SA A N D SD 

. 
 
 
Part X: Attitudes about the writing survey – In this section, indicate your level of agreement with both the (a) 
and (b) statements.  (SA=strongly agree, A=agree, N=neither agree nor disagree, D=disagree, SD=strongly disagree). 
A. I think this survey a) will be useful for the instructor to 

tailor writing instruction for my needs. 
SA A N D SD 

. 

b) will be useful to me in 
understanding my own strengths and 
weaknesses in writing. 

SA A N D SD 
. 

 
B. I answered all the questions in 
this survey: 
  

a) to the best of my ability. 
SA A N D SD 

. 

b) without thinking seriously about 
them. 

SA A N D SD 
. 

 
 
Part XI: Attitudes about the writing seminar and mini-assignments. 

What aspects about the writing seminar were most helpful for your learning?  Describe the pros 
and cons for your learning with regard to the mini-assignments (Assignments 2-4) leading up to 
the full lab report (Assignment 5).  What single reviewer comment stands out for you the most? 
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APPENDIX B 
 
 

STUDENT WRITING ATTITUDES INTERVIEW 
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Appendix B 

 

Beginning of term – BIOL220 201030 

1. What are your opinions about the use of the internet in research and writing? 
 

2. What are your opinions about plagiarism? 
 

3. How would you describe your research skills? 
 

4. How would you describe your level of confidence in writing a paper for an English class? 
 

5. How would you describe your level of confidence in writing a lab report? 
 

6. How might writing a lab report be useful/helpful to you in a science course? 
 

7. Describe the ways you anticipate you could use scientific writing skills in your career. 
 

8. Is there anything else you’d like me to know? 
 

 

End of term – BIOL220 201030 

1. Which aspects of your writing improved over the term? 
 

2. What are your strengths with regard to science writing?  What are your weaknesses (what 
do you feel you still need to improve upon)? 
 

3. Which of the things we did in lab improved your writing the most?  The least? 
 

4. What are your opinions about plagiarism? 
 

5. How would you describe your level of confidence in writing a lab report? 
 

6. How might writing a lab report be useful/helpful to you in a science course? 
 

7. Describe the ways you anticipate you could use scientific writing skills in your career. 
 

8. Is there anything else you’d like me to know? 
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Beginning of term – BIOL220 201130 

1. Regarding lab reports: 
a. How many lab reports have you written in university?  What styles? 
b. What is the purpose of lab reports (i.e. why do instructors have you do them) 
c. Who is your audience?  For whom are you writing? 

2. Describe the process you use in writing a lab report (or in general if you haven’t written a 
lab report). 

3. Do you play sports or play a musical instrument?  If yes, how much time do you spend 
practicing? How much time are you willing to spend practicing writing? 

4. Regarding peer review: 
a. What are your opinions about peer review?   
b. What are the advantages? 
c. What are the disadvantages? 

5. What is the role of the peer reviewer vs. the instructor in the writing process? 
a. Give feedback or suggestions 
b. Point out errors without correcting them 
c. Correct errors 
d. Rewrite portions 
e. Assign a grade 

6. Regarding plagiarism: 
a.  Is plagiarism a big deal?   
b. Why might students plagiarize?   
c. Do you think the university policies for plagiarism are fair for a first offence?   
d. For a second offence? 
e. In a non-science class? 

7.  Is there anything else you’d like me to know? 
 

End of term – BIOL220 201130 

1. Regarding lab reports: 
a. What is the purpose of lab reports (i.e. why do instructors have you do them) 
b. Who is your audience?  For whom are you writing? 
c. How has your opinion of lab reports changed over the term? 

2. Describe the process you use in writing a lab report. 
3. How much time are you willing to spend practicing writing? 
4. Regarding peer review: 

a. What are your opinions about peer review?   
b. What are the advantages? 
c. What are the disadvantages? 

5. What is the role of the peer reviewer vs. the instructor in the writing process? 
a. Give feedback or suggestions 
b. Point out errors without correcting them 
c. Correct errors 
d. Rewrite portions 
e. Assign a grade 

6. Regarding plagiarism: 
a.  Is plagiarism a big deal?   
b. Why might students plagiarize?   
c. Do you think the university policies for plagiarism are fair for a first offence?  If not, 

what should the penalties be? 
d. For a second offence? If not, what should the penalties be? 
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7. How did the following affect your writing? 
a. Reviewing someone’s work 
b. Having someone review your work 
c. Doing smaller sections of a lab report separately as drafts 
d. Participating in a writing seminar 

8. Which of the following improved your writing the most? 
a. Initial time spent brainstorming and organizing 
b. Reviewing and revising your own work after a day 
c. Having a classmate look at your report 
d. Looking at a classmate’s report 
e. Having an example to use as a template 
f. Instructor comments 
g. Getting a grade and comparing it to others’ grades 

9.  Is there anything else you’d like me to know? 
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LAB REPORT RUBRIC 
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Appendix C 

Category 100% 80% 60% 40% 

Components & format of the report (______/10): 

□ Title 
□ Abstract 
□ Materials and Methods 
□ Results 
□ Discussion 
□ References 

 

□ style requirements met 
□ no quotes 
□ organized & looks professional 

All required elements are present 
and additional elements that add 
to the report have been added.  

All required elements are present.  One required element is missing, 
but additional elements that add to 
the report have been added.  

Several required elements are 
missing.  

Title and abstract (______/5): 

□ Title specifically indicates what the study is about. 
□ Abstract is no longer than 200 words. 
□ Background stated in 1 or 2 sentences (why) with a clear 

statement of specific question(s) addressed. 
□ Experimental approach summarized in no more than 3 or 4 

sentences and major findings reported in no more than 2 or 3 
sentences. 

□ Concluding sentence relates to specific questions addressed. 

The title is appropriate. 

The abstract is clear, concise and 
complete.  

An element in the title or abstract 
is unclear or incomplete. 

Two to four elements in the title or 
abstract are unclear or incomplete. 

Title or abstract is missing, or 
contain greater than 5 
inaccuracies.  Abstract is much 
longer than or much shorter than 
200 words. 

Introduction (______/10): 

□ Clear statement of central purpose and hypothesis (i.e. what 
are the specific question(s) or issue(s) addressed). 

□ Logically argues why the question or issue was addressed. 
□ New terms or concepts defined or explained. 
□ Brief overview of study/experimental design. 
□ All statements of fact/opinion supported with a reference or 

example, every sentence leads to the study purpose (no 
extraneous information). 

□ Refers to current study in past tense. 

The purpose of the lab or the 
question to be answered during 
the lab is clearly identified and 
stated.  All new terms or concepts 
are defined and explained as well 
as correctly referenced. 

The purpose of the lab or the 
question to be answered during 
the lab is identified, but is not 
clearly stated. Most new terms or 
concepts are defined and 
explained as well as correctly 
referenced. 

The purpose of the lab or the 
question to be answered during 
the lab is partially identified, and is 
not clearly or succinctly stated. 
Some new terms or concepts are 
defined and explained as well as 
correctly referenced. 

The purpose of the lab or the 
question to be answered during 
the lab is erroneous or irrelevant.  
Few new terms or concepts are 
defined and explained.  Incorrect 
referencing (or no references).  
Not in past tense. 
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Category 100% 80% 60% 40% 

Materials and Methods (______/5): 

Presentation 

□ describes in prose what was done – not as a list of steps 
□ materials described as used – not listed separately 
□ organized & no repetition 
□ descriptive subtitles  
□ succinct 
□ past tense 
 

□ All factors likely to have influenced the outcome are 
described. 

□ Each factor mentioned is likely to have influenced the study 
outcome. 

□ Rationale for each step is self-evident or indicated. 
□ Brief description of data analysis. 

Methods are easy to follow and 
complete (materials are not 
provided as a list, rather are 
understood from the methods). All 
corrections clearly indicated.  

Methods are easy to follow and 
mostly complete (materials are not 
provided as a list, rather are 
understood from the methods).  
There are a couple instances of 
confusion/unclear steps in 
protocols. Most corrections are 
clearly indicated. 

Experiment would be difficult to 
duplicate without asking for 
clarification. Some corrections are 
done but they are not clearly 
indicated. Protocols are absent 
incomplete (impossible to 
duplicate). No corrections are 
done.  Not in prose. 

Protocols are incomplete OR in list 
form.   
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Category 100% 80% 60% 40% 

Results (______/20): 

Analysis 

□ is appropriate, adequate and clearly related to central 
purpose 

□ raw data are not presented 
□ figures/tables used to summarize results and highlight trends 
□ each figures/table makes an important and unique 

contribution 
Text  

□ clearly  summarizes important data trends 
□ does not repeat data from graphs or tables 
□ implications of results not discussed 
□ all statements are supported with reference to data 
□ does not include method details 

Technical details 

□ Statistical analysis appropriately presented and logically 
organized, descriptive subtitles if needed, presented in past 
tense, succinct. 

Tables/Figures  

□ Clear and self sufficient (question addressed by table/figure is 
clear, major aspect of how question addressed is clear, most 
important results are indicated). 

Table/Figure details 

□ number of individuals and/or replicates is clearly indicated in 
the graph, table, caption, or legend 

□ legends and captions are correctly numbered and placed 
□ symbols are defined, used consistently, and  facilitate 

interpretation 
□ numbers formatted correctly 
□ axes correctly labeled 

Results are complete and 
presented in tabular form. 

 

All calculations are shown and the 
results are correct and labeled 
appropriately.   

 

Clear, accurate and appropriate 
figures are included and make the 
experiment easier to understand.  

 

Diagrams and figures are labeled 
neatly and accurately. 

Results are mostly complete but 
may not be presented in a clear 
fashion.  

 

Some calculations are shown and 
the resulting figures are correct 
and labeled appropriately.  

 

Diagrams are included and are 
labeled neatly and accurately. 

Many results are missing difficult 
to find or not presented in tabular 
form.  

 

Some calculations are shown and 
the results labeled appropriately. 

 

Diagrams are included and almost 
all well- labeled. 

Results are incomplete.  

 

No calculations are shown OR 
results are inaccurate or 
mislabeled.  

 

Essential diagrams are missing 
OR are missing important labels. 

Discussion (______/30): 

□ Summary of results: is clear and presented near the start; is 

Experimental errors, their possible 
effects, and ways to reduce errors 
are discussed. The relationship 

Experimental errors and their 
possible effects are discussed. 
The relationship between the 

Experimental errors are 
mentioned. The relationship 
between the variables is 

There is no discussion of errors. 
The relationship between the 
variables is not discussed. No 
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Category 100% 80% 60% 40% 

clearly related to the expectation, hypothesis or central 
purpose in the introduction; does not include repetition of 
analysis. 

□ No new analysis, purpose or expectation is presented. 
□ Unusual or unexpected findings are discussed logically, 

based on biology not apology. 
□ Suggests further studies, additional questions, or ways to 

modify the present study in the future. 
□ Results related to general understanding of the field. 
□ Technical details {succinct, tense used correctly, all 

statements of fact/opinion are supported with references to 
the literature, data, or an example}. 

 

between the variables is 
discussed and trends/patterns 
logically analyzed. Predictions are 
made about what might happen if 
part of the lab were changed or 
how the experimental design could 
be changed. Conclusion includes 
whether the findings supported the 
hypothesis, possible sources of 
error, and what was learned from 
the experiment. Summary 
describes the skills learned, the 
information learned and some 
future applications to real life 
situations. 

variables is discussed and 
trends/patterns logically analyzed. 
Conclusion includes whether the 
findings supported the hypothesis 
and what was learned from the 
experiment. Summary describes 
the information learned and a 
possible application to a real life 
situation. 

discussed but no patterns, trends 
or predictions are made based on 
the data. Conclusion includes 
what was learned from the 
experiment. Summary describes 
the information learned. 

conclusion was included in the 
report OR shows little effort and 
reflection. No summary is written. 

References  (______/10): Several reputable background 
sources were used from the 
primary literature (secondary 
literature was used sparingly) and 
cited correctly in all instances.  
Material is very well paraphrased.  

A few reputable primary sources 
are used and cited correctly. 
Material is in the student's own 
words and the ideas of others are 
properly cited. 

A few primary sources are used 
and cited correctly, but there is an 
overabundance of secondary 
sources or websites. Material is 
translated into student's own 
words reasonably well.  

Material is directly copied rather 
than put into student’s own words 
and/or background sources are 
cited incorrectly.  

* plagiarism penalty will apply here 
as well as in the section in which it 
occurs. 

Spelling, Punctuation, Grammar  (______/10): One or fewer errors in spelling, 
punctuation and grammar in the 
report.  

Two or three errors in spelling, 
punctuation and grammar in the 
report.  

Four errors in spelling, punctuation 
and grammar in the report.  

More than 4 errors in spelling, 
punctuation and grammar in the 
report.  

Appendix (if needed) (______): All material included is essential. Most material included is 
essential. 

Most material included is 
essential, but there is the inclusion 
of some extraneous data. 

Some material included is 
essential, but the majority is 
extraneous.  Appendix was not 
needed, but was included anyway. 
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APPENDIX D 

 
 

WRITING SKILLS TEST* 

 

 

 

 

 

 

 

 

 

 

 

 

* based on Soto et al., 2004 & University of Calgary, 2009 
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Appendix D 
 

Includes grammar skills test, plagiarism awareness survey, plagiarism detection skills test 
and plagiarism opinions survey.   
            

PART A: Grammar  (Used in BIOL220 201030 only) 

For each of the following sentences, indicate if it is correct or incorrect.  If a sentence is incorrect, 
write the corrected sentence in the space following it: 

1. After preforming our sampling procedure; we labeled each Petri dish base with our names. 
 

 Correct 
 Incorrect 

_________________________________________________________________________________________________ 
 

2. All Petri dishes were placed inverted in a labeled basket which was then placed at it’s correct 
temperature. 
 

 Correct 
 Incorrect 

_________________________________________________________________________________________________ 
 

3. Changing the temperature effected the growth such that very high or very low temperatures, 
there was much less colonies and much smaller colonies, that were lighter pink and that had 
rougher edges. 
 

 Correct 
 Incorrect 

_________________________________________________________________________________________________ 
 

4. Once we examined our data, we found that it was highly variable; therefore, we repeated the 
experiment. 
 

 Correct 
 Incorrect 

_________________________________________________________________________________________________ 
 

5. Agar  plates representing the experimental data were analyzed, and it was proven that the 
antibacterial foam soap and the non-antibacterial bar soap were the most effective hand 
washing methods which was in support of the hypothesis that the scrubbing action of soap 
removed every bacteria on the hands. 
 

 Correct 
 Incorrect 

_________________________________________________________________________________________________ 
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PART B – Plagiarism awareness.  Circle the answer or answers that best apply. 
(adapted from Soto, Anand and McGee. (2004) Journal of College Science Teaching. July/August 2004. p.43.) 
 

1. My understanding of what constitutes plagiarism is 
a. Very good 
b. Good 
c. Fair 
d. Poor 

 

2. Downloading an image from the web for a class report is 
a. Legal 
b. Legal, if an appropriate reference is included 
c. Legal, if it’s free 
d. Illegal 
e. I don’t know 

 

3. In writing proper paraphrasing involves 
a. Changing words in the original passage to avoid using the authors’ exact words 
b. Completely integrating and synthesising the authors’ ideas 
c. Changing some words in the original passage and summarizing the ideas 
d. I don’t know 

 

4. In writing the body of a paper,  proper citation involves 
a. Using quotation marks (or insetting and single-spacing text for longer quotations) for direct quotations 
b. Using quotation marks (or insetting text)  and indicating the source for direct quotations 
c. There is no need to use quotation marks for a direct quote if the source is clearly indicated with a citation. 
d. When paraphrasing someone else’s thoughts, you have to cite after every sentence, even if it is the same source 

for each sentence. 
 

PART C – Plagiarism reasons and penalties.   
 

5. In my opinion students may plagiarise for the following reasons (check all that apply) 
 Think they won’t get caught  
 Don’t think it’s a really big deal, especially if it’s on the internet. 
 Don’t know what plagiarism is 
 Don’t know how to cite or how to paraphrase 
 Ran out of time (desperation) 
 Careless and unintentional error 
 Other (specify) ______________________________________ 

 

6. In my opinion, the penalty for “careless error” plagiarism or unintentional plagiarism (like 
forgetting just one citation or quotation marks) should be: 

a. A warning, with an opportunity to rewrite that part 
b. Zero for that section of the paper 
c. Zero for the whole paper 
d. Zero for the course 
e. Kicked out of school 

 

7. In my opinion, the penalty for “subtle plagiarism” (like having a sentence that’s still too close to 
being a direct quote or changing most of the sentence, but not citing the original source) should 
be: 

a. A warning, with an opportunity to rewrite that part 
b. Zero for that section of the paper 
c. Zero for the whole paper 
d. Zero for the course 
e. Kicked out of school 

 

8. In my opinion, the penalty for “blatant plagiarism” (like a direct cut and paste of a classmate’s 
work or an un-cited, but mostly paraphrased paragraph) should be: 

a. A warning, with an opportunity to rewrite that part 
b. Zero for that section of the paper 
c. Zero for the whole paper 
d. Zero for the course 
e. Kicked out of school 

 
9. In your opinion, how much of student plagiarism is intentional vs. unintentional? (BIOL302 – 201210 only) 

 
10. How might an instructor determine if plagiarism is unintentional or not? (BIOL302 – 201210 only) 
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PART D – Identifying plagiarism. The following questions (from the University of Calgary online 
plagiarism quiz linked on UR Courses) test your understanding of what is and what is not considered to be 
plagiarism. At the top of the page, an excerpt from a textbook is given. In the questions below, the student 
has written several short paragraphs using the information presented in the textbook excerpt. It is your job 
to decide if the information has been used correctly or if (and why/how) it is an example of plagiarism. 

Original source (From: Campbell, N. A. and J.B. Reece. 2002. Biology, 6th ed. Benjamin 
Cummings, San Francisco, CA.): 
Bacterial diseases are a continuing threat. Their general decline over the past century is 
probably due more to public health policies and education than to “wonder drugs”. A 
case in point is Lyme disease, currently the most widespread pest-carried disease in the 
United States.  
 

1. Bacterial diseases are a continuing threat. Their general decline over the past century is probably 
due more to public health policies and education than to "wonder drugs". A case in point is Lyme 
disease, currently the most widespread pest-carried disease in the United States (Campbell and 
Reece, 2002).  

2. Diseases caused by bacteria are an ongoing menace to humans. The reduction in such diseases 
since the early 1900s is likely a result of improvements in education and public health policies 
than from "miracle drugs". One example is Lyme disease, presently the most prevalent pest-borne 
disease in America. (Campbell and Reece, 2002).  

3. The general decline in bacterial diseases seen over the last century is probably due less to "wonder 
drugs" and more to changes in public health policies and education (Campbell and Reece, 2002).  

4. Over the last century, the incidence of diseases due to bacterial infection has decreased but this 
reduction is likely not due to the development of "wonder drugs", but rather to improvements in 
education and public health policies (Campbell and Reece, 2002). The most common pest-borne 
disease in the US is Lyme disease (Campbell and Reece 2002); this disease is an infection caused 
by a bacterium that is spread by the bite of a tick, which affected more than 23,000 people in the 
US in 2003 (Center for Disease Control, 2005). Clearly, even with all of the antibiotics that have 
been developed, humans have not succeeded in eradicating the health threat posed by bacteria.  
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APPENDIX E 

 
 

INFORMED CONSENT FORM* 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
* based on Citiprogram (2010) 
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Appendix E 

 
Dear student, 

 

As part of a Master of Science in Science Education program I am enrolled in, I am researching my own 
teaching by performing a short project and am asking your permission to use data I collect from you 
throughout the term as part of this research.  The purpose of my research project entitled "The Effect of 
Explicit Instruction, Scaffolding and Review on Student Writing and Content Mastery in a Sophomore 
Microbiology Course," is to determine how best to teach university-level science students to write in 
science.  For this project, students will be asked to complete short surveys in addition to their regular 
writing assignments in the laboratory.  Grades earned on assignments and exams will be tracked and 
correlated with survey data. 
 

Identification of all students involved will be kept strictly confidential.  Students participating in the 
research will remain unidentified in any way, and their levels of environmental interaction will be 
assessed and noted.  However, two students per lab section will be selected randomly for interviews.  
Nowhere in any report or listing will students’ names or any other identifying information be listed.  
 

There are no foreseeable risks or ill effects from participating in this study. All treatment and data 
collection falls within what is considered normal classroom instructional practice.  Furthermore, 
participation in the study will in no way affect grades for this or any other course, nor will it affect 
academic or personal standing in any fashion whatsoever.  
 

There are several benefits to be expected from participation in this study.  As you will be getting much 
more practice writing than previous years’ students, I anticipate that you will become better writers than 
you would have without this program.  In addition, since there is a connection between science writing 
and conceptual understanding, I anticipate that you will do better in the course overall.  From my 
perspective, determining which strategies work best for teaching writing will make me a more effective 
instructor.  
 

Participation in this study is voluntary, and students are free to withdraw consent and to discontinue 
participation in this study at any time without prejudice from the investigator.  
 

Please feel free to ask any questions of me via e-mail, phone, or in person before signing the Informed 
Consent form and beginning the study, and at any time during the study.  
 

Sincerely, 
 
 
Heather Dietz 
e-mail: heather.dietz@uregina.ca 
phone: 585-4286 
office: LB414.1 

mailto:heather.dietz@uregina.ca


105 

 
 

Authorization to Use and Disclose Information 
 
Description 
I have freely chosen to participate in Heather Dietz’s voluntary, anonymous research project 
about improving content mastery and science writing through explicit instruction, iterative mini-
assignments and review techniques. 
 

This project is done using paper-based and internet surveys as well as face-to-face interviews 
with a random subset of participants.  I agree to permit Heather Dietz to obtain, to use and to 
disclose the anonymous information provided as described below. 
 
Conditions and Stipulations 

1. I understand that all information is confidential.  I will not be personally identified in any 
reports.  I agree to complete the surveys and interviews for research purposes and that the 
data derived from these anonymous surveys and interviews may be made available to 
persons associated with Heather Dietz’s program of study in the forms of presentations 
and written works. 

2. I understand the surveys and interviews involve questions about science writing as well 
as my opinions on writing.  Beyond demographics, all questions will address issues 
concerning science writing and content mastery. 

3. I understand that my participation in this project is totally voluntary, and that declining to 
participate will involve no penalty or loss of benefits.  Choosing not to participate will 
not affect my academic standing in any way.  If I choose, I may withdraw my 
participation at any time.  I also understand that if I choose to participate, that I may 
decline to answer any question that I am not comfortable answering. 

4. I understand that I can contact Heather Dietz if I have any questions about the research 
survey or interview and my rights as a participant.  I am aware that my consent will not 
directly benefit me, but will provide data for Heather Dietz to improve her teaching. 

5. By signing my name below I freely indicate to accept or to decline consent.   
 
 
 I accept the above conditions and understand this will not affect or benefit me in any 

way.  I acknowledge my rights as a voluntary participant as outlined above and provide 
consent to Heather Dietz to use my information in evaluating her teaching. 

 
____________________________________________________  Date ________ 
(signature)     (printed) 
 
 
 I decline participation and under understand this will not affect or benefit me in any way. 
 
___________________________________________________  
(printed) 
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APPENDIX F 
 
 

LAB REPORT REVIEW RUBRIC* 

 

 

 

 

 

 

* based on Mānoa Writing Program, University of Hawaii. (2010). 
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Appendix F 

Mini-Assignment 1 – Methods and Materials 
 
Student Reviewer Rubric 

□ describes in prose what was done – not as a list of steps 
□ materials described as used – not listed separately 
□ organized & no repetition 
□ descriptive subtitles  
□ succinct 
□ past tense 
 
□ All factors likely to have influenced the outcome are described. 
□ Each factor mentioned is likely to have influenced the study outcome. 
□ Rationale for each step is self-evident or indicated. 
□ Brief description of data analysis (if appropriate) and equations used 
 

Other 
□ style requirements met (12 pt. Times New Roman, double-spaced etc.) 
□ no quotes 

 
 
Are all of the materials used noted in the Materials and Methods section, but not as a list? Is enough detail 
given about the size, range, accuracy, etc. of any instrumentation used?  
 
Does the writer describe, in detail, all procedures? What needs more explanation? What could be deleted?   
 
Could you replicate the procedure without additional information?  If not, what information is missing? 
 
If appropriate, does the writer provide all equations used? Are they correct and appropriate? Explain.   
 
Is the overall organization of the paper clear and effective?  Note any unclear portions. Could the clarity be 
improved by changes in order within the subsections? 
 
Is the language used appropriate for the intended audience?  Explain. 
 
Did this lab report demonstrate understanding on the writer’s part?  Did you learn something from this 
paper, or would your peers? 
 
What did you like best about this lab report? 
 
What one thing could the writer do to improve this lab report?  Be specific. 
 
What specific recommendations can you make concerning the revision of this lab report? 
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Mini-Assignment 2 – Results 
 
Student Reviewer Rubric 
Analysis 

□ is appropriate, adequate and clearly related to central purpose 
□ raw data are not presented 
□ figures/tables used to summarize results and highlight trends 
□ each figures/table makes an important and unique contribution 

 
Text  

□ clearly  summarizes important data trends 
□ does not repeat data from graphs or tables 
□ implications of results not discussed 
□ all statements are supported with reference to data 
□ does not include method details 

 
Technical details 

□ Statistical analysis appropriately presented, logically organized, descriptive subtitles if needed, presented in past tense, succinct. 
 
Tables/Figures  

□ Clear and self sufficient (question addressed by table/figure is clear, major aspect of how question addressed is clear, most important 
results are indicated). 

 
Table/Figure details 

□ number of individuals and/or replicates is clearly indicated in the graph, table, caption, or legend 
□ legends and captions are correctly numbered and placed 
□ symbols are defined, used consistently, and  facilitate interpretation 
□ numbers formatted correctly 
□ axes correctly labeled 
 

Other 
□ style requirements met (12 pt. Times New Roman, double-spaced etc.) 
□ no quotes 

 
Does the writer clearly present the results in the Results section? Are data, figures, and charts clearly 
labeled?  Are the main findings presented? Explain and list any problems.   
 
Are there errors in factual information, logic, analysis, statistics or mathematics? Explain. 
 
Is the overall organization of the paper clear and effective?  Note any unclear portions. Could the clarity be 
improved by changes in order within the subsections? 
 
Is the language used appropriate for the intended audience?  Explain. 
 
Did this lab report demonstrate understanding on the writer’s part?  Did you learn something from this 
paper, or would your peers? 
 
What did you like best about this lab report? 
 
What one thing could the writer do to improve this lab report?  Be specific. 
 
What specific recommendations can you make concerning the revision of this lab report? 
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Mini-Assignment 3 – Content 
 
Student Reviewer Rubric 
Title, Abstract and Introduction: 

□ Title specifically indicates what the study is about. 
□ Abstract is no longer than 200 words. 
□ Background stated in 1 or 2 sentences (why) with a clear statement of specific question(s) addressed. 
□ Experimental approach summarized in no more than 3 or 4 sentences and major findings reported in no more than 2 or 3 sentences. 
□ Concluding sentence relates to specific questions addressed. 

 
□ Clear statement of central purpose and hypothesis (i.e. what are the specific question(s) or issue(s) addressed). 
□ Logically argues why the question or issue was addressed. 
□ New terms or concepts defined or explained. 
□ Brief overview of study/experimental design. 
□ All statements of fact/opinion supported with a reference or example, every sentence leads to the study purpose (no extraneous 

information). 
□ Refers to current study in past tense. 

 
Is the title appropriately detailed without too much detail? What could be added or deleted?  
 
Does the abstract summarize the whole experiment, including the findings, in no more than 200 words? 
What could be added or deleted?   
 
Have all necessary elements been included in the abstract (question, experimental approach, results, 
conclusion)? 
 
Does the Introduction adequately explain the theory behind the experiment and the objective of the 
experiment? What is missing? What could be deleted?   
 
Discussion: 

□ Summary of results: is clear and presented near the start; is clearly related to the expectation, hypothesis or central purpose in the 
introduction; does not include repetition of analysis. 

□ No new analysis, purpose or expectation is presented. 
□ Unusual or unexpected findings are discussed logically, based on biology not apology. 
□ Suggests further studies, additional questions, or ways to modify the present study in the future. 
□ Results related to general understanding of the field. 
□ Technical details {succinct, tense used correctly, all statements of fact/opinion are supported with references to the literature, data, or 

an example}. 
 
When applicable, does the writer discuss the biological cause of any major errors? Are the errors quantified 
and are their influences explored? Explain.   
 
Is the overall interpretation of the results clearly stated? 
 
Does the writer link what he/she found to what is known in the literature? Explain. 
 
Does the writer state his/her conclusions (in the Discussion section) accurately and clearly? Explain.   

Organization, Style and Format: 
□ References 
□ style requirements met (12 pt. Times New Roman, double-spaced etc.) 
□ no quotes 

 
Is the overall organization of the paper clear and effective?  Note any unclear portions. Could the clarity be 
improved by changes in order within the subsections? 
 
Is the language used appropriate for the intended audience?  Explain. 
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Was primary literature, rather than secondary sources, used effectively (not too many or too few 
references)? 
 
Did this lab report demonstrate understanding on the writer’s part?  Did you learn something from this 
paper, or would your peers? 
 
What did you like best about this lab report? 
 
What one thing could the writer do to improve this lab report?  Be specific. 
 
What specific recommendations can you make concerning the revision of this lab report? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adapted from: http://www.mwp.hawaii.edu/resources/peer_review.htm#sample3 

http://www.mwp.hawaii.edu/resources/peer_review.htm#sample3
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REVIEW AND REVIEWER CRITERIA 
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Appendix G 

Reviewer Rubric used for Mini-Assignments 
 

Weak 
 

 
(0.5) 

Satisfactory 
 

(1.5) 

Strong 
 
 

(2) 

CRITERION COMMENTS 

_____ _____ __ ___ 

Suggestions for 
improvement are 
thorough and 
appropriate. 

 

 

 

_____ _____ _____ 

Respectful tone is 
used throughout 
review.  Addresses 
the writing and not 
the writer. 

 

 

 

_____ _____ _____ 

Comments on 
concepts 

 

 

 

_____ _____ _____ 

Comments on 
mechanics 

 

 

 

_____ _____ _____ 

Overall effort / 
Appropriate level 
of stringency. 

 

 

 

 

 
 
 
 
 

http://www.mwp.hawaii.edu/resources/peer_review.htm#grid
http://www.mwp.hawaii.edu/resources/peer_review.htm#grid
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APPENDIX H 

 
 

LIKERT SCORING INDEX 
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Appendix H 

Each of the sections in the survey (Use, Grades, Process, Review/Models, Voice) 

contained questions that were scored according to a Likert scale.  Strongly Agree was 

scored as +2, Agree as +1, Neutral as 0, Disagree as -1 and Strongly Disagree as -2.  For 

example, in the Grades section, each of the paired/inverse questions could result in scores 

of -4 (Strongly Disagree on the positive item and Strongly Agree on the negative item) to 

+4 (Strongly Agree on the positive item and Strongly Disagree on the negative item) 

therefore the three questions in this section ranged from -12 to +12. 

For each paired question, the total for the pair (Fall 2010 BIOL220, Winter 2011 

BIOL302 and Winter 2011 BIOL302) or both numbers in the pair (Fall2011 BIOL220) 

were entered and used in further calculations of response frequency: Agree, Strongly 

Agree, Neutral, Disagree and Strongly Disagree.  From these frequencies, the 

Agree/Strongly Agree and Disagree/Strongly Disagree categories were pooled. These 

pooled frequencies were then used to calculate the percentages of negative, neutral and 

positive responses by paired question and survey section.  
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