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In 1988, LaSalle University incorporated a writing emphasis requirement within each
major to provide more effective writing instruction in every discipline. By 1991, La Salle’s biol-
ogy curriculum required all biology majors to complete a writing component consisting of two
assignments. The first required students to write a scientific review article on a topic of person-
al interest. The biology faculty expected students to use about thirty primary sources from con-
temporary journals to compose this twenty- to twenty-five-page paper. The second assignment
entailed condensing the information discussed in the review paper into a shorter, popular sci-
ence format that would convey the same scientific information to the general public. In 1996,
Margot Soven and Craig Franz evaluated the biology writing component in a descriptive study
to determine if the goals of the requirement had been met and whether the assignment was effec-
tive. The evaluators at the time concluded that the writing component was, indeed, an effective
means of teaching biology students how to write well within their discipline.

Since the 1996 evaluation, the biology writing component has changed slightly, because
the department has altered the course curriculum. The assignment had originally been incorpo-
rated into a two-semester biochemistry class, providing students with an entire academic year
to work on these two essays. This modification in the curriculum resulted in a one-semester con-
densed biochemistry course and an independent one-semester molecular biology course into
which the professors decided to transfer the writing assignment requirements. The faculty then
removed the second assignment designed for the general public from the curriculum because of
the shortened timeline for completion. The longer review paper, however, remained generally
the same.

The authors of this article designed and conducted a new study to assess the effectiveness
of the current biology writing component based on the perspectives of both students and pro-
fessors of the La Salle biology department, as well as scholars in the field of writing-across-the-
curriculum (WAC) assignment design and implementation. The investigators in this study deter-
mined that the current biology writing assignment meets the criteria of a quality assignment
according to WAC scholars. It can also be classified as an effective assignment that meets the
needs of biology students and professors at La Salle University. While the assignment is effec-
tive in its current form, it deviates from the original goals instituted in 1988. The new assign-
ment excludes other biological writing styles, such as the popular science essay, from the for-
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mer assignment. This study explores possible shortcomings of the new assignment’s lack of rep-
resentation of the variety of biological writing styles, and the investigators have provided some
suggestions for the biology department to consider when reviewing the assignment for aspects
that can be improved.

The Importance of Writing in Science

In order to be successful as professionals, students must learn the basic inquiry strategies
common to most disciplines and incorporate these into their writing. Such strategies include
examining assumptions and prior knowledge, posing questions, making and interpreting infer-
ences, establishing working hypotheses, testing interpretations, and imagining. In fact, imagin-
ing is perhaps the most powerful gateway of all, the foundation for original discovery and
insight (Nagin 55). These strategies lie at the core of the critical thinking that students must
practice in academia, in a profession, and as adult citizens beyond school.

In addition to acquiring communication skills required of successful professionals, stu-
dents can also utilize writing to learn the subject matter of the discipline. A complex educational
tool, writing is a means of inquiry and expression for learning in all disciplines (Nagin 3). For
example, clear, precise statements, closely reasoned arguments, and unambiguous language are
valued among scientists. Practitioners argue that problem solving through writing leads students
to come to grips with their incomplete understanding in an active and self-stimulating fashion
(Tobias 48). Moreover, instructors intend for students to construct a personalized understanding
of the subject by means of the written or spoken phrase. Writing as a means of self-exploration
in mathematics and science learning achieves two important goals: it provides classroom-based
specific feedback, and it gives students the opportunity to identify and to unravel their own mis-
conceptions (54). If students write about the material, especially from some personal vantage
point, they come to own the material. Open-ended writing assignments in the sciences allow for
individuality and creativity, while more specific assignments ensure that certain concepts are
understood. Research demonstrates that students who associate the material with images or
ideas of their own creation increase their recall. Furthermore, a case study by Kathryn Martin
indicated that writing on a daily basis encourages students to review biological concepts (114).

Scientists’ composition processes typically involve the discovery of new ideas and infor-
mation about their research and its meaning. When instructors assign research papers, they
intend for the students to experience the satisfaction that comes from discovering new ideas and
the exhilaration that comes from exploring the sources. These educators also hope that students
will discover that sifting through the information and organizing it into coherent statements,
though difficult and often frustrating, in the end can be a rewarding experience (Lutzker 1).

Description of Writing in the Sciences
Writing in the sciences may not differ radically from the writing processes of other kinds
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of professionals. The conventional notion of nonscientists is that the writing task is one in which
scientists simply record laboratory procedures and results. Those outside of the field assume that
scientists’ perspectives are developed from a preconceived frame of reference, which determines
the observations they make about the world. Contrarily, scientists regard the experimental paper
as the vehicle both for giving meaning to their observations and for persuading the scientific
community that those observations are truths (Rymer 212).

Scholars have observed routine laboratory practices and shown how a scientist’s writing
imposes a logical structure on the mass of confusion in the lab. Thus, the written works of sci-
entists establish their credibility and persuade the community that the claims asserted in their
works should be accepted as facts (Rymer 212). Additionally, as Harrington and Rivers identi-
fy, the scientist is ever seeking to systematize knowledge by stating general laws; some may be
amended by new discoveries, but the substance of science is a body of general propositions (11).
The professional scientist selects all the relevant information, tests deductions, and evaluates the
results in the light of many facts or general propositions that bear upon the issue (12). Geller
adds that scientists also write to show nonscientists what is important about their work, no mat-
ter how specialized the subject material (84).

Scientists choose to represent their actions and beliefs in discourse using a wide array of
genres and styles. However, the depersonalized, objective, scientific style of experimental
papers plays a significant role in the discussion of material expected to be accepted as scientif-
ic knowledge (Rymer 212). Rymer illuminates how the conventions of scientific texts operate,
explaining that the genre dictates certain choices of form and content while serving to justify
the writer’s belief that the scientific enterprise leads to reliable and valuable knowledge about
the natural world (213). However, Rymer also presents evidence that scientists use multiple
approaches in writing experimental papers. In addition to linear models focused on detailed
planning, scientists use a full range of strategies, including recursive models focused on revi-
sion. Rymer’s study also suggests that scientists frequently discover new ideas about their
experimental results and what the underlying science means while composing their journal sub-
missions (244). An undergraduate writing assignment in the sciences must be representative of
these aspects of scientific writing without overwhelming students.

Using WAC Ideology to Develop Effective Writing Assignments

In the 1970s, WAC programs appeared in reaction to the dominant view that language has
only one function—to inform. The precedent at the time suggested that the only language activ-
ity useful to education is the finished report or essay. WAC programs challenged this idea and
sought to use writing to improve the teaching techniques of faculty members and expand the
realm of learning activities for students. Learning to write in new ways allows students to inten-
sify their involvement with the different areas of study in their educational program. Similarly,
faculty members believe WAC is ultimately about finding textual pathways to help students
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enter and eventually transform powerful organizations of people (Russell 331). Other premises
of WAC programs include writing to promote learning, writing as a complex developmental
process, and the idea that the universe of discourse includes a broad range of writing functions
and audiences (Freisinger 3).

The writing assignment quickly became a major tool for transforming teaching practices
at the undergraduate level. However, promoters of WAC programs now faced the challenging
project of creating quality writing assignments for a diverse range of disciplines. After years of
planning and trial and error, WAC advocates established some requirements for designing an
effective writing assignment. According to these standards, developed over time, an effective
writing assignment does more than ask students to write about what they have read. Rather, such
an assignment engages students in a series of cognitive processes, such as reflection, analysis,
and synthesis, so that they are required to transform the information from the reading material
(Nagin 47). Furthermore, an effective assignment gives students a framework for developing
ideas and organizational guidelines that help them analyze and synthesize the information with
which they are working. The most successful assignments offer the student a genuine opportu-
nity to communicate with a real audience (48).

Marilyn Lutzker has also contributed helpful guidelines for designing effective writing
assignments. Lutzker suggests that most educators now realize that learning takes place during
the process of researching and writing a paper, and the final product is, at best, a report of that
learning. Professors also increasingly recognize that more will be learned during the writing
process if they actively monitor and review each stage of students’ writing. As a result, Lutzker
concludes that structured assignments are vital to WAC programs. The best format seems to
involve a number of small, interrelated projects completed sequentially to culminate in a larger
product. Such an assignment is valuable because it permits multiple deadlines as well as early
and frequent feedback so that teachers can identify flaws in the writing and research early. In
addition, such a process takes advantage of the recognized efficacy of incremental learning (9).
Finally, Lutzker believes instructors should also build opportunities for students to practice sev-
eral different types of writing, such as analysis, classification, comparison, criticism, evaluation,
justification, and summarization (10). In 1988, La Salle instructors took on the challenge of
developing a biology writing assignment that meets these criteria.

Initial Goals and Expectations of the Biology WAC Assignment at La Salle University

Previous research shows that WAC programs seek to enhance students’ higher-order think-
ing or habits of mind, to make students more active learners, and to evaluate student work more
effectively (Dowling et al. 50; Russell 264-69). Prior to the institution of writing emphasis
requirements at various colleges, most science students across the nation had very little experi-
ence in thinking about how to communicate scientific information to nonspecialists. Although
some of these students had previously completed creative science projects meant to encourage
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writing to learn, and most of them had composed some form of research paper in the humani-
ties, science students had virtually no experience writing scientific research articles (Geller 84).
At La Salle specifically, laboratory reports were the primary writing activity of biology majors.
Some biology students also had experience in answering essay questions, but they had almost
no experience in writing lengthy research papers. Furthermore, professors rarely required stu-
dents to translate highly technical material into popular science terms to prove their under-
standing of the material and show that they could convey this knowledge to others. Clearly, the
students needed more specific instruction in writing scientific papers as well as experience writ-
ing for a nontechnical audience (Franz and Soven).

Each scientific discipline has rhetorical conventions specific to its subject, so the impor-
tance of discipline-specific writing instruction in biology was evident. The university recog-
nized this need because students were not learning specific discipline-related writing in under-
graduate first-year composition classes (Franz and Soven). Also, in the past, science professors
were often more concerned with the interpretation and presentation of scientific data than the
style in which it was written. This deficit led to the 1988 implementation of a writing emphasis
requirement at La Salle University. The establishment of a WAC program at the University was
undoubtedly beneficial, but a discussion of its specific goals is necessary to gauge its success.

Realizing that successful scientific writing develops from experience and guidance, La
Salle faculty sought to incorporate writing projects into the biology curriculum to encourage
students to develop and improve the skills needed to write within their discipline. Faculty mem-
bers worked together to create a common writing experience for students based on typical writ-
ing in the biological field. By 1991, La Salle faculty had developed a writing component, which
all biology majors were required to complete regardless of concentration within the major. The
writing component consisted of two assignments: a scientific review article twenty- to twenty-
five pages in length with approximately thirty primary source references from contemporary
journals and a shorter summary of the review written for the general public. The first essay was
to be an in-depth exploration of a topic that interested the student. The second paper involved
adapting the content of the first essay to a shorter, popular science format. Biology professors
served as faculty mentors to assist students with organization and scheduling of the project. The
department chairperson assigned students to their mentors according to their topic choices, so
that each student would have access to a specialist in the subdiscipline he or she chose with
whom to discuss the research process as well as subject matter. Writing fellows reviewed the
rough drafts, and the biology department archived the final copies for future student reference
(Franz and Soven).!

The 1996 Franz and Soven study evaluated the goals of the senior writing component in
biology and concluded that the program was effective. The former writing requirement gave La
Salle biology students the valuable opportunity to communicate with experts in their field of
interest and to discuss the technicalities of scientific topics. Students also learned ancillary skills
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such as techniques for searching electronic databases, organizational schemas for preparation of
major papers, and editorial skills for the improvement of written presentation. In addition, stu-
dents learned how to translate technical terms and explain complicated processes in simpler ter-
minology in the second assignment. The senior writing project in biology enabled students to
see the connection between biology and rhetoric, to learn how to synthesize complex material
into a coherent research essay, and to develop capacities for translating technical knowledge into
information understandable to the general public.

The changes made to the initial writing assignment instituted in 1988 motivated the stu-
dent authors of this work to conduct a small-scale research study examining the revised biolo-
gy writing requirement. Expanding on the 1996 descriptive study of Franz and Soven, which
confirmed that the original assignment implemented was effective, the investigators studied stu-
dent surveys and professor interviews to explore the perspectives of La Salle biology majors and
professors to determine if these groups find the revised assignment effective.

Assessing WAC Programs

Assessment is a valuable tool for the development and implementation of instructional
programs. Focusing on the big picture, effective assessment relies on a set of guidelines that
motivates inquiry, employs diverse methods, focuses on learning and teaching and how the two
interact, and needs to be regular, systematic, and coherent (Beason and Darrow 7-8). Helpful
questions to consider when assessing WAC programs are: Did the strategy help build engage-
ment and community in the classroom? Did the strategy lead to enhanced student learning? Was
the strategy consistent with teachers’ time pressures and other constraints? Did the strategy fit
teachers’ philosophies, priorities, and styles of teaching (Dowling et al. 93)? Do students and
teachers perceive an improvement in students’ writing abilities because of the writing activities
done in a WAC classroom? Do students and teachers perceive that these writing activities
improved students’ ability to understand course content? How do various writing activities com-
pare in terms of improving either students’ writing or their understanding of course content
(Beason and Darrow 99)? These questions will be useful in examining the new biology writing
requirement at La Salle.

When assessing WAC programs, there are several types of analysis to consider. One focus-
es on the writing program itself, such as the interaction among social context, institutional con-
text, and program structure. This analysis takes into account the attitude of the general society
toward the students in the program, the learning institution’s commitment to the education of
those students, and the organization of a writing program that distinguishes between develop-
mental and nondevelopmental students. Another type of analysis focuses on evaluation—for
example, the evaluation of the effects of writing on the society. Does the writing program affect
the value its students place on written language once they leave college? Does it make the pub-
lic aware of the different uses of language for different purposes? Does it send students into the
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world better able to adapt the processes and products of writing to novel situations? Do the the-
oretical underpinnings of a curriculum affect what students learn? Do students’ attitudes toward
writing change as a result of the program? (Faigley and White 64-65). In evaluating the current
WAC biology requirement, finding answers to many of these questions is crucial to assess accu-
rately whether or not this writing assignment is a productive and useful tool from the perspec-
tive of both students and teachers.

Methodology

To assess the effectiveness of the writing-across-the-curriculum assignment for biology
majors, the investigators constructed a student survey. The survey consists of nine statements
referencing writing in biology, writing in English, preparation for writing in a variety of disci-
plines, and the biology writing component itself. The authors asked students to rate their opin-
ion of each statement on a scale of 1 to 5 (1—strongly disagree, 2—somewhat disagree, 3—nei-
ther agree nor disagree, 4—somewhat agree, S—strongly agree). The researchers also asked stu-
dents to complete three open-ended questions to determine the level of importance writing holds
for each particular student, whether or not the purpose of the biology writing component was
effectively conveyed to students, and what students learned from the biology review paper. (See
appendix A for the full survey.)

The study developers distributed this student survey to thirteen of the twenty-seven stu-
dents who completed the writing component in the Spring 2005 semester. (The other fourteen
students were not surveyed because they had already graduated or could not be contacted to par-
ticipate.) The researchers also distributed the survey to the eleven students currently involved in
writing the assignment for the Fall 2005 semester. These students had already submitted a rough
draft whose return they were awaiting at the time of the survey. These students had yet to review
their mentors’ comments and complete the revision process. The investigators separated these
surveys from the surveys of students who had already completed the course and assignment to
see if there were any major differences between students commenting retrospectively on the
assignment and students commenting while undergoing the writing process. Out of these eleven
students, seven chose to participate in the survey, making a total of twenty student surveys from
which the authors tabulated results.

To evaluate the biology writing component through the perspective of biology professors
who are actively involved in the scientific field, the study creators constructed a questionnaire
consisting of ten questions. Out of the seven biology professors who serve as mentors in this
writing program, four chose to participate. Two of these professors chose to complete the sur-
vey in interview format and the other two provided written responses to the questions listed in
the questionnaire. (See appendix B for a complete copy of the mentor questionnaire.) After
compiling the information from the surveys and the questionnaires, the researchers then
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reviewed and analyzed the data to determine whether or not the current biology writing com-
ponent is an effective requirement.

Results
Student Survey Summary

Of the twenty biology students surveyed, 95% somewhat or strongly agreed that the neces-
sity of writing well is not limited to English and literature courses. To further ascertain the writ-
ing experience of biology majors in English courses, one statement in the survey required stu-
dents to rank whether or not they agreed that they learned everything they need to know about
writing from their first-year composition course at La Salle University. In response to this state-
ment, 85% of the students strongly or somewhat disagreed, suggesting that they understand that
there is more to learn about writing than the material covered in one introductory-level writing
course. However, 15% of the students surveyed somewhat or strongly agreed that they learned
everything they need to know about writing from their first-year composition course. Similarly,
55% of the biology majors surveyed believe that they learned skills to prepare them for writing
in other disciplines from their first-year composition course. Interestingly, however, 20% of
these biology students believe they did not learn skills for writing in other disciplines from their
first-year composition course, and 25% of those surveyed neither agreed nor disagreed in regard
to this statement.

Furthermore, 95% of the biology majors surveyed believe that writing is a necessary skill
in the biological sciences. When asked to rank how often biology majors at La Salle write with-
in their major, the results varied significantly depending upon whether or not students consid-
ered lab reports a form of writing. Several students commented on this in their open-ended ques-
tions, noting that the lab reports for biochemistry were useful writing experiences—possibly
even more effective than the current writing-across-the-curriculum requirement. Here it is
important to note that biochemistry is the only required biology course at La Salle University
for which the lab report must be written in a scientific format as if it were to be submitted to a
scientific journal. To meet these constraints, biochemistry lab reports cannot exceed five pages,
but require students to very thoroughly address the subtopics Introduction, Methods, Results,
and Discussion and to include diagrams, graphs, and charts that are relevant to convey the
results of the experiment. In order to condense all of this pertinent information into only five
pages, the writer must be very concise and make use of formatting tools that will make the final
work as brief, yet thorough, as possible. Some of the other biology electives require lab reports
of the same structure (e.g., cell biology), but these lab reports have no page limit, and not all
biology majors take these elective courses.

Of all the biology majors surveyed, 55% somewhat or strongly agreed that the WAC
requirement is the first academic paper they have written in their field, while 40% somewhat or
strongly disagreed with this statement, indicating that they have had other academic writing
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experiences within La Salle’s biology department. This discrepancy can be attributed to the
decision of some students to include lab reports as writing assignments when responding to the
statement. The survey also required students to rank whether or not they found the biology WAC
requirement helpful. The majority of students somewhat or strongly agreed, indicating that most
students extracted a valuable learning experience from this writing process. Out of the twenty
surveys completed, 60% of the students felt that the WAC requirement taught them a lot about
writing in the discipline of biology, while 20% felt the writing assignment did not. Also, 20%
of the students neither agreed nor disagreed with the statement. This variation can be attributed
to several factors, including whether or not students had learned the same skills in their first-
year composition course, and whether or not the biology students surveyed learned how to write
in the biological field from other writing assignments at La Salle or even from outside experi-
ences, such as research.

Of the students surveyed, 70% did not find it difficult to write in courses outside of their
major, 15% did find it difficult to write in nonbiology courses, and the remaining 15% neither
agreed nor disagreed that they struggle to write in courses outside of their major. The investi-
gators designed this statement to determine if the styles of writing for biology are too drastical-
ly different from the writing styles of other disciplines for students to excel in writing outside
of their major. It appears, from the survey results, that most students do not come across a prob-
lem when asked to write for their courses in other disciplines.

Student Open-Ended Responses

The authors designed the open-ended questions of the student survey to determine if stu-
dents accurately understand the purpose and objective of the biology writing assignment, what
value each student attributes to the importance of writing, and what specifically this writing
assignment has taught the students about writing in the discipline of biology. The majority of
students questioned understood that this writing assignment is geared toward helping students
become familiar with writing in the discipline of biology by giving them experience in research-
ing and reviewing scientific papers, learning the format for scientific review papers, learning sci-
entific citation conventions, and becoming familiar with a complex scientific topic that students
may not have studied otherwise. However, one response—“pass molecular and graduate”—
revealed that some students can go through the entire writing process and never understand the
preparatory implications of the WAC biology requirement.

When questioned on the importance of writing, most students concurred that writing is a
necessary communication tool used to express thoughts, opinions, experiences, and knowledge.
Several students also agreed that writing is a powerful skill for all disciplines that gives author-
ity to the writer’s ideas and is crucial in many careers. The question of what the WAC biology
requirement at La Salle taught students about writing in their discipline brought a variety of
answers. One student learned the necessity of the revision process, while several other students
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learned that academic writing in the biological field must be short and concise, yet still com-
plete. Many students learned the scientific citation convention, and one student noted the dif-
ference between a review and a research paper. Students also learned the importance of finding
credible sources and being able to comprehend the material in the resources in order to write
about this information effectively. Biology majors also noted that the format and style of this
paper was somewhat different from their English research papers, but they were still able to
make use of English skills such as word choice and sentence structure to make their arguments
clearer and stronger. Some students noted that lab reports are more helpful in preparing students
for their future careers than this particular assignment, because biological research papers and
review papers are generally much shorter than the WAC assignment. One student found the
short and concise nature of scientific writing to be a flaw, stating, “The problem is that general
understanding is often sacrificed for this brevity. Contrary to other fields, scientific writers
assume their audience can interpret data on their own. Failing to thoroughly explain their
research, however, scientists widen the gap between the scientific and nonscientific communi-
ties.” Another student less eloquently criticized the assignment, complaining, “Academic writ-
ing in Biology is very boring and has no leeway for emotion or style—and —I’1l never use it
again.”

Professor Questionnaire Responses

The questionnaires distributed to the professors in the biology department consisted of ten
open-ended questions. The professors responded to these questions in written form or verbally
via an interview. When the professors were asked if writing is an important skill for biologists,
the response was a unanimous “Absolutely!” or “Yes!” Stefan Samulewicz affirmed that writ-
ing is “the best way to reach the widest audience with their [biologists’] ideas, research, results,
and arguments.” Also, as Norbert Belzer noted, “if one cannot convey his or her work in writ-
ing, regardless of the field, the work becomes useless because no one else can benefit from it.”

Next, the questionnaire asked the professors what types of writing are typical in biologi-
cal fields of study. To this question, the professors provided a variety of responses, including pri-
mary research articles (typically three to five pages in length); textbooks; review books; articles
for nonscience journals, magazines, or newspapers; review articles; grant applications; and lab-
oratory notebooks.

The final question in the first segment of the questionnaire asked professors to describe
which of these types of writing the current WAC requirement most resembles. To this each pro-
fessor had similar yet slightly different responses. O’Connor believed: “It most resembles a
chapter in a text or a review article for a science journal.” Belzer found it to be most like a
research article except that the paper requires students to review primary research articles and
synthesize them into a longer review instead of conducting and writing about their own
research. Similarly, Samulewicz found the WAC biology requirement to fall between the
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extremes of a primary research article and an article designed for a lay audience, because while
“it should be written in the language of experts,” the paper is composed of a review of primary
research, not the research itself—similar to a newspaper or magazine article.

All four professors agreed that the goals of the biology WAC requirement are to learn to
read scientific material, put this information into one’s own words while still maintaining a sci-
entific voice, learn proper documentation for scientific papers, and allow students to explore a
topic that may not be covered in the typical classroom setting. As mentors for this program, all
four professors believe that the students they advise, for the most part, typically meet these
goals. O’Connor stated, “students take their assignment seriously and put forth the effort to do
a good job. The procedure that is in place gives students the opportunity to be successful.”
Belzer agreed, because the first drafts, though complete, often have many errors in grammar,
spelling, syntax, style, and other writing skills. Once students correct these errors, Belzer
believes the scientific content of the papers is generally very successful at meeting the goals of
the requirement. Gerald Ballough concurred, stating, “the only deficit is the students are not
required to describe the empirical methodologies at the same level that is necessary in the future.
To that end,” he agreed with some of the students that “laboratory reports might be more effec-
tive.”

The next question asked professors to describe their expectations of biology students’ writ-
ing skills. O’Connor, Belzer, and Ballough expect biology students to be “competent writers,”
have “the same skills as [students in] any other major,” and show “a willingness to improve,’
respectively. Samulewicz emphasized, “I expect the papers to be an effective synthesis of mul-
tiple aspects of a topic, taking into account different points of view and different lines of
research. | expect the sentence structure to be complex, similar to the articles the students are
referencing.” When the professors were asked if students usually meet these expectations, they
agreed that most often they do. If not in the first draft, then certainly by the final draft the stu-
dents are able to meet these expectations and often exceed them.

Next, the professors were asked if the WAC biology requirement is useful to the future
careers of students. All four professors agreed that this is a very useful assignment. O’Connor
stated, “There is almost no way they [biology majors] will go through life without using writ-
ing skills developed here [LaSalle University].” Samulewicz also noted “the value of the read-
ing that goes into this paper.” On this topic he wrote, “It’s the most concentrated scientific read-
ing assignment they [biology students] have in college, so they learn to read as well as write.”
Most of the professors did not find anything about the WAC biology requirement ineffective
when questioned about this. However, Samulewicz mentioned, “Sometimes the topics chosen
are not supported by a great deal of literature. This makes it frustrating for the students, but it’s
still a good learning experience of how science works.”

Finally, the professors were asked if they had any suggestions for improving the WAC
requirement in the biology major. O’Connor suggested shortening the length of the paper to
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allow the faculty mentors to dedicate more time to reviewing the first drafts of their students.

Similarly, Belzer wished the semester were longer, so there would be more time for the writing

process. Samulewicz thought the deadlines should be earlier, “so there’s more time for revision.

A real scientific report goes through numerous revisions—this should as well.” Ballough added,
While the molecular paper is a very good exercise, I think it is more similar to a review
paper or a scientific term paper and does not require the absolute highest level of a stu-
dent’s critical thinking. Perhaps if a laboratory report were to be presented as a scien-
tific research paper, students would have a better opportunity to precisely describe
methodologies, and more importantly, write a research discussion that requires their
highest ability for conjecture.

Consensus of Resuits

Opverall, this study determined that, for the majority of biology students, the WAC require-
ment effectively reaches the goals of the WAC program. Students learn how to write a paper that
reflects a range of typical biological writings, they learn the proper documentation style of sci-
entific papers, and they learn to write in the style of a scientist, in a short, concise manner such
as will be expected of these students in their professional careers. It is interesting that all pro-
fessors interviewed and the majority of students surveyed agreed on this point. Another inter-
esting point that several students and professors made is that this assignment is not in the for-
mat of a primary research article, a type of writing that, the consensus seems to be, students will
be involved with in their future careers. This suggests that even though the writing assignment
is effective, there are certainly aspects that can be improved.

Suggestions for Improvement

Although the investigators expected that professors would have a clear understanding of
the importance of writing in the biological fields, it was surprising to find that a significant
majority of the students surveyed effectively understood the implications and relevance this
writing assignment holds for their future careers. Despite the overwhelming consensus among
the biology mentors and students concerning the effectiveness of the research assignment, sev-
eral faculty members and students hinted at some minor problems and various ways to improve
the guidelines of this process. O’Connor suggested shortening the length of the paper so facul-
ty members can revise and return drafts in a timely manner. Belzer recognized the stressful time
constraints as well, wishing for a longer semester. Similarly, Samulewicz recommended setting
earlier and more frequent deadlines so students experience the arduous process of writing, sub-
mitting, revising, and resubmitting more comprehensively—and in a process more similar to
what they will encounter in their future careers.

All of these suggestions deal, essentially, with the time constraints of such a large project.
In addition to all their other coursework, students must find time to sift through a significant
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number of primary resources to choose thirty that are most relevant to their topic of choice.
Biology majors must then perform a close reading of all thirty primary resources to develop an
understanding of the complex material. Students then take notes translating the complicated lan-
guage of the scientific articles into their own words, and finally, they must formulate their notes
into a coherent twenty- to twenty-five-page synthesis. Once mentors return the rough drafts, stu-
dents are back to work with revisions to complete the final draft before the deadline.

In addition to time constraints, a number of students observed that this paper is only a
review of scientific material and, therefore, does not teach students how to write a true scientif-
ic research paper. One student also noticed the contradictory nature of the paper’s style, explain-
ing that scientific research papers are typically “much shorter and require concise explanations”
of laboratory research, whereas review articles tend to be “targeted more for the lay audience”
in magazines and newspapers. However, this paper is a “long review of scientific studies”
requiring scientific, rather than common, language. Another student explained the paper “did
not teach me too much about writing in my field.” This student thought, “writing for labs . . . is
more helpful.” Ballough recognized this flaw in the writing assignment as well, acknowledging,
“laboratory reports might be more effective” for teaching students “to describe empirical
methodologies.” Along these lines, Ballough discussed the possibility of having students treat a
traditional lab experiment as their own research, reporting the information in a short article as
if it were to be submitted to a scientific journal. This would emphasize the significance of empir-
ical data and require “the absolute highest level of a student’s critical thinking” and “ability for
conjecture.”

While all four professors mentioned writing about science for the general public as one of
the many genres of scientific writing, students and professors alike failed to recognize the lack
of this experience in the current biology WAC requirement at La Salle University. Since the
change in curriculum in the 1994-95 academic year, biochemistry was converted to a one-
semester course, and molecular biology was added to the curriculum. The shorter popular sci-
ence article was removed from the assignment and the remaining review essay was incorporat-
ed into the new course. Belzer explained that the biology department chose to eliminate the
“common assignment” because the goal of the WAC program is to help students write in their
own field. The faculty felt the longer review paper was more representative of a biologist’s writ-
ing than the shorter popular science essay. While this may be true for students going into
research or industry, a student interested in writing for a science column in a newspaper or for
a popular science magazine would benefit more from the shorter essay. Even though the current
review essay appears to be effective from the results of this study, it fails to represent other gen-
res of biological writing.

Since the current WAC assignment is incorporated into a one-semester course, it would be
difficult to add anything else to the assignment to address other areas of science writing, espe-
cially since students and professors both feel the pressure of the current timeline in its present
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form. To help relieve some of this pressure for professors and students, the investigators have
three suggested options to offer La Salle’s biology department. The first requires very little
change in the course curriculum, but alters the assignment somewhat. The second spans the
assignment over two semesters, similar to the previous requirement, but alters the assignment
slightly. And the third involves the addition of a writing laboratory course to draw more atten-
tion and focus to the various aspects of writing in science.

To address the time constraints of the current assignment, one option for the biology
department is to shorten the assignment from a twenty- to twenty-five-page essay referencing
thirty sources to a ten- to twelve-page essay referencing fifteen sources. With a shorter essay,
faculty members can develop a new timeline with earlier and more frequent deadlines, as
Samulewicz suggested. Another, much shorter assignment could then be incorporated to address
other areas of scientific writing. The best way to institute a second assignment is to provide sev-
eral genre options, allowing students to choose the essay format that seems most representative
of their personal career interests. For example, a student going into industry, research, or grad-
uate school might be interested in treating a laboratory report as his or her own experimental
investigation and writing a three- to five-page research paper modeled after those submitted to
scientific journals. However, a student with goals to “interest and inform non-experts about
important biological phenomena” may be more interested in writing a two- to four-page article
for the general public ( Samulewicz). A student struggling to understand primary research arti-
cles may be interested in using his or her second assignment to focus on closely examining such
an article and writing a second, but much shorter review essay. La Salle biology faculty mem-
bers can incorporate this second assignment in one of two ways: they can allow students to
design their own assignment to meet their own needs (with approval and direction from their
mentor), or the faculty members can work together to develop several shorter writing assign-
ment options from which students can choose the most appealing.

If faculty members feel shortening the review essay is somehow detrimental to the effec-
tiveness of the assignment, then another option entails spreading the assignment out over two
semesters in the higher-level required courses of biochemistry and molecular biology. This will
allow students an entire academic year to complete the longer paper, and a second essay can be
reincorporated into the assignment. This format was shown to be effective in the previous
descriptive study conducted by Soven and Franz, so the efficacy of the requirement will not be
compromised. The timeline and deadlines can then be reorganized appropriately to give stu-
dents time for multiple stages of revision for each writing piece. The second assignment, as
described in the previous instance, can either be something students choose from a list designed
by the faculty, or an assignment students design individually based on their career goals with
guidance and approval from their mentors.

The final suggestion places a much larger emphasis on writing in the biological sciences
than the others. The current curriculum for molecular biology includes an optional laboratory
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through the chemistry department. Since the laboratory can be taken at another time for those
students interested, a writing laboratory can be instituted to place more emphasis on the impor-
tance of writing in the sciences. In this laboratory, either one consistent professor or rotated fac-
ulty members can teach students about different writing styles and genres each week. Professors
can also assign readings such as primary research articles, newspaper articles, magazine articles,
journal essays, reviews, excerpts from textbooks, and other forms of scientific writing for class
discussion. In these discussions, the professor and students can address various writing tech-
niques and styles, discussing the similarities and differences present in these styles. Teachers
can also create brief writing assignments to summarize, evaluate, analyze, criticize, replicate, or
compare and contrast the styles studied. This course design would not only help students to
improve their writing, but also help them to develop their reading comprehension skills. Like
the molecular biology science laboratory, this writing laboratory can also be optional—students
can opt to take the science lab instead or neither lab. In this circumstance, the existing curricu-
lum, or one of the other two options suggested, would have to remain in place for students who
do not choose to take this writing lab. Or the writing laboratory can be instituted as a require-
ment and some laboratory time can be dedicated to a peer revision process for the longer review
paper, with either writing fellows or classmates. In this instance, students interested in taking
the science lab would be instructed to take it at a later time. Another option would be to require
an independent writing laboratory encompassing everything described above as well as the
longer review paper, which could then be removed from the molecular biology curriculum alto-
gether. Each of the three suggestions requires a different level of preparation to implement, and
may work best if changed gradually from one to another, studied for efficacy, and then altered
accordingly to meet the needs of biology majors. However, the ultimate decision lies within the
biology department. Faculty members must consult with one another and WAC specialist Soven
to determine what changes, if any, are most feasible and beneficial for both the faculty and stu-
dents.

Limitations of the Study

After analyzing the data, several limitations of this study became obvious. The most
prominent limitation is the small sample of students and professors surveyed in order to con-
duct the study. La Salle is a teaching university, so class sizes are generally small to guarantee
each student a personalized educational environment and to ensure that professors can dedicate
enough of their time to helping and guiding students through their coursework. The biology
department itself is also relatively small, consisting of only seven full-time faculty members
who serve as mentors for this writing project. Although this feature is an asset for La Salle’s stu-
dents and faculty, it limits this study extensively. In order to create a large enough sample size
to provide accurate results, this study would need to be conducted over a period of several years.
Unfortunately, the researchers were limited to one semester of research, touching base with as
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many students who had previously experienced the biology writing requirement as possible in
order to expand the study. While twenty students and four professors are not enough to provide
a thorough and accurate analysis of the efficacy of this writing assignment, it certainly provides
a glimpse into the perspectives of La Salle students and faculty, and offers an introductory
review of the value of the La Salle biology department’s WAC requirement.

Additional insight could also have been offered to this study had demographics been sur-
veyed. For example, it would be interesting to know the influence of future career expecta-
tions—medical school, graduate research, education, industry—on students’ perspectives of the
importance of writing in biology, as well as which types of writing are most applicable to their
fields of interest. It would also be interesting to examine students’ GPAs in biology and English
courses to determine if students who struggle or those who excel academically in either or both
subjects benefit equally from the biology writing assignment.

Furthermore, results from several survey questions indicate that additional research may
be necessary to learn what constitutes writing for biology students. The responses to the survey
statements “I write often for my biology classes” and “The senior biology paper was the first
time I wrote an academic paper in my major” illustrate the various interpretations of writing
among biology students. Moreover, faculty responses indicate that future research to expand this
study might include inquiries into what types of writing biology professors find most important
to teach at the undergraduate level, as well as how the role of writing varies in different types
of biology courses: for instance, the role of writing in introductory-level courses in comparison
with upper-level courses, or the role of writing in different specialties in biology, such as ecol-
ogy versus physiology.

Ultimately, this study contributes to the discussion of writing-across-the-curriculum pro-
grams. It provides an introductory inquiry into a department’s major writing requirement and
opens the door to continued research in La Salle’s biology department. It may also lead to the
examination of WAC assignments in other departments at La Salle University and in other
schools as well.

Notes

! Writing fellows at La Salle University use the skills they learn in the course Writing and the University to review and
edit student drafts for the class(es) to which they are assigned. Typically, writing fellows make written comments on the
drafts and then meet with students to discuss ways to improve organization, grammar, spelling, and style for the final
draft, which, after revision, is submitted to the professor by each student writer.

We would like to thank Dr. Margot Soven for all of her direction and encouragement throughout the writing process, as
well as all of the biology professors and students who contributed to our study.
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Appendix A—Student Survey

Statements Strongly Somewhat Neither Agree Somewhat Strongly
Disagree Disagree nor Disagree Agree Agree
Writing is an 1 2 3 4 5
important skill Total %: 80 Total %: 15 Total %: 0 Total %: 5 Total %: 0
Only in S %: 84.6 S %:15.4 S %:0 S %:0 S %: 0
English/literaturc F%:71.4 F%: 143 F%:0 F%: 143 F%:0
courses
Writing is a 1 2 3 4 5
necessary skill for Total %: 0 Total %: 5 Total %: 0 Total %: 35 Total %: 60
my discipline/ S %: 0 S %: 0 S %: 0 S %:23.1 S %:76.9
. F%:0 F%: 143 F%:0 F%:57.1 F %:28.6
major course of
study
1 write often for 1 2 3 4 5
my biOlOgy Total %: 15 Total %: 5 Total %: 25 Total %: 30 Total %: 25
classes S %: 7.7 S %: 7.7 S %: 23.1 S %: 38.5 S %: 23.1
F %: 28.6 F%:0 F %: 28.6 F %: 14.3 F %:28.6
The senior 1 2 3 4 5
biology paper Total %: 0 Total %: 15 Total %: 20 Total %: 40 Total %: 25
was a helpful S %: 0 S %: 15.4 S %:7.7 S %: 46.2 S %:30.8
. F%:0 F%: 143 F%:42.9 F %:28.6 F %: 143
experience
All I need to 1 2 3 4 5
know about Total %: 60 Total %: 25 Total %: 0 Total %: 10 Total %: 5
writing I leamned S %:61.5 S %:30.8 S %:0 S %:7.7 S %: 0
from my F %:57.1 F%: 143 F%:0 F%: 143 F%: 143
freshman English
class
In my freshman 1 2 3 4 5
composition Total %: 5 Total %: 15 Total %: 25 Total %: 35 Total %: 20
course. I learned S %: 7.7 S %: 15.4 S %:30.8 S %:30.8 S %: 15.4
skills tilat helped F%:0 F%: 143 F%: 143 F%:42.9 F %:28.6
me write in other
courses
I find it difficult 1 2 3 4 5
to write in classes Total %: 45 Total %: 25 Total %: 15 Total %: 5 Total %: 10
other than my S %: 38.5 S %:23.1 S %: 154 S %: 7.7 S %: 154
major F%:57.1 F %:28.6 F%: 143 F%:0 F%:0
The senior biology 1 2 3 4 5
paper was the first Total %: 20 Total %: 20 Total %: 5 Total %: 25 Total %: 30
time [ wrote an S %:23.1 S %: 23.1 S %:0 S %: 23.1 S %:30.8
academic paper in F %: 14.3 F %: 14.3 F %: 14.3 F %: 28.6 F %: 28.6
my major
The senior biology 1 2 3 4 5
paper taught me a Total %: 5 Total %: 15 Total %: 20 Total %: 40 Total %: 20
lot about writing in S %: 0 S %: 154 S %: 23.1 S %: 46.2 S %: 15.4
my discipline F %: 14.3 F%: 143 28 F %: 14.3 F %: 28.6 F %: 286
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S = Spring semester, 2005; F = Fall semester, 2005

Describe the purpose of your senior biology paper.

How is writing important to you?

What did the senior biology paper teach you about academic writing in your field?

Tally Results of Student Survey
Responses tallied are in the format of: Total (Spring 2005, Fall 2005)
Writing is an important skill only in English/literature courses.
16 (11, 5)—strongly disagree
3 (2, 1)—somewhat disagree
O—neither agree nor disagree
1 (0, 1)—somewhat agree
0—strongly agree

Writing is a necessary skill for my discipline/major course of study.
0—strongly disagree

1 (0, 1)—somewhat disagree

O—neither agree nor disagree

7 (3, 4)—somewhat agree

12 (10, 2)—strongly agree
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I write often for my biology classes.
3 (1, 2)—strongly disagree

1 (1, 0)—somewhat disagree

5 (3, 2)—neither agree nor disagree
6 (5, 1)—somewhat agree

5 (3, 2)—strongly agree

The senior biology paper was a helpful experience.
O—strongly disagree

3 (2, 1)—somewhat disagree

4 (1, 3)—neither agree nor disagree

8 (6, 2)—somewhat agree

5 (4, 1)—strongly agree

All I need to know about writing I learned from my freshman English class.
12 (8, 4)—strongly disagree

5 (4, 1)—somewhat disagree

O—neither agree nor disagree

2 (1, 1)—somewhat agree

1 (0, 1)—strongly agree

In my freshman composition course, I learned skills that helped me write in other courses.
1 (1, 0)—strongly disagree

3 (2, 1)—somewhat disagree

5 (4, 1)—neither agree nor disagree

7 (4, 3)—somewhat agree

4 (2, 2)—strongly agree

I find it difficult to write in classes other than my major.
9 (5, 4)—strongly disagree

5 (3, 2)—somewhat disagree

3 (2, 1)—neither agree nor disagree

1 (1, O)—somewhat agree

2 (2, 0)—strongly agree
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The senior biology paper was the first time I wrote an academic paper in my major.
4 (3, 1)—strongly disagree
4 (3, 1)—somewhat disagree
1 (0, 1)—neither agree nor disagree
5 (3, 2)—somewhat agree
6 (4, 2)—strongly agree
The senior biology paper taught me a lot about writing in my discipline.
1 (0, 1)—strongly disagree
3 (2, 1)—somewhat disagree
4 (3, 1)—neither agree nor disagree
8 (6, 2)—somewhat agree
4 (2, 2)—strongly agree
Appendix B— Mentor Interview/Questionnaire
1. Is writing an important skill for biologists?
2. What types of writing are typical in the biological fields?
3. Is the biology WAC requirement reflective of any of these types of writing?

4. What are the goals of the biology WAC requirement?

5. As a mentor for the program, do you feel these goals are reached, for the most part?
Why or why not?

6. What are your expectations concerning the writing skills of biology students?
7. Do students meet your expectations in writing these papers?
8. Do you think this particular requirement is useful to students for their future careers?

9. Is there anything about the WAC requirement in biology that you do not like, or find
ineffective?

10. Do you have any suggestions for improving the WAC requirement for biology majors?
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