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Students in science, technology, engineering, and math-
ematics (STEM) courses are likely to need to write a 
laboratory report as part of their required courses at the 
undergraduate level. Often, discipline courses do not offer 
specific language support for their written assignments, 
nor do university English courses typically provide instruc-
tion for these types of assignments. An English language 
learner or a multilingual writer may therefore not know 
how to even begin to write them. 

Background
This article is a brief analysis of how four multilingual 
writers from one particular lab section of a larger lecture/
lab introductory biology course at a state university wrote 
the required lab report for their lab section final assign-
ment. These four students were identified by the fact that 
they took the university’s English composition for multi-
lingual writers. All analyses were conducted after 
the completion of the semester with university 
IRB approval, and there was no interaction be-
tween the students and the researcher. The four 
multilingual writers’ papers were compared to 
two full score student papers from the same lab 
section. Table 1 reports the scores of the papers 
analyzed. 

Literature Review
In terms of science or expository texts, Fang 
(2008) has identified four distinct features used 
when addressing science: Information density, 
abstraction, technicality, and authoritativeness. 
Information density refers to the amount of infor-
mation placed in a sentence in the form of nouns 

or noun groups. Abstraction refers to the idea that the 
written content tends to include more abstract concepts 
in comparison to concrete objects. Technicality refers to 
the technical vocabulary needed to express the concepts 
discussed. Lastly, authoritativeness refers to the fact that 
there is limited use of first person in order to establish a 
level of authority for the author. These concepts proposed 
by Fang can help us understand the difficulties multilin-
gual students have in reading science or other expository 
texts. Further, these four elements can make it difficult for 
multilingual writers to learn to be effective science writ-
ers due to difficulty in mastering the grammar required to 
achieve these desired features. 

When multilingual students do not get direct grammatical 
instruction, they can become even more disadvantaged in 
writing for STEM courses since they may not have mas-
tered the standard grammatical structures typical for 
academic writing, and their lack of familiarity with the 
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grammatical structures needed to achieve information 
density, abstraction, and authoritativeness means they 
may struggle to achieve the standards required for the sci-
ence genre. Schleppegrell (2002) noted that the multilin-
gual writers in her study seemed either to use grammatical 
structures with errors or to use error-free but less complex 
sentence structures. This type of strategy for error-free 
sentences could undermine a multilingual student’s ability 
to master the expository writing standards identified by 
Fang.

This current study focused on the abstract, introduction, 
and discussion sections of the introduction, methods, 
results, discussion (IMRD) report format. The papers 
came from the course’s final biology laboratory report, 
the culminating assignment for the course’s lab section. 
Inglis et al (2007) focused on introduction and discussion 
sections as those sections would demonstrate whether stu-
dents were practicing the rhetorical tools that were being 
taught for science writing. For similar reasons, Gil and 
Caro (2019) focused on introduction and conclusions for 
lexical bundles used by undergraduate students. 

Swales (1990) states that the purpose of the introduction 
section for research articles is to create a research space, 
meaning that a researcher needs to situate the current 
study in previous science literature to identify what they 
are investigating. The discussion section takes the results 
of an experiment or study and interprets the results for 
additional use. Discussion sections can be difficult to write, 
whether in a laboratory report or as part of a dissertation 
(Parkinson, 2011; Shen et al, 2019), with students often 
desiring to have help to master writing this section. In 
addition to the introduction and discussion sections, the 
abstract was also included for analysis because it can also 
be a difficult section for students to write.  The abstract 
requires an understanding of each IMRD report section 

in addition to good summarization skills. Therefore, a 
focus on these three sections (abstract, introduction, and 
discussion) could help us understand multilingual student 
science writing, and could therefore help us to identify ex-
ercises to better prepare or support for future multilingual 
discipline writing.   

The final lab reports from the semester in question were 
collected. The papers from one particular lab section were 
analyzed for each of the four features identified by Fang 
(2008): Information density, abstraction, technicality, 
and authoritativeness. These papers were also recursively 
analyzed for any distinct features of the student writers of 
the laboratory report. These features were then compared 
with other researchers for confirmation of the findings. 
The laboratory report assignment was to report on the 
semester-long in-class experiments to identify a new bac-
teriophage (virus for bacteria) as part of the SEAPHAGES 
curriculum (Elgin & Shaffer, 2014). 

Research Question: How does the written work of mul-
tilingual writers achieve the purpose of the lab report 
assignment and science writing in general?

Findings & Discussion
Three of the multilingual writers (ML1, ML3, and ML4) 
seemed to struggle more in trying to achieve the aspects of 
science writing identified by Fang (2008). They struggled 
with information density, using technical terminology or 
academic language along with the technical terminology 
needed to explain the procedures and concepts mentioned. 
That said, these three writers achieved the basics of the 
lab report assignment format by having an introduction 
to the experiment, identifying the methods to conduct 
the experiment, reporting results and interpreting the 
results. Writer ML2 had longer noun groups creating 

greater information density, but of-
ten the longer noun groups that were 
used resulted from direct quotes 
from published literature. Table 2 
provides some examples of noun 
groups used by the students in their 
sentences. The two non-multilingual 
writers achieved longer noun groups 
in their sentences achieving greater 
informational density. 

At a more basic level, these four 
multilingual writers demonstrated 
some typical writing challenges for 
multilingual writers. All four of the 
multilingual writers included cita-
tions for their introduction sections. 
However, a closer look at the cita-
tions and references used may not 
provide the level of authority needed 
to support the claims of the student Table 2. Examples of noun groups used by the students in the lab reports for information density
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writer, similar to Wette’s (2017) findings where the multi-
lingual writers struggled to make good use of their source 
texts in disciplinary courses. The nature of the subject 
of biology could, in and of itself, be a challenge for the 
multilingual writers as it relies more on written language 
rather than equations common in chemistry or physics 
(Okamura, 2006). Writer ML2 mixed up the use of family 
names versus given names for the in-text citations. None 
of the papers analyzed (multilingual and non-multilingual) 
used citations in their discussion sections providing expla-
nation for their results, as is typical for interpreting the 
results of experiments. This indicates all the students in 
the sample are still learning the IMRD format of writing. 

All six students (four multilingual and the two non-multi-
lingual) struggled with mastering bacteria nomenclature. 
The standards for bacteria nomenclature state that at the 
first mention of a species, the genus is to be capitalized 
and both genus and species names are to be written in 
italics (Genus species; i.e. Mycobacterium smegmatis). 
Any following mentions of the species can use the capital-
ized genus initial with the full species name in italics (G. 
species; i.e. M. smegmatis; De Vos & Trüper, 1999). In the 
three study sections, only ML3 had two instances of italics 
for the bacteria name in the discussion section. All other 
bacteria name references were not italicized.  

“mycobacterium smegmatis (M. smeg)” (ML2)

 “M. smeg” (ML3) 

The use of M. smeg may result from the way the bacteria 
were referred to in spoken English during the lab section. 
One of the non-multilingual writers (NML1) had fairly 
standard adherence to the nomenclature norms when 
discussing other bacteria names. However, even though 
this writer remembered to use italics for the bacteria 
names, she used M. smeg instead of M. smegmatis for the 
bacteria, similar to ML3.  NML2 had one or two instances 
of not italicizing the bacteria name throughout her lab 
report. 

The multilingual writers were more likely than the 
non-multilingual writers to use contractions or first and/
or second pronouns in their papers. 

“From animals especially dogs get infected commonly 
because dogs don’t have knowledge that they have to be 
careful or not” (ML1). 

“In the old days treating cancer wasn’t possible and 
therefore, many people died by cancer…” (ML4). 

The use of the contractions in these sentences may lessen 
the authoritativeness of the sentence. The discussion  

section was where two of the writers slipped into using 
first person pronouns. 

“Then, we repeated streaking again” (ML3) 

“However, I had learned many biological skills …” (ML4).  

The use of first person pronouns seems to demonstrate 
some confusion regarding the purpose of the discussion 
section especially for writer ML4, who lapsed into narrat-
ing what was individually learned rather than interpreting 
the results from the experimental procedures. 

What is interesting is that in the discussion sections stud-
ied none of the multilingual papers effectively make an 
argument about the point of the assigned experimental 
procedure (to find a new bacteriophage). Parkinson (2011) 
states that discussion sections should show cause and 
effect relationships in the grammatical structures used. 
These papers demonstrate a repetition of the results in 
the discussion but little to no explanation of the achieved 
results other than possible reasons for them being incon-
clusive. Writer ML2, the strongest multilingual writer, 
demonstrated a greater range of sentence structures to 
explain the achieved results, and the range of sentences 
was more similar to the sentence structures used by the 
two non-multilingual writers. The repetition of the infor-
mation in the results section could be a part of the dif-
ference between laboratory reports and research articles 
(Parkinson, 2017). This repetition of the information could 
also mean that the students have an incomplete under-
standing of the exact purpose of the discussion section, as 
discussion sections are intended to provide an interpre-
tation or explanation of the results achieved (Parkinson, 
2011, 2017). 

The findings of this analysis show that multilingual stu-
dents may not have the full linguistic ability to achieve the 
needed purposes of the lab report. Nor do the students 
have good exemplars, as they mainly read textbooks but 
are then expected to produce a completely different genre 
(i.e. the laboratory report). 

This article also suggests that multilingual writers may 
need more direct grammatical instruction in order to 
achieve all the requirements to write a paper that will meet 
the needs for scientific writing, whether in the content/
discipline course or in a language course. These four mul-
tilingual writers probably needed more direct instruction 
regarding the technical writing needs of the assignment. 
This analysis also shows that multilingual writers are at-
tempting to meet the criteria and not ignoring the criteria 
of the laboratory report assignment. 



4141WAESOL Educator  |  Vol 47 Issue 2  |  Summer 2022WAESOL Educator  |  Vol 47 Issue 2  |  Summer 2022

References

De Vos, P. and Trüper, H. G. (2000). Judicial commission of the international committee on systematic bacteriology: IXth international (IUMS) 
congress of bacteriology and applied microbiology. International Journal of Systematic and Evolutionary Microbiology, 50, p. 2239–2244. 

Fang, Z. (2008). Going beyond the fab five: Helping students cope with the unique linguistic challenges of expository reading in intermediate grades. 
Journal of Adolescent and Adult Literacy, 51, 476–487. https://doi.org/10. 1598/JAAL.51.6.4

Inglis, M., Kirkwood, T., Downs, C. T., & Parkinson, J. (2007). Writing their way into science: Gaining access to the discourse of biology. Journal for 
Language Teaching, 41(1), 82–99. 

Elgin, S. C., & Shaffer, C. D. (2014). A broadly implementable research course in phage discovery and genomics for first-year undergraduate students. 
doi:10.1128/mBio.01051-13

Navarro Gil, N. & Martinez Caro, E. (2019). Lexical bundles in learner and expert academic writing. Bellaterra Journal of Teaching & Learning 
Languages, 12(1), 65–90. doi: https://doi.org/0.5565/rev/jtl3.794

Okamura, A. (2006). Two types of strategies used by Japanese scientists, when writing research articles in English. System, 34, 68–79. doi:10.1016/j.
system.2005.03.006 

Parkinson, J. (2011). The Discussion section as argument: The language used to prove knowledge claims. English for Specific Purposes, 30, 164–
175. doi:10.1016/j.esp.2011.03.001

Parkinson, J. (2017). The student lab report genre: A genre analysis. English for Specific Purposes, 45, 1–17. doi:10.1016/j.esp.2016.08.001

Schleppegrell, M. J. (2002). Challenges of the science register for ESL students: Errors and meaning making. In M. J. Schleppgrell and M. C. Columbi, 
Developing advanced literacy, in first and second language: Meaning with Power. Routledge ProQuest Ebook Central: http://ebookcentral.
proquest.com/lib/wsu/detail.action?docID=227493.

Shen, L., Carter, S. & Zhang, L. J. (2019). EL1 and EL2 doctoral students’ needs experience in writing the discussion section: A needs analysis. Journal 
of English for Academic Purposes, 40, 74–86. https://doi.org/10.1016/j.jeap.2019.06.004

Swales, J. M. (1990). English in academic and research settings. Cambridge University Press. 

vv

Anna Karin Roo has a PhD in Language, Literacy & Technology Education from WSU and has 
taught English in the Seattle area, Hong Kong and mainland China. Her research focuses on the 
needs and ways to support non-native English speakers’ writing for the sciences.  She has pub-
lished in TESOL Journal and Journal of Bilingual Education and Bilingualism.  You can contact her 
at anna.roo@wsu.edu.  

William B. Davis is an Associate Professor of Biochemistry at Washington State University.  His 
research foci include instructional pedagogy in large-enrollment classrooms, prosocial/collabora-
tive environments and their impact on student learning in laboratory and classroom spaces, and 
transformation of institutions/departments to enhance student learning outcomes in higher edu-
cation.  You can reach him at wbdavis@wsu.edu.

https://doi.org/10. 1598/JAAL.51.6.4
doi:10.1128/mBio.01051-13
doi: https://doi.org/0.5565/rev/jtl3.794
doi:10.1016/j.system.2005.03.006
doi:10.1016/j.system.2005.03.006
doi:10.1016/j.esp.2011.03.001
doi:10.1016/j.esp.2016.08.001
http://ebookcentral.proquest.com/lib/wsu/detail.action?docID=227493
http://ebookcentral.proquest.com/lib/wsu/detail.action?docID=227493
mailto:anna.roo%40wsu.edu?subject=
mailto:wbdavis%40wsu.edu?subject=

	Scholar-Practitioner
	Using Proficiency Level Descriptors to Plan Instruction and Assess Multilingual Learners 
	Lynn Shafer Willner, Kristin Percy Calaff, Margo Gottlieb, & Fernanda Marinho Kray
	Aspects of Multilingual Writing of Biology Laboratory Reports
	Anna-Karin Roo & William B. Davis





