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Abstract
The research presented in this article attempted to answer the following questions: “(1) What effect does separating the conceptual and linguistic components of science have on student learning? (2) How does this teaching approach affect students’ learning when examined across factors of conceptual and linguistic understanding (Brown, B., &  Ryoo, K., p. 549)?”  They selected 49 minority fifth grade students who were randomly allocated into two groups for the experiment: “a treatment group (taught with everyday language prior to being introduced to scientific language) and a control group (taught exclusively with scientific language) (Brown, B., &  Ryoo, K., p. 535).”  The genders and second language learners were equally distributed across the two groups. To minimize the teacher as a variable they used a computer program, of their design, to present the lessons on photosynthesis and make the assessments via two different websites for each respective group.  Both versions had three phases: content construction, explicit language, and introduction of explicit language.  The treatment group used everyday vernacular, simulations, examples or analogies, and virtual experiments to explain photosynthesis scaffolding to the connection of vernacular with science terms and the control group had the same presentations but employed scientific terms the entire program.  They administered pre-testing and post-testing to compare both concept knowledge and use of scientific language between the treatment and control groups. The tests consisted of multiple-choice and open-ended with one set using everyday language and another set using scientific vocabulary.  The treatment group by disaggregating conceptual knowledge from scientific terminology performed better on all the tests.  That is the students taught in everyday “content-first” strategy not only understood the concepts of photosynthesis better but also understood, and applied the associated scientific terms more effectively then the control aggregate group (Brown, B., &  Ryoo, K.). The researchers felt that the results confirmed their assumption that academic language is a potent challenge to students conceptual understanding and that a teacher needs to integrate literacy 
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scaffolds into their curriculum by providing “… students with explicit and distinct conceptual and discursive instruction (Brown, B., &  Ryoo, K., p. 550).”  
Critique of the Article: Teaching Science as a Language: A “Content-First” Approach to Science Teaching.
Analysis
In this article I felt I found a very well implemented scientific research in discerning what is an effective approach to teaching science literacy—not just concepts but the terminology as well.  The investigators clearly and succinctly presented the theoretical framework that provided the foundation for their study questions and their assumptions. The two basic theories were: “…successful science teaching occurs when instructors present scientific ideas in a way that avoids using complex terminology. (Brown, B., &  Ryoo, K., p. 531);”  and the other one explore how cultural affiliation or ‘discursive identity’ is connected to language  and that cultural conflict needs to be minimized or the science taught will be incomprehensible –there is requirement for students to appropriate scientific cultural identity to significant degree. (Brown, B., &  Ryoo, K.).
Many components of their study that were unexpectedly very well done for I was expecting another ethnographic very subjective study of them analyzing recording of discourse and written essay questions. For one, they were able to minimize the influence, or idiosyncratic factor, of the teacher’s style and performance which I feel is always problematic in the research studies I have read.  The students though a small sample size were randomly selected into the treatment and control groups.  Brown and Ryoo did state they did not get the information on the students they wanted such as their language skills and background. The data they collected and statistically analyzed clearly showed the discrepancy between the disaggregate “content-first” group being superior in their scores over the aggregate science language only control group.  The pretest scores were virtually the same 
Teaching  Science as Language
4
for both groups which makes for an outstanding baseline mark to compare by.  I cannot comment on the statistical treatments they chose for I do not have that expertise yet.  
I did notice the scores were very low for both groups.  I would not consider getting 45% correct, for instance, which is the top score, an acceptable score or mastery of the content. I know they were concerned with the relative scores of the two groups and not absolute achievement on conceptual understanding,  but they should have commented on this result.  Why did the students perform so badly after having a very interactive language friendly experience with the simulations and experiments?  Was there website programming flawed or lacking instruction?  Perhaps their test questions did not match the content of their websites very well? Brown and Ryoo mentioned over 14 pages of reading content and several virtual experiments on their web-based unit, which is more opportunity to learn photosynthesis than my students normally have who I am disappointed with if the class average is less than a B on the summative test. Perhaps the teacher explaining and discoursing with the students is crucial and the computer programs lack that elasticity to respond.  Also it could be the students generally academically perform low and this is a good result specific to them as group.
Refreshingly, Brown and Ryoo were very good at critiquing their own study. Here is an abridged list of what they mentioned: limitation of sample size; only one mode of inferential tests 9t-test); absence of adequate group comparisons between native English-speaking students and language minority students; lack of information on language proficiency in the group,; and they mentioned that the number of items in the assessments was limited (the multiple-choice test had only 18 and the open-ended test only 6 questions) (Brown, B., &  Ryoo, K.).
Reflection

As a life science teacher in the 7th grade I required to teach a prodigious amount of scientific vocabulary; certainly as much as any language arts or foreign language teacher.  So the language 
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aspect of teaching science is just as important to me as teaching the skills or concepts as stated in the standards. Often, in my schools’ staff development seminars on vocabulary development last year, we were given various specific lessons on how to engagingly convey the meaning of words to students.  However, often the approach ‘front loading’ was emphasized as the best. This strategy 
involves requiring the students to learn the vocabulary before they are used in discourse or introduced to the hand-on experiences and activities that demonstrate or require the concepts or skills.  The authors of this study would not agree and I would not either.  
This research demonstrating that ‘content-first strategy’ is more successful in giving students opportunities to comprehend the science concepts using their own vernacular vocabulary and cultural knowledge first and then switching to a more sophisticated understanding and science terms intuitively makes sense.  As I student I would feel less demand put on my personal socio-cultural perspective and I could focus more on the science phenomenon/content at hand.  I always knew the demonstrating, modeling, and asking students what they knew about a subject was a good start to a unit but now I am convinced that it is not only acceptable but preferable that they get a tentative grasp on the subject in their own words before we attempt to add more sophisticated jargon.  For example, I am teaching genetics/heredity this week and I started out having my students  survey a list of traits they have and which were common and which were rare. Quickly, I used the terms of dominant and recessive to describe the traits and how they related to genes (which they already had a good understanding). Of course, I used visuals and had the students demonstrate (such as what is mean to be double jointed),  and videos were employed such as Bill Nye and BrainPop animations on the internet. The students knew words such as  hybrid already.  They stated examples such as electric/gas engines and Labradoodles and then I introduced how words like hybrid and purebred apply to the Punnett Squares’ realm of genetics. Eventually, I was able lead them to understand the genetic meaning of the word hybrid and purebred and started scaffolding to words of the same 
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meaning such as heterozygous and homozygous –but I need to teach meiosis and re-teach what a zygote (fertilized egg) is before I can attempt that.  Of course, good ole vocabulary practices of deconstructing the words into prefix and suffix come into play here. However, I could imagine if I just start using heterozygous from the start how confusing it would be for them when in reality they already have a good sense of heredity and passing of traits via genes.  This article was very affirming to me and certainly the results were beneficially influence my future lesson plans and discourse.
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