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Abstract: This study examines learning environments in traditional elementary science 

classrooms and elementary science classrooms that utilize Argument Based Inquiry (ABI) via 

the Science Writing Heuristic (SWH).  The degree of formality used in classroom spoken 

language is characterized, and its impacts on learning environments and student outcomes are

explored.  It is found that distinctly different styles of language characterize traditional vs. 

SWH classrooms, and proposed that informal language has a positive impact on student 

achievement.

Major Issue Addressed 
This study seeks to examine and characterize the linguistic styles utilized in traditional and Science Writing 

Heuristic (SWH) elementary science classrooms, with a particular focus on spoken language formality.  

Characteristics utilized to describe language formality include fluidity of dialog, prevalence of honorifics, use of 

slang and popular expressions, presence of non-verbal relaxation markers, summarization of others’ speech 

during dialog, as well as several others.   Both students’ and teachers’ use of spoken language are examined.  

Once the language styles typical of traditional and SWH classrooms have been characterized their

relationship to the classroom’s learning environment will be explored.  Connections between language 

formality, learning environments, and student outcomes will be identified via quantitative and qualitative 

methods.  

Potential Significance of the Work
It has been seen that Argument Based Inquiry (ABI) and specifically the SWH increases student achievement on 

both tests of basic skills and critical thinking tests (Author, 2007; Lord, 1999, Mergendoller et al., 2006; Hlemo-

Silver 2007; Dochy et al, 2003).  This study will contribute to our theoretical understanding of SWH.  The 

question of why the SWH increases student achievement, and specifically student achievement in hard to reach 

groups such as students with special needs, has yet to be fully unpacked (Author, 2009). It is theorized that one 

of the reasons the SWH is so effective is related to the learning environment it generates.  Characterization of 

this learning environment is ongoing.  As we examine the differences between SWH and control classrooms in 

terms of argument structures we have begun to consider that one element may underlie many of the differences 

we see: linguistic formality (Author, 2010). The use of formal and informal language may be different in SWH 

and traditional classrooms. 

While there are occasional mentions of language formality as a possible contributor to learning 

environments in the literature, little has been done to characterize what makes language formal or informal

(Piirto, 2000; Carrell & Willmington 1996; Rubin, 1982; Krashen, 1976).  An instrument to accomplish this 

goal has been developed for this study. In the course of this study the instrument’s validity and reliability will 

be established to allow its use by other researchers. Language formality greatly impacts our perceptions and our 

actions.  Allowing clear characterization of this element of the classroom environment will allow for exploration 

of such topics as discourse space and non-threatening learning environments.

The generation of a reliable and valid instrument for the characterization of linguistic formality is 

potentially significant to those researchers who are interested in exploring learning environments.  The study’s 

contributions to our understanding of what factors underlie the effectiveness of inquiry-based teaching and 

learning would also be a potentially significant in terms of theory development.

Theoretical and Methodological Approaches Pursued
Both quantitative and qualitative methods were utilized in this research.  The qualitative work consists of in-

depth interviews with teachers and detailed notes regarding classroom observations made at five schools: three 

treatment and two control.  Quantitative assessment of language formality was also done during classroom 

observations using the Spoken Language Style Characterization Tool (SLSCT), which consists of 18 Likert-

scale measures assessing elements of student and teacher language.  Face validity of this instrument has been 

determined by a panel of experts.  The reliability of the instrument has yet to be determined due to ongoing data 

collection; internal reliability will be determined once a sufficiently large data set has been generated.  If 

reliability is insufficient the instrument will be revised and the process repeated until reasonable reliability is 
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achieved. Quantitative assessment of student achievement will be accomplished via two instruments; the 

Cornell Critical Thinking Test (CCT) and the Iowa Test of Basic Skills (ITBS).  These instruments are both 

well-characterized and have been shown to have clear correlations with student achievement, (Ennis et al., 2005; 

Hoover et al., 2003).

Classroom’s SLSCT scores will be compared to their ITBS and CCT scores to determine if correlations 

exist between language formality and student achievement.  SLSCT scores will also be analyzed in the context 

of observation notes and teacher interviews to qualitatively describe the effect of language formality on learning 

environments.  

Preliminary Findings, Conclusions, and Implications
Preliminary findings indicate that there are clear differences in the language styles of traditional and SWH 

classrooms.  Teachers in traditional classrooms are more likely to emphasize the acquisition and use of formal 

vocabulary and require that students make formal requests to speak. Dialog between students is rare, and both 

students and teachers infrequently summarize each other’s contributions before adding to the dialog.  These 

characteristics all indicate formal language use, while SWH classrooms can be characterized by their utilization 

of aspects of informal language.  Dialog interchange is more often frequent and fluid, both students and teachers 

are likely to restate or summarize other’s thoughts before beginning their own, and all participants in the 

classroom are more likely to display non-verbal relaxation markers such as smiling, laughter, or relaxed body 

language. Importantly, dialog between students emerges as a valid mode of discourse within SWH classrooms.    

Language is the medium through which we explore and engage in science.  Differences in spoken 

language style both reflect and form distinctly different learning environments.  The clear characterization of 

these language styles allows us to describe and quantify differences in learning environments that before we 

may only have intuited or vaguely felt.  Through this characterization we may be able to unpack why the SWH 

and other forms of ABI are beneficial to so many types of students that traditionally struggle to perform in 

science class (Author, 2009). It is possible that language informality gives traditionally disadvantaged students 

both the comfort and the confidence that allows them to meaningfully engage in science education (Duran, 

1998; Rakow & Bermudez, 1993).  The use of a language style common to their community and everyday lives 

may reduce their perceptions of science as an exclusive field, increasing participation.

Implications of this study include suggestions for practitioners in regards to what language styles 

contribute to learning environments that foster student achievement.  The study will be of interest to researchers 

who want to understand why and how factors in the classroom environment influence student learning, 

particularly as these relate to sociocultural practices, language, and science-related modes of discourse such as 

argumentation.
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