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Abstract: This investigation introduces a novel rubric for the assessment of argumentation quality 

relative to socioscientific issues and presents results from a field test of its application. Forty-five 

students participated in interviews designed to elicit socioscientific argumentation regarding 

genetic engineering issues. A five point rubric was developed to assess how well individuals 

justified the claims they advanced. Implications for the use of this tool for advancing research 

agendas in the learning sciences will be discussed.  

 

 Toulmin’s (1958) philosophical exploration of argumentation has had profound impacts on the study and 

assessment of argumentation particularly with respect to science education. Toulmin’s Argument Pattern (TAP) 

provides a framework for analyzing argument structure and specifies features such as claims, data, warrants, 

backings, and rebuttals. TAP has served as the primary analytic tool for many (probably most) studies which have 

sought to evaluate the quality of arguments offered by students in scientific and socioscientific contexts (e.g., 

Osborne, Erduran, & Simon, 2004; Sadler & Zeidler, 2005). Despite its frequent use, TAP presents a number of 

methodological limitations. Chief among the problems associated with TAP is the ambiguous nature of argument 

structures identified by TAP (Osborne, et al., 2004; Kelly, Druker & Chen, 1998). Distinguishing what counts as 

data, warrants, and backings can be particularly tricky leaving the reliability of TAP-based assessment schemes 

questionable. Some of the most recent advances in the application of TAP to science education (Osborne et al., 

2004) have minimized the problems associated with the ambiguity of argument structures by collapsing the most 

problematic categories (i.e., data, warrants, and backings) and focusing heavily on the emergence of rebuttals. While 

this approach is certainly powerful for some research contexts, it presents its own methodological limitation in that it 

can only be applied to group discussions. 

 Research focused on group discourse is certainly important for the study of science education and 

argumentation; however, it typically positions a group, and not an individual as the unit of analysis. In some 

instances, particularly in the current era of scientifically-based research, it is necessary to gauge individual student 

aptitude, epistemic orientation, and progress. If argumentation is a key element to scientific literacy and educators 

need methods for documenting change in the scientific literacy of individual students, which they surely do given 

the calls for evidence-based research, then assessment schemes which reliably evaluate the quality of arguments 

offered by individual students is necessary. This study proposes such an assessment scheme and applies it in order to 

answer questions relative to factors which influence socioscientific argumentation. 

 

Methods 
 The development of the assessment scheme was grounded in Kuhn’s (1991) work on informal reasoning 

and argumentation, Osborne et al.’s (2004) modifications of TAP, and the author’s previous work related to 

socioscientific argumentation (Sadler & Zeidler, 2005). Participants were engaged in interviews and asked to 

articulate positions in response to three genetic engineering issues (gene therapy for Huntington’s disease, gene 

therapy to improve intelligence, and reproductive cloning). The discussion of each scenario was preceded by a short 

written description providing details and context. An interviewer provided additional verbal prompts to encourage 

participants to articulate a position and justification. Responses to each of the three scenarios were analyzed 

according to justification themes.  

 Forty-five interviews were conducted with individuals in both high school and college. Fifteen high school 

students participated along with 15 non-science major college students and 15 college students majoring in biology. 

An a priori framework, based on results of previous work, was used to establish the basis of the argumentation 

quality rubric, and inductive analyses of the data were employed in order to refine the rubric and clarify distinctions 

among levels within the rubric. Inter-rater reliability exceeded 90%. 

 

Results 
 Table 1 presents the argumentation assessment rubric and interview excerpts representative of each 

category. 
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Table 1. Argumentation quality rubric 
 

Score - Description Excerpt 

0 - No justification In response to the reproductive cloning scenario: “Yes, I think so [reproductive 

cloning should be developed].” 

1 - Justification 

with no grounds 

In response to the gene therapy for Huntington’s Disease scenario: “If they can 

stop someone from suffering, then sure.” 

2 - Justification 

with simple 

grounds 

In response to the reproductive cloning scenario: I don't think it's right because if 

you're not able to have a child, it's not God’s will.  If God wants you to have a 

child, you should have a child, and you will have a child.  But if it's not for you to 

have a child, I mean, I think you shouldn't tamper with it. 

3 - Justification 

with elaborated 

grounds 

In response to the gene therapy for intelligence scenario: “They will develop a 

dichotomy even more so than we see now with the rich and poor. Now we will 

have the smart vs. the stupid or those who can afford this procedure and those who 

cannot. And that will create all kinds of sociological problems. I think that is 

meddling too much.” 

4 - Justification 

with elaborated 

grounds and a 

counter-position 

In response to the gene therapy for Huntington’s Disease scenario: “I think that 

gene therapy, it should be actually used very sparingly because what it does is 

narrows the diversity—like everyone gets the good copy now so that is not 

necessarily good because then we do not have a backup for anything.  But in cases 

like this, where the only cure would be replacing the actual gene, then it could be 

beneficial… If there are no other treatments for it, that would be the only way that I 

would support using gene therapy for something like that... 
 

Conclusions & Educational Significance 
 If argumentation is to become a significant aspect of science education as advocated in progressive calls for 

the enhancement of science education, then researchers require tools for documenting the effectiveness of curricula 

and pedagogies. Likewise, teachers require tools for documenting individual student growth and success. The 

assessment scheme developed as a part of this study provides such a tool. It does not provide assessment of all 

aspects of argumentation (and given the complexity of argumentation a single strategy for doing so is likely 

impossible), but it does provide a tool for the evaluation of justifications offered in support of claims, which 

represents a fundamental aspect of argumentation. In this particular study, the rubric was applied to interview data, 

but it could also be used with data collected through classroom conversations, writing assignments, or technology 

enhanced argumentation opportunities.  

 

References 
Kelly, G. J., Drucker, S., & Chen, K. (1998). Students’ reasoning about electricity: Combining performance 

assessment with argumentation analysis. International Journal of Science Education, 20, 849-
871. 

Kuhn, D. (1991). The skills of argument. Cambridge: Cambridge University Press. 
Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the quality of argumentation in school science. 

Journal of Research in Science Teaching, 41, 994-1020. 
Sadler, T. D., & Zeidler, D. L. (2005). The significance of content knowledge for informal reasoning 

regarding socioscientific issues. Science Education, 89, 71-93. 
Toulmin, S. (1958). The uses of argument. Cambridge: Cambridge University Press. 

979                                             ICLS 2006


	Introductory Section of Proceedings ICLS 2006.pdf
	Intro no toc.pdf
	Title_Page_Final.pdf
	ICls06_section_papers.pdf
	paginated_paper_submissions.pdf
	Apedoe_Xo_ed.pdf
	Atkins_Le_ed.pdf
	Azevedo_Ro_ed.pdf
	Barnett_Mi_1_ed.pdf
	Baylor_Am_ed.pdf
	Best_Ra_ed.pdf
	Introduction
	Sources of comprehension difficulty
	Present study

	Method
	Design and Materials
	Multiple-Choice Questions
	Aptitude Measures
	Procedure

	Results
	Genre and question type
	World knowledge
	Text cohesion

	Discussion
	References
	Kintsch, W. (1998).  Comprehension: A paradigm for cognition
	McNamara, D. S., & Kintsch, W. (1996).  Learning from texts:
	McNamara, D. S., Kintsch, E., Songer, N., & Kintsch, W. (199
	Acknowledgements

	Beyer_Ca_ed.pdf
	Bielaczyc_Ka_ed.pdf
	Buckley_Ba_ed.pdf
	Chan_Ma-ed.pdf
	Direct-manipulation animation: incorporating the haptic channel in the learning process to support middle school students in science learning and mental model acquisition
	Introduction and research objectives

	Chang_Hs.pdf
	Charles_El_ed.pdf
	Ching_Cy_ed.pdf
	Clegg_Ta_ed.pdf
	Corbett_Al_ed.pdf
	Cress_Ul_ed.pdf
	Danish_Jo_ed.pdf
	DeGennaro_Do_ed.pdf
	DiBlas_Ni_ed.pdf
	Drake_Co_ed.pdf
	Dreon_Ol_ed.pdf
	Duncan_Ra_2_Paper_ed.pdf
	Ertelt_An_ed.pdf
	Ertl_Be_ed.pdf
	Fishman_Ba_ed.pdf
	Foo_Se_ed.pdf
	Forte_An_ed.pdf
	Ge_Xu_ed.pdf
	Gotwals_Am_ed.pdf
	Greene_Je_1_ed.pdf
	Greene_Je_2_ed.pdf
	Inter-rater agreement
	Conclusions
	Azevedo, R., Cromley, J.G., & Seibert, D. (2004). Does adapt


	Gurlitt_Jo_ed.pdf
	Hackbarth_Al_ed.pdf
	Hansen__Mi_ed.pdf
	Hatfield_Da_ed.pdf
	Introduction
	Theoretical Framework
	Methods
	Epistemic game
	Data collection and analysis
	Table 1. Codes from analysis of interview and story data


	Results
	Players developed a journalism epistemic frame
	This epistemic frame was linked to the game engine, Byline.

	Discussion
	References

	Hauser_Sa_ed.pdf
	Herman_Ph_ed.pdf
	Higginbotham_Th_ed.pdf
	Honda_Sa_ed.pdf
	Hung_We_ed.pdf
	Kalathil_Ra_1_ed.pdf
	Kalathil_Ra_2_ed.pdf
	Kanter_Da_ed.pdf
	Kapur_Ma_1_ed.pdf
	Kapur_Ma_2_ed.pdf
	Ke_Fe_2_ed.pdf
	Findings
	Implications and Contributions
	References

	Kenyon_Li_ed.pdf
	Keren-Kolb_El_ed.pdf
	Kim_Ya_ed.pdf
	Kirschner_Pa_ed.pdf
	Kirshner_Be_ed.pdf
	Koschmann_Ti_ed.pdf
	Kubitskey_Be_ed.pdf
	Kuhn_Le_ed.pdf
	Lee_He_ed.pdf
	Lee_Jo_ed.pdf
	Introduction 
	An Exploration of Virtual Worlds and Culture 
	Data Collection 
	Results 
	Growth in Sensitivity and Understanding Diversity Beyond Essentialism 
	Technology's Role in Learning About Diversity 

	Discussion: Diversity and the Digital Generation 
	References 
	Acknowledgements 


	Lee_Si_ed.pdf
	Lee_Vi_ed.pdf
	Lee_Yu_ed.pdf
	Leonard_Ma_ed.pdf
	Li_Ju_1_ed.pdf
	Lim_Ju_ed.pdf
	Lin_Hs_ed.pdf
	Liu_le_ed.pdf
	Looi_Ch_ed.pdf
	Lyons_Le_ed.pdf
	Mancy_Re_ed.pdf
	Mercier_Em_ed.pdf
	Metcalf_Sh_ed.pdf
	Moos_Da_ed.pdf
	Mouza_Ch_ed.pdf
	Nagarajan_An_ed.pdf
	Nathan_Mi_ed.pdf
	okita_sa_ed.pdf
	Pea_Ro_ed.pdf
	Penuel_wi_ed.pdf
	Pieschl_St_ed.pdf
	Piety_Ph_ed.pdf
	Sadler_Tr_ed.pdf




