Source Evaluation, Comprehension, and Learning from Science Inquiry Tasks

More research has begun to explore how students engage in the processes of selection, comparison, and integration of ideas across multiple texts (Wiley & Voss, 1999; Wolfe & Goldman, 2005), and models of multiple source comprehension are beginning to consider the critical role that evaluative processes may play (Graesser et al., 2007; Perfetti, et al. 1999; Rouet, 2006).  
In the present research, we examined the comprehension processes, evaluation processes, and learning outcomes of students who engaged in an Internet-based science inquiry task. In the main task, students were asked to address the question “Why did Mt. St. Helens erupt?” using 7 websites listed on a Google search page. The task environment was designed so that students had to selectively integrate information from across several texts. First, the listed sites contained both reliable and unreliable information. Second, none of the sites contained the complete answer to the question of why Mt. St. Helens erupted. These two characteristics necessitated the use of evaluation and explanation-based processing during comprehension, and were meant to simulate the characteristics of realistic Internet inquiry.  In particular, we were interested in the evaluation processes that may be used during multiple source comprehension, and how they might relate to learning.  Because past work has found that few learners spontaneously engage in evaluation of the quality of information (Britt & Aglinskas, 2002; Stadtler & Bromme, 2007), in the present study we introduce a manipulation that provides instruction and support on how to evaluate the reliability of informational sources. 
For this study, we developed an educational unit called SEEK, designed to encourage (1) thinking about the reliability of ​Sources, (2) evaluating the Evidence and Explanations provided, and (3) integrating new information across sources and with prior Knowledge. Thus, this training encourages learners to not only consider information about the source itself, but also the nature of the information that is presented by each source and how well the sources corroborate each other and prior knowledge. We predicted that support in these activities should lead to better ability to discriminate between reliable and unreliable sources, and that this would lead to more complete and accurate understanding of the topic.

Methods

Participants and Design

Participants were 60 undergraduates (N = 60) at a large Midwestern university of which half were given SEEK training and half were not. Groups were matched for prior knowledge based on a volcano concepts pretest given before the first session.

Materials and Procedure

This study consisted of two sessions. During the first session, all students performed an internet research task on the Atkins Diet. The participants’ goal was to identify which of 6 sources presented in a Google output page should be used if someone was interested in determining whether the diet is harmful or not. The sites varied in their reliability, ranging from a peer-reviewed journal report to a personal testimonial.  After reading all the sites, participants ranked the sites in order of reliability from 1-6 and justified their rankings. 

Students in the SEEK condition were given additional specific support in 3 ways: an initial instruction page, a worksheet to complete while reading, and comparison to expert ratings. The initial instruction page identified several important considerations, such as: who the author is, how reliable the site is, and how well the site actually explained the information. The worksheet prompted participants to identify other relevant information about the author (i.e., motivation), and also whether or not the information was consistent with prior knowledge, other reliable sources, or based on scientific evidence. After completing their reliability ratings, SEEK participants were asked to compare and contrast their ratings with those of 10 hypothetical ‘experts’.

All participants returned several days later for the second session in which they were given the goal of developing an argument about “what caused the eruption of Mt. St. Helens” from a set of 7 sites on a Google output page. Neither group received any instruction in this second session.

The Volcano Google page listed 3 reliable sources, 3 unreliable sources, and 1 reliable but ambiguous source. Participants were given an hour to complete reading the sources and a half hour to write their essays. After writing, all students completed volcano concepts posttests, ranked the 7 sites in order of their reliability, and provided justification for their rankings.
Results

The volcano internet research task served as a test of whether the SEEK skills taught on the Atkins Diet task would transfer to support better learning during the Volcano task.

Participants that received the SEEK training included significantly more correct causal concepts in their essays (M = 6.8) than the control group (M = 5.6, t(58) = 2.02, p < .05) and fewer misconceptions in their essays (M = .23) than the control group (M = .67, t(58) =2.13, p < .04). 

The SEEK condition also showed greater learning gains (12% improvement) on the volcano concepts task than the control condition, 4%, (t(58) = 2.04, p < .05). 
The average reliability ranking of the 3 reliable pages for the volcano task was lower (2.21 vs. 2.59) and the unreliable pages higher (5.8 vs. 5.38) for the training group versus the control group.  The ability to discriminate between reliable and unreliable information was significantly larger for the training group, t(58)= 2.93, p < .01.  Finally, 18 students made at least one comment about corroboration or the consistency of information across sources in justification of their reliability rankings. Twelve of these were in the SEEK group, and 6 were in the comparison group, (2(1) 2.86, p .09, (.21.
Discussion

This research suggests that evaluation skills may be an important part of multiple-source comprehension and learning processes. In the present study, we investigated learning from an inquiry task that required integrating diverse bits of information about volcanic eruptions across several texts.  The present findings suggest that multiple-source inquiry tasks can indeed be effective learning activities, but that learners need critical document evaluation skills before the benefits of such inquiry activities may be realized.

References

Britt, M. A., & Aglinskas, C. (2002). Improving students’ ability to use source information. Cognition & Instruction, 20, 485–522.
Graesser, A. C., Wiley, J., Goldman, S. R., O’Reilly, T., Jeon, M., & McDaniel, B. (2007). SEEK Web Tutor: Fostering a critical stance while exploring the causes of volcanic eruption. Metacognition and Learning, 2, 89–105.

Perfetti, C. A., Rouet, J.-F., & Britt, M. A. (1999). Toward a theory of documents representation. In H. van Oostendorp & S. Goldman (Eds.), The construction of mental representations during reading (pp. 99–122). Mahwah, NJ: Lawrence Erlbaum.

Rouet, J.-F. (2006). The skills of document use: From text comprehension to Web-based learning. Mahwah, NJ: Lawrence Erlbaum.
Stadtler, M., & Bromme, R. (2007). Dealing with multiple documents on the WWW: The role of meta-cognition in the formation of documents models. International Journal of Computer-Supported Collaborative Learning, 2, 191–210.

Wiley, J., & Voss, J. F. (1999). Constructing arguments from multiple sources: Tasks

that promote understanding and not just memory for text. Journal of Educational Psychology, 91, 301–311.
Wolfe, M. B., & Goldman, S. R. (2005). Relationships between adolescents’ text processing and reasoning. Cognition & Instruction, 23, 467–502.

