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Abstract 
 
Evaluating and using evidence to support a claim and providing reasoning to demonstrate why the 
evidence supports a claim can be a challenging practice for students to learn. In the context of an inquiry 
task across a science unit, we tested an evidence-sorter tool that helps students to organize and reason 
with evidence to support their selected claim in a unit culminating argument essay. We found that the 
number of evidence-reasoning pairings that students provided on their evidence-sorter tool significantly 
positively predicted the number of evidence-reasoning pairs in the final essay. These results suggest that 
helping students make more evidence-reasoning connections in the evidence-sorter tool should lead to an 
increased use of reasoning in the final essay. 
 

 
Introduction 

With the push to get NextGen science standards (NGSS Lead States, 2013) into the classroom, 
US students are being asked to engage in inquiry tasks across a unit to anchor and give meaning to three 
dimensions of learning: disciplinary core ideas, scientific practices, and cross-cutting core ideas (Achieve, 
2013). For example, the unit examined in the current study was about plate tectonics. Learning of the 
disciplinary core ideas and practices were anchored in a task to explain to a fictitious museum why fossils 
of the Mesosaurus, which were once together are now on two different continents over 4,000 km apart. 
By interweaving these three NGSS dimensions to answer an authentic question about an anchoring 
phenomenon, students should begin to develop scientific thinking and develop a better understanding of 
how these principles work in the real world. 
 Learning the scientific practices related to writing an argument is a goal interwoven in these 
inquiry units. However, students often struggle with writing argument essays (Newell et al., 2011), 
particularly in science (Duschl & Osborne, 2002; Kelly, Druker, & Chen, 1998; Rupp et al., 2021). Some 
areas of difficulty for students are: including evidence to support a claim and providing reasoning to 
demonstrate why the evidence supports a claim and/or why the evidence refutes an opposing claim. One 
challenge is that students need to organize evidence collected across chapters within a unit to support their 
final answer to the inquiry question. One support that may help students in their argument construction is 
providing a scaffold that helps students to organize and reason with evidence that supports their selected 
claim.  

In the current study, we use an evidence-sorter scaffold that we created to support students’ 
argumentation. In the scaffold students first sorted the evidence by strength for each claim. Then they 
connected those pieces of evidence to the unit key concepts that could be used as reasoning. Finally, 
students organized the information into evidence-reasoning pairs that either supported the claim or did not 
support the claim. We explore how students’ use of this evidence-sorter scaffold helps students to 
organize evidence and pair it with appropriate reasoning and how this relates to inclusion of these 
elements in their unit culminating argument essays. Specifically, we examined three research questions. 
 

RQ1: Can students use the evidence-sorter tool to organize evidence and pair it with appropriate 
reasoning (evidence-reasoning pairs)? 

RQ2: To what extent did students include these elements (evidence and evidence-reasoning pairs) 
in their essay? 
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RQ3: Can we predict the amount of evidence and evidence-reasoning pairs in the essay from the 
evidence-sorter tool? 

 
If this evidence scaffold is useful, it should predict the inclusion of total evidence and evidence-

reasoning pairs in their unit culminating argument essay.  
 

Methods 
Participants 
 Participants are 51 students from two classrooms taught by one 7th grade teacher from a large 
Midwestern school district.  
Materials  

The school district was in its third year of implementing a science curriculum centered around the 
Next Generation Science Standards (Achieve, 2013) during the 2020-2021 school year. Each unit 
presented a hypothetical or real-world scenario (anchoring phenomenon) through which students would 
engage in an inquiry task and collect evidence through investigations and unit tasks. For each unit, 
students compose an essay addressing the inquiry task for the anchoring phenomenon using evidence 
collected across the unit. 

The unit in the current study was organized around an anchoring phenomenon related to plate 
tectonics. Students received a letter from the director of a museum in Namibia asking them to help 
explain how fossils of the Mesosaurus got so far apart (i.e., in Africa and South America). Through 
various activities and investigations, students learn key concepts related to this anchoring phenomenon, 
which could be used as reasoning in their essay. At the end of the second chapter of the unit, the students 
had established that plate tectonics were responsible for the fossils moving apart (i.e., they determined 
there was a divergent boundary between the two continents the fossils were found on). In the third and 
final chapter, they still needed to determine whether the continents moved apart suddenly or gradually 
before writing a final answer (i.e., argument essay) to the museum director. Near the end of the chapter, 
students were provided the set of evidence that they had been collecting throughout the unit to help them 
decide between two claims: “The African and South American plates moved apart suddenly” and “The 
African and South American plates moved apart gradually”.  

Prior to writing the argument, students completed the teacher-provided evidence-sorter tool to 
scaffold their organization of and reasoning with evidence. Because instruction was online during this 
period, the evidence-sorter tool was presented in Jamboard, which allowed a background to be created 
mimicking the paper versions of the evidence-sorter tool. In Jamboard, ‘Sticky’ notes can be created and 
moved around within each page. We utilized this feature to provide pre-filled evidence cards with the five 
curriculum-provided pieces of evidence for students to sort. We also utilized this feature to create prompt 
cards that students completed with their reasoning.  

 The evidence-sorter tool consisted of three slides with only the final page used in the current 
analyses. On the first page students placed evidence cards under the claims they thought the evidence 
supported or refuted. The cards were also placed within a vertical gradient under each claim based on 
their evaluation of the strength of the evidence. On the second page, students placed evidence cards next 
to the listed unit key concepts to which they related and provided explanations of why they were related. 
In the unit, the majority of these key concepts provided a basis for reasoning about why evidence 
supported the claim. On the final page of the evidence-sorter tool (see Figure 1 for a completed example), 
students saw two headings stating, “Claim best supported by evidence” and “Claim not as supported by 
evidence”. Students were asked to select the best and least supported claims and place the evidence cards 
they believed were relevant under the appropriate claim. They were also given sentence-starter cards to 
provide their reasoning (e.g., “This evidence is important because….”). Students could refer back to the 
prior page in which they related evidence to key concepts (i.e., reasoning units). 

On a separate day, the students completed the argumentative essay (without the evidence-sorter 
tool). They were instructed to write to the museum director and answer the question “How did the 
Mesosaurus fossils on the South American Plate and African Plate get so far apart?”. They were shown 
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the two claims about the plates moving apart suddenly or gradually and were instructed to “Write a 
message to Dr. Bayard Moraga explaining how the Museum of West Namibia’s exhibit should tell the 
story of the Mesosaurus. First state your claim about how the Mesosaurus fossils got separated. Then, use 
evidence to support your claim. For each piece of evidence you use, explain how the evidence supports 
your claim”. Students were provided a word bank with relevant vocabulary. 

 

 
Figure 1. Completed example of final page of evidence-sorter tool 
 

Procedure  
After obtaining consent, researchers collected data during the 2020-2021 school year. The plate 

motion unit used in the current study, was the third unit, which was implemented in the spring semester.  
Coding 

The evidence-sorter tool and essays were scored for the presence of supporting evidence for their 
claim and evidence-reasoning pairs. There were five possible pieces of evidence that the students could 
have used (e.g., “Quakes occur in a pattern along the South American and African plate boundaries”), one 
of which was the most important piece of evidence that best supported the correct claim (i.e., “GPS 
measurements show the South American and African plates are moving apart at a rate of 3 cm per year”). 
There were nine key concepts in the unit that could be used in students’ reasoning (e.g., “At divergent 
plate boundaries, rock rises from the mantle and hardens adding new solid rock to the edge of both 
plates”). Two raters obtained high IRR (K=.85).  

Results 
Evidence-Sorter Tool Results 
 On average, students included 3.1 (SD = 1.43) pieces of evidence out of the five total pieces of 
evidence in their evidence-sorter tools. Most students (84%, SD = .37) included the most important piece 
of evidence in the evidence-sorter tool. Only an average of .33 (SD = .79) of the five possible pieces of 
evidence was connected to the corresponding reasoning in their evidence-sorter tool, which is only about 
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one tenth of their total evidence included in the evidence-sorter tool. Only 10% (SD = .30) of the students 
connected the most important piece of evidence to the reasoning. 
Essay Results 
 On average, students included 3.0 (SD = 1.56) pieces of evidence out of the five total pieces of 
evidence in their essays. Again, most students (82%, SD = .39) included the most important piece of 
evidence in their essay. A higher average (M = .67, SD = 1.07) of the five possible pieces of evidence was 
connected to the corresponding reasoning in their essay, which is double the amount included in the 
evidence-sorter tool. Twice as many students (22%, SD = 42) included the most important piece of 
evidence connected to the corresponding reasoning in their essay than they did in their evidence-sorter 
tool. 
Predicting Essay Performance from Evidence-Sorter Tool Completion 

The essay can be analyzed in terms of amount of evidence and the number of evidence-reasoning 
pairs. In terms of the total amount of evidence, we ran two separate linear regressions predicting the total 
amount of evidence pairs in the essay. In the first regression, we used the total amount of evidence in the 
evidence-sorter tool to predict the amount of evidence in the essay and found it was not significant (p > 
.05). In the second regression we used the number of evidence-reasoning pairs in the evidence-sorter tool 
to predict the amount of evidence in the essay, which was also not significant (p > .05). Thus, 
performance on the evidence-sorter tool did not predict total amount of evidence in the essay.  

In terms of the number of evidence-reasoning pairs, we ran the same two linear regression 
analyses but now predicting evidence-reasoning pairs in the essay. In the first regression, the total amount 
of evidence in the evidence-sorter tool was not a significant predictor (p > .05). In the second regression, 
the amount of evidence-reasoning pairs in the evidence-sorter tool significantly predicted the amount of 
evidence-reasoning pairs in the essay (F(1,49) = 17.33, p < .05). Thus, performance on the evidence-
sorter tool, specifically, the number of evidence-reasoning pairs did predict the number of evidence-
reasoning pairs in the essay. 

Discussion 
In order to improve the quality of students’ final arguments, we created and tested an evidence-

sorter scaffold to help students write more complete claim-evidence-reasoning essays answering an 
inquiry question in a multi-chapter unit. We wanted to test whether students could use the tool and 
whether the tool helped with the final essay.  
 Students were able to use the evidence-sorter tool to organize most of the evidence, and the 
majority of students included the most important piece of evidence in both the evidence sorter and their 
final essay. However, students were less successful at pairing all of the evidence that they used with 
corresponding reasoning. The total amount of evidence that students provided on their evidence sorter did 
not predict either the total amount of evidence or the evidence-reasoning pairs in the final essay. This may 
be due to the teacher generally asking for at least three pieces of evidence, leading to a ceiling effect. In 
terms of evidence-reasoning pairs, we found that students who had pairs in their evidence-sorter tool were 
more likely to include them in their essay. Given that the number of evidence-reasoning pairs in the 
evidence sorter predicted the number of evidence-reasoning pairs in the final essay, we hypothesize that 
helping students make more evidence-reasoning connections in the evidence-sorter tool should lead to an 
increased use of reasoning in the final essay. One way to improve the tool to better scaffold evidence-
reasoning pairs is to clarify that reasoning should be provided for each piece of evidence. This could be 
accomplished by adding rows for each piece of evidence with a template card to be filled in for each row. 
These results suggest that a tool for organizing evidence and connecting it with reasoning has 
demonstrated promise for improving students’ argumentation essays. In future work, we will test updated 
versions of the evidence-sorter tool. In addition, we will examine the use of the tool across multiple units 
in order to investigate whether student growth in the use of the evidence-sorter leads to growth in the 
quality of argumentation essays over the course of the school year. 
 



 NARST 2022  5 

Acknowledgment 
The authors were supported in part by National Science Foundation grant DRL-1813802 to The 

Learning Partnership. Any opinions, findings, and conclusions or recommendations expressed in this 
material are those of the authors and do not necessarily reflect the views of NSF.  
 

References 
Achieve (2013). Next Generation Science Standards: For States, By States. Washington, DC: The 

National Academies Press.  
Duschl, R., & Osborne, J. (2002). Supporting and promoting argumentation discourse in science 

education. Studies in Science Education, 38, 39-72. 
Kelly, G. J., Druker, S., & Chen, C. (1998). Students' reasoning about electricity: combining performance 

assessments with argumentation analysis. International Journal of Science Education, 20(7), 849-
871. 

Newell, G. E., Beach, R., Smith, J., & VanDerHeide, J. (2011). Teaching and learning argumentative 
reading and writing: A review of research. Reading Research Quarterly, 46(3), 273-304. 

NGSS Lead States. (2013). Next generation science standards: For states, by states. Washington, DC. 
The National Academies Press. 

Rupp, K.E., Higgs, K., Britt, M.A., McGee, S., McGee-Tekula, R., Easley, K.M., Steffens B., & Durik A. 
(June 2021). How Does Students' Perception of the Main Point of a Unit Relate to the Quality of 
the Final Argument? Presented at the International Society of Learning Science (ISLS) Annual 
Conference: Online Conference. 


