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Does Calling it ‘Morgan’s Way’ Reduce Student Learning? Evaluating the Effect of Person-
Presentation During Comparison and Discussion of Worked Examples in Mathematics 

Classrooms 
 

Abstract 

Mathematics textbooks sometimes present worked examples as being generated by particular 

fictitious students (i.e., person-presentation). However, there are indicators that person-

presentation of worked examples may harm generalization of the presented strategies to new 

problems. In the context of comparing and discussing worked examples during extended 

classroom instruction, the current study compared the impact of person-presentation to strategy 

labels on students’ posttest accuracy and ratings of strategy generalizability. Five Algebra 

teachers and their 168 students used worked examples either presented using fictitious students 

or with a strategy label during a multi-week unit on equation solving, with teachers randomly 

assigned to condition. All students compared and discussed the worked examples. In this context, 

we found no effect of condition on student accuracy at posttest, nor on their ratings of the 

generalizability of the presented strategies. We discuss why previously found negative effects of 

person-presentation may not have extended to this context.  

Keywords: mathematics instruction, generalization, worked examples, comparison
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Introduction 

When learning something new, studying examples is a logical first step. Knowing what to 

apply from examples and how to apply it to different situations, however, is where learning often 

breaks down. Generalizing knowledge from examples to new contexts and problems (i.e., 

knowledge generalization) is critical for it to be useful, yet failures of knowledge generalization 

are common (i.e., learning information but failing to use that information in a different context) 

(Gick & Holyoak, 1980, 1983). Knowledge generalization in part depends on how tightly 

knowledge is tied to specific features of examples, constraining how broadly it is applied to new 

examples and problem conditions (Chi, Bassock, Lewis, Reimann, & Glaser, 1989; Siegler, 

1994). What instructional practices promote the acquisition of generalizable knowledge from 

examples and what practices impede knowledge generalization? Despite decades of laboratory-

based research on example-based learning, too little theory and evidence is available on how 

instructional practices are best combined to support knowledge generalization, especially in 

educational settings. In the current study, we contrast the effect of presenting example strategies 

as being generated by particular, fictitious students (person-presentation) to using strategy labels 

without reference to a person (strategy-label presentation) on students’ accuracy on a posttest. 

The impact was tested in the context of students comparing and discussing multiple examples, 

which are well-established instructional practices to facilitate learning from examples (Alfieri, 

Nokes-Malach, & Schunn, 2013; Chi, de Leeuw, Chiu, & LaVancher, 1994; McEldoon, Durkin, 

& Rittle-Johnson, 2013), and in the context of extended classroom instruction implemented by 

teachers.  
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Costs and Benefits of Person-Presentation of Worked Examples 

Designing example-based classroom materials highlights decisions that must be made to 

support effective learning. In problem-solving domains such as mathematics, examples are often 

text-based worked examples, which demonstrate a correct strategy for solving a particular 

problem step-by-step and which lead to more efficient and deep learning than independently 

solving equivalent problems (Atkinson, Derry, Renkl, & Wortham, 2000; Renkl, 2014). The 

current study addresses an important and practical decision when designing text-based worked 

examples for classroom instruction: should they be presented with or without attribution to 

particular students? On the one hand, person-presentation of worked examples is often found in 

textbooks, reflecting perceived advantages of its use in educational materials. For example, 

presentation of worked examples as being generated by a fictitious student occurred in many 

U.S. middle school mathematics textbooks (Riggs, Alibali, & Kalish, 2015) and was common 

when multiple strategies for solving a problem were presented in Japanese 5th and 7th grade 

textbooks (Rittle-Johnson, 2019). In contrast, in research studies with text-based worked 

examples, they are usually presented as didactical strategies not generated by particular 

individuals, and consideration of person-presentation has not been highlighted in past reviews of 

design principles for text-based worked examples (e.g., Renkl, 2014).  Thus, empirical evidence 

on the use of person-presentation is needed to inform design principles for creating text-based 

worked examples. 

In the current study, we tested whether person-presentation impacts knowledge 

generalization when text-based worked examples are compared and discussed as part of extended 

classroom instruction. We consider potential costs and benefits of person-presentation in turn 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

5 

and then provide details on the instructional context in which we tested the impact of person-

presentation.  

Potential Costs. Emerging research suggests that person-presentation may harm a 

particular aspect of learning - knowledge generalization. When information is presented as 

specific to a particular individual rather than a general category, learners are less likely to 

generalize the information to new situations (e.g., less likely to say that something learned about 

a specific person is also true of another person in that same social category) (Cimpian & 

Erickson, 2012; Riggs, Kalish, & Alibali, 2014). Further, two recent studies indicate that person-

presentation of worked examples can harm knowledge generalization in a problem-solving 

context. In one study, undergraduates studied a worked example of a mathematics problem-

solving strategy that was either presented as belonging to a specific individual or not (see Figure 

1). Person-presentation of the strategy reduced participants’ transfer of the demonstrated strategy 

to new problems (i.e., strategy generalization) relative to no person-presentation (Riggs et al., 

2015). In particular, the worked example illustrated a multiplicative strategy for solving an 

algebra word problem about constant change, which is a more efficient, but less commonly used 

strategy. There were four person-presentation conditions, which varied in the level of detail 

provided about the person (e.g., a photograph and/or background information) and two non-

person-presentation conditions that varied in whether the strategy was labeled (i.e., “the 

continuous strategy”) or not labeled. After studying the worked example, participants solved five 

transfer problems, which had different cover stories and varied wording that suggested a 

continuous or additive rate of change. Whether students used the demonstrated multiplicative 

strategy, the more common additive strategy, or another strategy was coded based on their 

written work; whether the strategy was implemented correctly and whether a correct answer was 
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given was also coded. The four person-presentation formats did not differ from each other nor 

did the two non-person presentation conditions differ from each other on any outcome. However, 

participants in the person-presentation conditions were more likely to correctly use the 

demonstrated multiplicative strategy across the five transfer problems. The study focused on 

learning of the demonstrated strategy, and there were not differences by condition on accuracy of 

their answers, as problems could be solved correctly using a different strategy. A second study 

with middle-school students used similar materials and the same basic design, with a person-

presentation condition and a non-person-presentation, strategy-label condition; students worked 

individually on study materials during a math class. Person presentation of a worked example 

had a similar negative effect on strategy generalization for middle-school students, measured 

both in terms of attempted use of the demonstrated strategy and accurate use of the demonstrated 

strategy on four transfer problems (Riggs, Alibali, & Kalish, 2017).  Thus, holding all other 

design features constant, presenting a worked example as being used by a particular individual to 

solve a problem reduced strategy generalization to new problems relative to presenting the same 

worked example without attributing it to a person.  

Learners seem to view strategies that are presented as belonging to specific individuals as 

less generalizable to new problems. In the study with middle-school students, students rated the 

perceived generality of the studied strategy by indicating the likelihood that another student, a 

teacher, and the students themselves would be to use the strategy in the future using a 5-point 

Likert scale. Students rated the strategy as less generalizable in the person-presentation 

condition, and the generalization ratings partially mediated the effect of person-presentation on 

students’ attempts to transfer the strategy to new problems. Thus, person-presentation seemed to 
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harm attempted transfer in part by reducing students’ evaluations of the generalizability of the 

strategy.  

This research supports a reduced-generalization hypothesis, such that person-presentation 

of examples can harm knowledge generalization relative to no person-presentation, in part 

because it can reduce learners’ evaluations of the generalizability of the strategy. However, past 

experimental research on person-presentation was conducted in a single session under lab-like 

conditions, presenting a single worked example and focused on strategy transfer. There was no 

reported difference in overall accuracy, at least in part because people often already know a 

correct, albeit less efficient strategy, for the target topic. Nevertheless, the reduced-generalization 

hypothesis has potential practical significance for mathematics instruction using worked 

examples, as a primary goal of using worked examples is for students to learn and use the 

demonstrated strategies, with the expectation that this will improve accuracy on assessments. 

Further, aids to better support learning from the worked example, such as including 

multiple examples, comparison or explanation prompts, were not included. Comparison and 

explanation might play a protective role because they support knowledge generalization. Thus, it 

is important to test the impact of person-presentation in more supportive and more authentic 

educational contexts, using more typical classroom assessments, before making instructional 

recommendations.   

Potential Benefits.  In contrast to a reduced-generalization hypothesis, research on social 

learning theory and motivation theory suggest potential benefits of using person-presentation of 

worked examples. Specifically, person-presentation may support learning by engaging social 

learning processes and increasing situational interest. First, Bandura’s social learning theory 

(1977) suggests that people learn from modelling (a model person performing a task). Videos 
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and animations of a person demonstrating and explaining a strategy promote learning and self-

efficacy, especially if the model is perceived as similar to the observer (e.g., Braaksma, 

Rijlaarsdam, & van den Bergh, 2002). Studies using text-based worked examples have begun to 

explore the implications of social learning theory by using person-presentation (including people 

who the text-based worked examples are attributed to) and manipulating characteristics of the 

people (e.g., gender, expertise) (Boekhout, van Gog, van de Wiel, Gerards-Last, & Geraets, 

2010). Although characteristics of the model person influence learning from live and video 

models (e.g., Schunk, Hanson, & Cox, 1987), characteristics of the person used in text-based 

worked examples have not been shown to influence learning, measured by accuracy on transfer 

problems, when the content of the worked example is held constant (Boekhout et al., 2010; 

Hoogerheide, Loyens, Jadi, Vrins, & van Gog, 2017). Unfortunately, this past research with text-

based worked examples did not include a no-person-presentation condition. Nevertheless, 

person-presentation of worked examples has potential benefits because it could engage social 

learning processes, such as social comparison and vicarious learning.  

Second, person-presentation may also promote situational interest. Situational interest 

can promote sustained attention to materials and improve learning (Hidi & Harackiewicz, 2000). 

For example, (a) situational interest is increased when there are characters in the text with whom 

the reader identifies (e.g., Jose & Brewer, 1984) and (b) increased situational interest improves 

text recall and reading comprehension (Hidi & Harackiewicz, 2000; Schraw, Bruning, & 

Svoboda, 1995). More generally, the design of educational materials impacts student motivation, 

which influences learning by increasing or decreasing cognitive engagement with the materials 

(e.g., Moreno, 2006). For example, decorative illustrations accompanying geometry problems 

increased situational interest and enhanced accuracy on far transfer problems (Magner, 
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Schwonke, Aleven, Popescu, & Renkl, 2014). Although this research has not be done in the 

context of worked examples, it suggests a potential benefit of person-presentation of worked 

examples if it promotes situational interest. Research on designing worked examples has too 

rarely focused on features of worked examples that promote learning by increasing situational 

interest or other aspects of motivation. Increasing interest and motivation of students to engage 

in a task is especially relevant in classroom contexts (Hidi & Harackiewicz, 2000). Overall, 

potential benefits may counteract or outweigh potential costs in some contexts. Further, this may 

be particularly true when the outcome measure includes accuracy on transfer problems, as they 

have in relevant past research on social learning and situational interest.  

In the current study, we contrasted the effect of person-presentation to using strategy 

labels without reference to a person (i.e., strategy-label presentation) on students’ accuracy on a 

comprehensive posttest. Past research on worked examples most often presented the examples 

either without labeling the strategy, using a generic label (e.g., “Correct solution”), or using a 

strategy label (e.g., “Permutation without replacement”).  As noted above, the one study that 

directly contrasted learning from a worked example with no label vs. a strategy label reported no 

effect of this manipulation on outcomes (strategy generalization or accuracy) (Riggs et al., 2015). 

In the current study, using strategy labels was an appropriate control condition given the need for 

teachers and students to refer to and distinguish between the different presented strategies when 

comparing and discussing them. 

Context: Comparison and Discussion of Multiple Strategies in Classrooms 

Past experimental research on person-presentation was conducted in a context that does 

not follow recommendations for promoting learning from worked examples. Providing multiple 

worked examples and prompting students to generate explanations while studying the examples 
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are both considered core components of effective use (Atkinson et al., 2000; Paas & van Gog, 

2006; Renkl, 2014). In contrast, in previous research on person-presentation, a single strategy 

was presented and there were no prompts to try to explain the strategy or the underlying concepts 

(Riggs et al., 2015, 2017). In the context of comparing and explaining multiple strategies, 

potential negative effects of person-presentation of strategies could be counteracted by 

comparison and explanation which aid strategy generalization and support learning more 

broadly. Thus, it is important to test effects of person-presentation on knowledge generalization 

in a context that is more supportive of learning from worked examples. 

Comparison and discussion of multiple examples are well-established instructional 

practices to facilitate learning from examples, especially worked examples (Alfieri et al., 2013; 

Chi et al., 1994; McEldoon et al., 2013) and are recommended instructional methods in 

mathematics education (NCTM, 2014; Woodward et al., 2012).  In particular, they can aid 

strategy generalization by supporting the development of broadly applicable strategy knowledge. 

Comparing similarities and differences between two example strategies typically improves 

generalization of the strategy relative to studying single examples (Gentner, Loewenstein, & 

Thompson, 2003; Star & Rittle-Johnson, 2009). Comparison of strategies is theorized to support 

generalization by focusing attention on underlying problem structure and away from surface 

features (Gentner & Medina, 1998; Gick & Holyoak, 1983). In mathematics, comparison of 

worked example pairs (two step-by-step solutions for how to solve the same problem shown 

side-by-side) leads to greater strategy transfer and flexibility (i.e., knowledge of multiple 

strategies and when to use each), and sometimes greater conceptual knowledge, relative to 

studying worked examples one at a time (Rittle-Johnson & Star, 2007; Star & Rittle-Johnson, 

2009). In this past research on comparison of multiple strategies, strategies were presented as 
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fictitious students’ strategies (i.e., person-presentation) to align with best practices in 

mathematics education to compare multiple students’ strategies for solving a problem (although 

those recommendations focused on real students’ strategies; NCTM, 2000).  

Explanation of worked examples also improves strategy generalization, broadening the 

knowledge of problem conditions under which strategies are applicable (Chi et al., 1989; Siegler 

& Chen, 2008). Further, providing prompts to explain worked examples leads to greater learning 

than studying worked examples without being prompted to generate explanations (e.g., 

Bielaczyc, Pirolli, & Brown, 1995; Chi et al., 1994). Discussions in which students generate 

explanations and teachers facilitate a discussion of different student responses further improves 

students’ mathematics learning (Silver, Ghousseini, Gosen, Charalambous, & Strawhun, 2005; 

Stein, Engle, Smith, & Hughes, 2008). Thus, comparing and discussing multiple strategies aids 

strategy generalization and supports learning more broadly.  

Unfortunately, comparison of multiple strategies is infrequent in mathematics textbooks 

(Rittle-Johnson, Star, Durkin, & Loehr, 2019) and is limited in frequency and effectiveness of 

use in U.S. mathematics classrooms (Star et al., 2015). To address this need, we have developed 

a Comparison and Discussion of Multiple Strategies instructional approach to support more 

frequent and effective use of comparison of multiple strategies in mathematics classrooms. Our 

approach includes supplemental Algebra I curriculum materials that present multiple strategies 

using worked examples and explanation prompts to explicitly compare the strategies along with 

supports for small-group and whole-class discussion of the comparisons. The worked examples 

always used person-presentation in past research. The effectiveness of our Comparison and 

Discussion of Multiple Strategies instructional approach has been demonstrated in small-scale, 
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researcher led classroom-based studies, with evidence of promise when implemented by Algebra 

I teachers across the school year (Durkin, Star, & Rittle-Johnson, 2017; Star et al., 2015). 

Current Study 

The current study addresses an important and practical decision when designing text-

based worked examples for instruction: should they be presented with or without attribution to 

fictitious students? In research studies, they are rarely presented as being generated by particular, 

fictitious students, but in mathematics textbooks, they sometimes are. We tested the impact of 

person presentation of worked examples vs. using strategy labels in the context of students 

comparing and discussing multiple strategies during regular classroom instruction. It was part of 

a larger project aimed at supporting the frequency and quality of teachers’ use of comparison and 

discussion in their Algebra I instruction (Durkin et al., 2017; Star et al., 2015). Teachers were 

randomly assigned to one of two conditions when using our supplemental curriculum materials 

during a multi-week unit on linear equation solving. In the person-presentation condition, each 

worked example was labeled with a fictitious student’s name (e.g., “Morgan’s way”), appeared 

with a simple illustration of the student, descriptions of the solution steps were presented in first 

person, and explanation prompts used the student’s name to refer to each strategy (see Figure 2). 

In the strategy-label condition, solution strategies were labeled with a general strategy label 

(e.g., “add up way”) without illustrations, descriptions of the solution steps were presented in 

third person, and explanation prompts used the general strategy label to refer to each strategy. 

All teachers had students compare and discuss the worked examples individually, in small 

groups and as a class. Students also individually rated the generalizability of each example 

strategy. Students’ conceptual and procedural knowledge as well as procedural flexibility was 

assessed at the beginning and end of the unit to measure student learning. This allowed us to test 
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a reduced-generalization hypothesis, which predicts person-presentation of strategies could have 

negative effects on performance by reducing knowledge generalization, in part by reducing 

perceived generalizability of the strategies, in the context of students comparing and discussing 

worked examples of multiple strategies throughout an instructional unit.  

Method 

Participants 

 Teachers and their students were recruited from a larger study investigating the efficacy 

of a comparison and discussion of multiple strategies approach to learning algebra. Ninth-grade 

teachers who had participated in the project the previous school year and were continuing on the 

project were recruited. Five of the six returning 9th grade Algebra I teachers and their 184 

students from two schools in suburban Massachusetts volunteered to participate as part of their 

regular math instruction. Data from 16 students were excluded (9 were missing pretest data, 7 

were missing posttest data). Thus, the final sample included 168 students. The study was deemed 

exempt from consent by our Institutional Review Board (IRB), which is common when research 

is implemented by teachers in their classrooms. Therefore, we were unable to obtain student-

level demographics and instead report demographics for the schools that students attended. At 

one school (n = 116 students), 11% of students were eligible for free and reduced-price lunch, 

79% were White, 13% Asian, 3% Hispanic, and 3% African American. At the second school (n 

= 52 students), 6% of students were eligible for free and reduced-price lunch, 89% were White, 

4% Hispanic, 3% Asian, and 1% African American.  

Design and Procedure 

Teachers were randomly assigned to condition. We used a matched randomization 

method to account for the fact that some teachers taught algebra at different paces (slower paced 
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vs. faster paced) and some teachers taught multiple sections. This resulted in assigning two 

teachers and their 76 students to the person-presentation condition and three teachers and their 

92 students to the strategy-label condition. Table 1 provides teacher-level information for the 

characteristics that we attempted to match teachers on in each condition (number of sections, 

number of students, and course pace). 

Teachers in both conditions supplemented their regular math instruction with an 

example-based curriculum consisting of 9 worked example pairs (WEPs) and materials to 

support comparison and discussion of them. The only difference between the two conditions was 

how the strategies were labeled and shown in the WEP materials that the teachers were given. 

No researchers were present in the classroom for any part of the study.  

Teachers administered the same pretest and posttest assessment at the beginning and end 

of a multi-week unit on solving linear equations. Teachers used the WEPs throughout the unit, 

spending approximately 20 minutes on each. Suggestions for when to use each WEP were 

provided based on the teacher’s curriculum, and we asked teachers to use at least 8 of the 9 

WEPs. After comparing and discussing each WEP, students individually rated the 

generalizability of each of the two strategies on a worksheet. De-identified student assessments 

and worksheets were collected from teachers after they had completed the unit. Teachers in the 

person-presentation condition used an average of 7.2 WEPs (range 6-8) and teachers in the 

strategy-label condition used an average of 7.9 WEPs (range 6-9). 

Supplemental Curriculum 

 Nine WEPs were designed to facilitate comparison of two strategies by presenting them 

side-by-side. An example WEP from each condition is provided in Figure 2. Each WEP 

illustrated the mathematical problem-solving steps for two example strategies to solve linear 
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equations and included prompts for explanation that focused on one of four overarching 

comparison goals. First, Which is better? WEPs (n = 3) showed the same problem solved using 

two different, correct strategies, with the goal of understanding when and why one strategy is 

more efficient or easier than another. Second, Which is correct? WEPs (n = 3) showed the same 

problem solved with a correct and incorrect strategy, with the goal of understanding and 

avoiding common errors. Third, Why does it work? WEPs (n = 2) showed the same problem 

solved with two different correct strategies, but with the goal of illuminating the conceptual 

rationale in one strategy that is less apparent in the other strategy. Fourth, one How do they 

differ? WEP showed two different problems solved in related ways, meant to illustrate what the 

relationship between problems and answers of the two problems revealed about an underlying 

mathematical concept. Thus, some comparisons focused more on supporting conceptual 

knowledge (i.e., Why does it work? and How do they differ?), whereas others focused more on 

supporting procedural knowledge and flexibility (i.e., Which is better?). Which is correct? WEPs 

likely support both conceptual and procedural knowledge (Durkin & Rittle-Johnson, 2012).   

Three types of explanation prompts were provided. First, Understand prompts (e.g., “How did 

Riley and Gloria solve the equation?”) focused on understanding each strategy in preparation for 

comparing them. Second, Compare prompts (e.g., “Which method is better?”) focused on 

comparing similarities and differences between the two strategies. These first two prompt types 

prepared students to engage in productive reflection on the final Make Connections prompts 

(e.g., “Come up with another problem where Gloria’s method will work. Then solve it using the 

distributive property. Which method is better?”). Students responded to explanation prompts 

individually, in small groups, and as part of whole-class discussions. Understand and Compare 

prompts were discussed as a whole class, and a ‘think-pair-share’ method was used for the 
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Discuss Connections prompts. The Discuss Connections prompt appeared on a student worksheet 

where students wrote down their thinking individually (‘think’) before sharing their ideas with a 

partner (‘pair’). The ‘share’ phase was a whole-class discussion addressing the Discuss 

Connections prompt. Each WEP activity ended with a take-away page that provided a short, 

explicit summary of the instructional goal. Figure 3 provides an example Discuss Connections 

worksheet and take-away page from the person-presentation condition for the WEP in Figure 2. 

Teachers participated in a one-week summer professional development institute that introduced 

them to the supplemental curriculum materials and provided training in the intended use of these 

materials (see Newton & Star, 2013). 

In the person-presentation condition, the strategies were presented as specific examples 

of how two fictitious students (e.g., Riley and Gloria) solved a given problem (see Figure 2). The 

strategies were labeled (above each strategy and in discussion questions) using their names and a 

simple drawing of them was included underneath their strategy. Dialogue depicting each 

students’ thinking while solving the problem appeared next to their strategy. In the strategy-label 

condition, the strategies were presented generally as examples of how two students solved the 

problem. Mathematical labels (e.g., “distribute first”) were used to refer to the strategies and a 

general description of each problem-solving step was provided. No illustrations were included in 

this condition. 

Measures 

 Assessment. The researcher-designed algebra assessment consisted of 16 questions (13 

multiple-choice, 3 short constructed-response) testing students’ knowledge of solving linear 

equations. Portions of the assessment had been used in prior studies of comparison learning in 

algebra (Rittle-Johnson & Star, 2007, 2009; Rittle-Johnson, Star, & Durkin, 2009), but most 
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items were written by the authors or modified to align with the supplemental curriculum. Five 

questions tested procedural knowledge (e.g., how to solve a linear equation), six questions tested 

procedural flexibility (e.g., selecting the best first step in a solution), and five questions tested 

conceptual knowledge (e.g., finding equivalent expressions and like terms). The procedural 

knowledge and flexibility items were designed to measure transfer of the strategies from the 

WEPs to new problems. Thus, equations differed from those used for the WEPs, and more than 

half included novel problem features that required adaptation of the example strategies. An 

example item from each knowledge sub-scale is provided in Table 2. 

All questions were scored as correct or incorrect. The 3 short-constructed response 

questions were all procedural knowledge questions and requested a numeric answer, which were 

scored as correct if the student provided the correct answer. Each question on the assessment was 

worth one point and contributed an equal amount to the overall total score (out of 16). The 

assessment demonstrated good internal consistency at posttest (Cronbach’s ! = .78) but was less 

reliable at pretest (Cronbach’s ! = .54). The subscales for each type of knowledge at posttest 

achieved sufficient internal consistency (Cronbach’s ! > .5, see Table 2) for making group 

comparisons (Thorndike & Thorndike-Christ, 2010). Thus, we conducted an exploratory analysis 

examining differences in procedural knowledge and flexibility separately from conceptual 

knowledge to focus on strategy generalization.  

 Generalization ratings. Students answered three generalization questions about each of 

the two strategies presented in each of the WEPs. Specifically, students rated how likely they 

themselves, another high school student, and a teacher would be to use the strategy in the future 

on a scale from 1 (Very Unlikely) to 5 (Very Likely), as in Riggs et al. (2017). The average of the 

three generalization ratings (yourself, another student, a teacher) was calculated for each strategy, 
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and then averaged across all strategies in the WEPs. However, one WEP was not used by any 

teacher in the person-presentation condition, so generalization ratings for this WEP were dropped. 

Three students (2 in the person-presentation condition and 1 in the strategy-label condition) were 

missing generalization ratings for all WEPs and were omitted from analyses on this measure. One 

teacher forgot to hand out the generalization questions worksheet for one WEP, so those ratings 

are missing for these students. When generalization ratings were missing for students, ratings were 

averaged across available ratings. Cronbach’s Alpha was .88. Three WEPs compared a correct and 

incorrect strategy, so we also calculated the average generalization ratings for the three incorrect 

strategies separately (Cronbach’s ! = .72) and compared them to the remaining correct strategies 

(Cronbach’s ! = .90).  

 Data analysis. Our primary analysis tested whether person-presentation impacted 

knowledge generalization as measured by our posttest assessment. We examined posttest total 

scores using an ANCOVA model, with condition as the between-subject factor and pretest total 

scores as a covariate to reduce error variance. We verified that the assumptions of the ANCOVA 

were met. First, there was no reliable difference in pretest total scores between the two 

conditions, t(166) = -.86, p = .39, Cohen’s d = .13, indicating the covariate was independent of 

the experimental effect. Second, posttest total scores did not interact with total pretest scores, 

F(1, 164) < .001, p = .98,	#$%< .001, indicating that the assumption of homogeneity of within 

group regression slopes was not violated. Third, QQ plots revealed that posttest total scores 

within groups were normally distributed. Finally, the error variance in posttest total scores was 

equal across groups, indicating the assumption of homogeneity of variance was not violated, 

Levene’s test, F (1, 166) = .10, p = .75. In addition, the data were examined by estimating a 

Bayes factor, comparing the fit of the data under the null hypothesis to the alternative hypothesis 
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to test for the absence of an effect of person-presentation. As stated in the introduction, potential 

negative effects of person-presentation of strategies could be counteracted in the context of the 

current study which supported learning more broadly. A JZS Bayes factor ANCOVA (JASP 

Team, 2019; Wagenmakers et al., 2018) was estimated using default prior scales (r 

scale prior width = 0.5).  

To test for an effect of person-presentation specifically on strategy generalization, we 

conducted an exploratory analysis on procedural knowledge and flexibility subscores separately 

from conceptual knowledge subscores. These analyses on posttest subscores were very 

exploratory and must be interpreted with great caution. 

Finally, we conducted t-tests to examine differences in strategy generalization ratings 

which were given immediately after studying each target strategy. This allowed us to test for an 

effect of person-presentation on students’ perceived generalizability of the strategies. 

Results 

Descriptive statistics for students’ scores on our assessment and their generalization 

ratings in each condition are presented in Table 3. Students’ posttest scores were similar in each 

condition. An ANCOVA revealed no statistically significant effect of condition on posttest total 

scores controlling for pretest total scores, F(1, 165) = .003, p = .96, #$%< .001. Pretest total scores 

were a statistically significant predictor of posttest total scores, F(1, 165) = 44.23, p < .001, #$%= 

.21. An estimated Bayes factor of .18 suggested that the data were 5.56 times more likely to 

occur under the null hypothesis than the alternative hypothesis. Thus, the data provide substantial 

evidence (Jeffreys, 1961) in support of the null hypothesis that there was no effect of person-

presentation vs. strategy labels on knowledge generalization as measured by posttest total scores.  
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Exploratory ANCOVA models revealed no statistically significant effect of condition on 

conceptual knowledge sub-scores, F(1, 165) = 1.21, p = .27, #$%= .007, procedural knowledge 

sub-scores, F(1, 165) = .11, p = .74, #$%= .001, or procedural flexibility sub-scores, F(1, 165) = 

.56, p = .46, #$%= .003, controlling for pretest total scores. Pretest total scores did not interact with 

condition for any of the measures, F(1, 164) = .00 – .97, p’s > .66, #$%< .001. 

We next tested whether person-presentation impacted students’ generalization ratings 

immediately after studying of the studied strategies. First, we compared average generalization 

scores between the two conditions. As shown in Table 3, students’ overall ratings of the 

generality of the strategies in the person-presentation condition did not reliably differ from 

students’ ratings in the strategy-label condition, t(159) = -1.00, p = .32, Cohen’s d = .15. Next, 

we compared generalization ratings for correct and incorrect strategies separately. Students rated 

the generality of correct strategies reliably higher than incorrect strategies, t(156) = 22.14, p < 

.001, Cohen’s d = 2.45. There was no statistically significant difference between the two 

conditions in generalization ratings for correct strategies, t(159) = 1.64, p = .10, Cohen’s d = .28, 

nor incorrect strategies, t(155) = .22, p = .83, Cohen’s d = .03. Thus, we also found no negative 

(or positive) effect of person-presentation on student ratings of the generality of strategies.  

Discussion 

The current study addressed an important and practical decision when designing worked 

examples for classroom instruction: should they be presented with or without attribution to 

particular students? In research studies, they are rarely presented as being generated by 

particular, fictitious students, but in mathematics textbooks, they sometimes are (Riggs et al., 

2015). Recent research indicated that person-presentation of strategies in worked examples can 

reduce students’ perceived generalizability of the strategy and harm strategy transfer, at least 
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when only one strategy is presented in a short-term, controlled setting (Riggs et al., 2015, 2017). 

In the current study, we explored this reduced-generalization hypothesis in a new context and 

found that person-presentation vs. strategy labels did not impact student accuracy at posttest or 

the perceived generalizability of studied strategies.  

Previous research on person-presentation of examples suggested that it can harm strategy 

transfer relative to no person-presentation, in part by reducing the perceived generalizability of a 

novel strategy (Riggs et al., 2017). Person-presentation of examples may lead students to 

perceive the strategy as belonging idiosyncratically to someone else and potentially not 

applicable or useful for the students themselves. This aligns with more general findings that 

when information is presented as specific to a particular individual rather than a general 

category, learners are often less likely to generalize the information to new situations (Cimpian 

& Erickson, 2012; Riggs et al., 2014). Contrary to this prediction, in the current study, students 

in the person-presentation condition did not perceive the strategies as less generalizable or have 

reduced accuracy on a posttest.  

It is possible that comparison and discussion of multiple strategies played a protective 

role against potential harmful effects of person-presentation. Studying multiple examples leads to 

better knowledge generalization than studying a single example (Gentner & Namy, 1999) and 

direct comparison of the multiple examples supports generalization by highlighting structural 

similarities of the examples (Gentner & Medina, 1998). Similarly, generating explanations while 

studying examples results in generalizable knowledge that is not as constrained to specific 

features of the examples (Siegler & Chen, 2008). Thus, comparison and explanation of multiple 

examples increases knowledge generalization, which could counteract reduced knowledge 

generalization that person-presentation might induce. Future research is needed to directly test 
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whether person-presentation has different effects on strategy generalization in different 

educational contexts and whether attention to surface features plays a role in this effect (e.g., 

using eye-tracking and measures of memory for irrelevant details). 

Potential advantages of person-presentation may also have counteracted potential 

negative effects of person-presentation. For example, person-presentation of text-based worked 

examples could enhance educational materials by engaging social learning processes and 

increasing situational interest, which are particularly relevant and important in classroom 

contexts. We used fictitious, adolescent-aged students as our model people (rather than teachers, 

experts or younger children) to increase perceived similarity; perceived similarity to the learner 

increases situational interest and social learning processes such as social comparison (e.g., 

Braaksma et al., 2002; Hidi & Harackiewicz, 2000). Anecdotally, both teachers and students 

have expressed great enthusiasm for the characters, suggesting they do promote situational 

interest. Future research should include measures of students’ interest in the learning materials 

and of their engagement in social comparison to provide more direct evidence for this 

hypothesis. It should also investigate whether person-presentation impacts teachers’ instruction 

using the materials. 

Alternatively, study design features might account for why we failed to find an effect of 

person-presentation in the current study. First, the condition manipulation may not have been 

strong enough. Although we removed all references to particular students, materials in the 

control condition contained some reference to generic students. Removal of all reference to 

students as the ones who generated the solutions, as done in Riggs et al. (2015, 2017) could be 

necessary to reveal an effect of person-presentation. Second, we used sketches of the students 

(which is common in Japanese textbooks when presenting multiple strategies (Rittle-Johnson, 
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2019)), but past research sometimes used photographs of individuals (Riggs et al., 2015, 2017).  

Students in the current study may have been less influenced by person-presentation because they 

perceived the individuals as being fictitious characters instead of real people. Contrary to this 

possibility, the negative effect of person presentation was present even when the photograph was 

omitted (Riggs et al., 2015), suggesting this is not a substantial factor. Third, characteristics of 

the 5 fictitious individuals in the current materials (adolescent male and female characters from 

different ethnic backgrounds) may have influenced how much students identified with them, 

which can influence situational interest and learning from models (e.g., Braaksma et al., 2002; 

Hidi & Harackiewicz, 2000). 

Another possibility for why we failed to find an effect of person-presentation in the 

current study is that compared to past research, our outcome assessment was not tightly focused 

on transfer of a specific example strategy to specific problem types, so we may not have detected 

very specific deficits. In Riggs et al. (2015, 2017), the dependent variable was use of the model 

strategy on new problems, whereas our measure was answer accuracy. In the current study, too 

few students showed their work to code for strategy use. Indeed, the condition manipulations did 

not impact answer accuracy in Riggs et al. (2015). Thus, person-presentation may impact more 

subtle issues of strategy generalization that do not necessarily lead to differences in test 

accuracy. In addition, randomization occurred at the teacher level rather than the individual 

student level, and only five teachers participated in the current study, so we were not able to use 

multi-level modeling to account for potential teacher-level effects. Differing quality of the 

teachers’ instruction could be more influential on student learning than person-presentation on a 

subset of classroom materials. More broadly, the practical setting of the study may have 

introduced too much error to detect the effect of the manipulation, a problem exacerbated by 
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measures of particular constructs (e.g., procedural flexibility) with only moderate reliability. 

Many of these issues illustrate why it is difficult to establish whether cognitive science research 

conducted in controlled settings generalizes to the much less controlled setting of classroom 

instruction implemented by teachers on outcomes typically used by teachers. 

It is also possible that idiosyncratic design features of the two previous studies 

manipulating person presentation of example strategies led to their condition effects. For 

example, perhaps the model person was not presented in an effective way or even in a harmful 

way (e.g., causing a split-attention effect). Or perhaps students’ generalization ratings simply 

reflected lower confidence in posttest performance. Generalization ratings were given after 

solving the posttest problems in Riggs et al. (2017), whereas students in the current study gave 

generalization ratings after studying each pair of examples, well before completing the posttest. 

Further, the negative effects of person-presentation have only been identified with text-based 

examples, not live or video modeling by real people. Thus, it is important to replicate negative 

person presentation effects on both perceived generalizability of the novel strategy and actual 

knowledge generalization when the manipulation is implemented in different ways.  

Conclusion 

Overall, our findings reduce concerns about the potential negative effects of person-

presentation of text-based worked examples on students’ test performance. We found person-

presentation of worked examples was equivalent to using strategy labels without reference to a 

person on a math test when effective instructional supports were in place (i.e., comparison and 

discussion of multiple strategies) and integrated into classroom instruction.  

Practically, the current findings suggest that person-presentation of example strategies in 

math textbooks may not influence student learning. It could influence other important outcomes, 
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such as motivation, interest and self-efficacy, which merits further research. Person-presentation 

may be particularly common in textbooks when multiple strategies for solving the same problem 

are presented (Rittle-Johnson, 2019), which is a similar context to the one used in the current 

study. The research outlined above is needed before making additional recommendation for the 

use of person-presentation in instructional materials. More generally, there is a need for more 

research examining example-based learning techniques in classroom settings using broad 

learning outcomes. 

 

 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

26 

References 

Alfieri, L., Nokes-Malach, T. J., & Schunn, C. D. (2013). Learning through case comparisons: A 

meta-analytic review. Educational Psychologist, 48(2), 87–113. 

https://doi.org/10.1080/00461520.2013.775712 

Atkinson, R. K., Derry, S. J., Renkl, A., & Wortham, D. (2000). Learning from examples: 

Instructional principles from the worked examples research. Review of Educational 

Research, 70(2), 181–214. https://doi.org/10.3102/00346543070002181 

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall. 

Bielaczyc, K., Pirolli, P. L., & Brown, A. L. (1995). Training in self-explanation and self-

regulation strategies: Investigating the effects of knowledge acquisition activities on 

problem solving. Cognition and Instruction, 13(2), 221–252. 

https://doi.org/10.1207/s1532690xci1302_3 

Boekhout, P., van Gog, T., van de Wiel, M., Gerards-Last, D., & Geraets, J. (2010). Example-

based learning: Effects of model expertise in relation to student expertise. British Journal of 

Educational Psychology, 80(4), 557–566. https://doi.org/10.1348/000709910X497130 

Braaksma, M. A. H., Rijlaarsdam, G., & van den Bergh, H. (2002). Observational learning and 

the effects of model-observer similarity. Journal of Educational Psychology, 94(2), 405–

415. https://doi.org/10.1037/0022-0663.94.2.405 

Chi, M. T. H., Bassock, M., Lewis, M. W., Reimann, P., & Glaser, R. (1989). Self-explanations: 

How students study and use examples in learning to solve problems. Cognitive Science, 

13(2), 145–182. https://doi.org/10.1016/0364-0213(89)90002-5 

Chi, M. T. H., de Leeuw, N., Chiu, M.-H., & LaVancher, C. (1994). Eliciting self-explanations 

improves understanding. Cognitive Science, 18(3), 439–477. https://doi.org/10.1016/0364-



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

27 

0213(94)90016-7 

Cimpian, A., & Erickson, L. C. (2012). Remembering kinds: New evidence that categories are 

privileged in children’s thinking. Cognitive Psychology, 64(3), 161–185. 

https://doi.org/10.1016/j.cogpsych.2011.11.002 

Durkin, K., & Rittle-Johnson, B. (2012). The effectiveness of using incorrect examples to 

support learning about decimal magnitude. Learning and Instruction, 22(3), 206–214. 

https://doi.org/10.1016/j.learninstruc.2011.11.001 

Durkin, K., Star, J. R., & Rittle-Johnson, B. (2017). Using comparison of multiple strategies in 

the mathematics classroom: Lessons learned and next steps. ZDM Mathematics Education, 

49(4), 585–598. https://doi.org/10.1007/s11858-017-0853-9 

Gentner, D., Loewenstein, J., & Thompson, L. (2003). Learning and transfer: A general role for 

analogical encoding. Journal of Educational Psychology, 95(2), 393–408. 

https://doi.org/10.1037/0022-0663.95.2.393 

Gentner, D., & Medina, J. (1998). Similarity and the development of rules. Cognition, 65, 263–

297. https://doi.org/10.1016/S0010-0277(98)00002-X 

Gentner, D., & Namy, L. L. (1999). Comparison in the development of categories. Cognitive 

Development, 14(4), 487–513. https://doi.org/10.1016/S0885-2014(99)00016-7 

Gick, M. L., & Holyoak, K. J. (1980). Analogical problem solving. Cognitive Psychology, 12, 

306–355. https://doi.org/10.1016/0010-0285(80)90013-4 

Gick, M. L., & Holyoak, K. J. (1983). Schema induction and analogical transfer. Cognitive 

Psychology, 15(1), 1–38. https://doi.org/10.1016/0010-0285(83)90002-6 

Hidi, S., & Harackiewicz, J. M. (2000). Motivating the academically unmotivated: A critical 

issue for the 21st century. Review of Educational Research, 70(2), 151–179. 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

28 

https://doi.org/10.3102/00346543070002151 

Hoogerheide, V., Loyens, S. M. M., Jadi, F., Vrins, A., & van Gog, T. (2017). Testing the 

model-observer similarity hypothesis with text-based worked examples. Educational 

Psychology, 37(2), 112–127. https://doi.org/10.1080/01443410.2015.1109609 

JASP Team. (2019). JASP. [Computer Software]. 

Jeffreys, H. (1961). Theory of probability (3rd ed.). Oxford, UK: Oxford University Press. 

Jose, P. E., & Brewer, W. F. (1984). Development of story liking: Character identification, 

suspense, and outcome resolution. Developmental Psychology, 20(5), 911–924. 

https://doi.org/10.1037/0012-1649.20.5.911 

Magner, U. I. E., Schwonke, R., Aleven, V., Popescu, O., & Renkl, A. (2014). Triggering 

situational interest by decorative illustrations both fosters and hinders learning in computer-

based learning environments. Learning and Instruction, 29, 141–152. 

https://doi.org/10.1016/j.learninstruc.2012.07.002 

McEldoon, K. L., Durkin, K. L., & Rittle-Johnson, B. (2013). Is self-explanation worth the time? 

A comparison to additional practice. British Journal of Educational Psychology, 83(4), 

615–632. https://doi.org/10.1111/j.2044-8279.2012.02083.x 

Moreno, R. (2006). Does the modality principle hold for different media? A test of the method-

affects-learning hypothesis. Journal of Computer Assisted Learning, 22(3), 149–158. 

https://doi.org/10.1111/j.1365-2729.2006.00170.x 

NCTM. (2000). Principles and Standards for School Mathematics. Reston, VA: National 

Council of Teachers of Mathematics. 

NCTM. (2014). Principles to Actions: Ensuring Mathematical Success for All. Reston, VA: 

National Council of Teachers of Mathematics. 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

29 

Newton, K. J., & Star, J. R. (2013). Exploring the nature and impact of model teaching with 

worked example pairs. Mathematics Teacher Educator, 2(1), 86. 

https://doi.org/10.5951/mathteaceduc.2.1.0086 

Paas, F., & van Gog, T. (2006). Optimising worked example instruction: Different ways to 

increase germane cognitive load. Learning and Instruction, 16(2), 87–91. 

https://doi.org/10.1016/j.learninstruc.2006.02.004 

Renkl, A. (2014). Toward an instructionally oriented theory of example-based learning. 

Cognitive Science, 38(1), 1–37. https://doi.org/10.1111/cogs.12086 

Riggs, A. E., Alibali, M. W., & Kalish, C. W. (2015). Leave her out of It: Person-presentation of 

strategies is harmful for transfer. Cognitive Science, 39(8), 1965–1978. 

https://doi.org/10.1111/cogs.12224 

Riggs, A. E., Alibali, M. W., & Kalish, C. W. (2017). Does it matter how Molly does it? Person-

presentation of strategies and transfer in mathematics. Contemporary Educational 

Psychology, 51, 315–320. https://doi.org/10.1016/j.cedpsych.2017.09.001 

Riggs, A. E., Kalish, C. W., & Alibali, M. W. (2014). When you’ve seen one, have you seen 

them all? Children’s memory for general and specific learning episodes. Developmental 

Psychology, 50(6), 1653–1659. https://doi.org/10.1037/a0036130 

Rittle-Johnson, B. (2019). Learning new strategies: Insights from Japanese math textbooks. 

Baltimore, MD: Society for Research in Child Development. 

Rittle-Johnson, B., & Star, J. R. (2007). Does comparing solution methods facilitate conceptual 

and procedural knowledge? An experimental study on learning to solve equations. Journal 

of Educational Psychology, 99(3), 561–574. https://doi.org/10.1037/0022-0663.99.3.561 

Rittle-Johnson, B., & Star, J. R. (2009). Compared with what? The effects of different 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

30 

comparisons on conceptual knowledge and procedural flexibility for equation solving. 

Journal of Educational Psychology, 101(3), 529–544. https://doi.org/10.1037/a0014224 

Rittle-Johnson, B., Star, J. R., & Durkin, K. (2009). The Importance of prior knowledge when 

comparing examples: Influences on conceptual and procedural knowledge of equation 

solving. Journal of Educational Psychology, 101(4), 836–852. 

https://doi.org/10.1037/a0016026 

Rittle-Johnson, B., Star, J. R., Durkin, K., & Loehr, A. M. (2019). Compare and discuss to 

promote deep learning. In E. Manalo (Ed.), Deeper Learning, Communicative Competence, 

and Critical Thinking: Innovative, Research-Based Strategies for Development in 21st 

Century Classrooms. New York, NY: Routledge. 

Schraw, G., Bruning, R., & Svoboda, C. (1995). Sources of situational interest. Journal of 

Reading Behavior, 27(1), 1–17. https://doi.org/10.1080/10862969509547866 

Schunk, D. H., Hanson, A. R., & Cox, P. D. (1987). Peer-model attributes and children’s 

achievement behaviors. Journal of Educational Psychology, 79(1), 54–61. 

https://doi.org/10.1037/0022-0663.79.1.54 

Siegler, R. S. (1994). Cognitive variability: A key to understanding cognitive development. 

Current Directions in Psychological Science, 3(1), 1–5. https://doi.org/10.1111/1467-

8721.ep10769817 

Siegler, R. S., & Chen, Z. (2008). Differentiation and integration: Guiding principles for 

analyzing cognitive change. Developmental Science, 11(4), 433–448. 

https://doi.org/10.1111/j.1467-7687.2008.00689.x 

Silver, E. A., Ghousseini, H., Gosen, D., Charalambous, C., & Strawhun, B. T. F. (2005). 

Moving from rhetoric to praxis: Issues faced by teachers in having students consider 



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

31 

multiple solutions for problems in the mathematics classroom. The Journal of Mathematical 

Behavior, 24(3–4), 287–301. https://doi.org/10.1016/j.jmathb.2005.09.009 

Star, J. R., Pollack, C., Durkin, K., Rittle-Johnson, B., Lynch, K., Newton, K., & Gogolen, C. 

(2015). Learning from comparison in algebra. Contemporary Educational Psychology, 40, 

41–54. https://doi.org/10.1016/j.cedpsych.2014.05.005 

Star, J. R., & Rittle-Johnson, B. (2009). It pays to compare: An experimental study on 

computational estimation. Journal of Experimental Child Psychology, 102(4), 408–426. 

https://doi.org/10.1016/j.jecp.2008.11.004 

Stein, M. K., Engle, R. A., Smith, M. S., & Hughes, E. K. (2008). Orchestrating productive 

mathematical ciscussions: Five practices for helping teachers move beyond show and tell. 

Mathematical Thinking and Learning, 10(4), 313–340. 

https://doi.org/10.1080/10986060802229675 

Thorndike, R. M., & Thorndike-Christ, T. (2010). Measurement and evaluation in psychology 

and education (8th ed.). Boston, MA: Pearson Education. 

Wagenmakers, E.-J., Love, J., Marsman, M., Jamil, T., Ly, A., Verhagen, J., … Morey, R. D. 

(2018). Bayesian inference for psychology. Part II: Example applications with JASP. 

Psychonomic Bulletin & Review, 25(1), 58–76. https://doi.org/10.3758/s13423-017-1323-7 

Woodward, J., Beckmann, S., Driscoll, M., Franke, M., Herzig, P., Jitendra, A., … Ogbuehi, P. 

(2012). Improving mathematical problem solving in grades 4 to 8: A practice guide. 

Washington, DC: National Center for Education Evaluation and Regional Assistance, 

Institute of Education Sciences, U.S. Department of Education. 

 

  



PERSON-PRESENTATION OF WORKED EXAMPLES 

 

32 

Table 1 
 
Characteristics Used to Match Teachers for Matched Randomization to Condition 
 
Teacher Pace of Course Number of Sections Number of Students 
Person-Presentation    

Teacher A medium-fast 3 53 
Teacher B slow 2 23 

Strategy-Label    
Teacher C medium-fast 2 50 
Teacher D medium-fast 2 37 
Teacher E slow 1 15 
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Table 2 
 
Example Item from the Assessment and Reliability Information for Each Knowledge Type 
 
Item Type Cronbach’s 

Alpha at Posttest 
Example Item 

Conceptual Knowledge .51 Look at this pair of equations. Without solving the 
equations, decide if these equations are equivalent 
(have the same answer).  
 

34 = 8(x + 1) + 6(x + 1) 
34 = 14(x + 1) 

 
A) YES (same answer)      
B) NO (different answer)                     
C) CAN’T TELL without doing the math 
D) CAN’T TELL because I need more 
information 

Procedural Knowledge .60 Solve the equation below for x. 
 

45 = 2(x + 8) + 7(x + 8) 

Procedural Flexibility .55 On a timed test, which would be the BEST way to 
start solving the equation below? 

8(n + 1) = 2(n + 1) + 12 
A) Gabriella’s way: 4(n + 1) = (n + 1) + 6  
B) Jamal’s way: 8n + 8 = 2n + 14  
C) Nadia’s way: 6(n + 1) = 12 

Note. Correct answers are bolded for multiple-choice items. 
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Table 3 
 
Descriptive Statistics by Condition for Accuracy on the Algebra Assessment and Generalization 
Ratings 
 
 Condition 
 Person-Presentation Strategy-Label 
 M (SD) M (SD) 
Assessment   
Pretest 5.66 (2.70) 5.32 (2.44) 
Posttest 8.54 (3.59) 8.35 (3.45) 
     Conceptual Knowledge 2.76 (1.34) 2.48 (1.40) 
     Procedural Knowledge 3.22 (1.51) 3.23 (1.41) 
     Procedural Flexibility 2.55 (1.76) 2.64 (1.48) 
   
Generalization Ratings   
     Overall 3.72 (0.42) 3.66 (0.38) 
     Incorrect Strategies 2.41 (0.86) 2.43 (0.72) 
     Correct Strategies 4.05 (0.43) 3.93 (0.43) 
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Figure 1. Person-presentation example from Riggs, A. E., Alibali, M. W., & Kalish, C. W. 

(2015). Leave her out of It: Person-presentation of strategies is harmful for transfer. Cognitive 

Science, 39(8), 1965–1978. https://doi.org/10.1111/cogs.12224  
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Figure 2. A sample worked example pair from the supplemental curriculum materials used by teachers in the person-presentation 

condition (left) and no person-presentation condition (right). 
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Figure 3. The Discuss Connections worksheet (left) and take-away page (right) from the person-presentation condition for the WEP in 

Figure 2. 


