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Abstract 
Polya’s Problem – Solving approach is an instructional strategy that 

involves Teacher helping each student learns content through instructional 

techniques. i.e. Tell → Show → Solve → Check Concepts. This meta-analysis 

examined effects of Polya’s Problem – Solving approach. The study 

specifically uses polya’s in experimental work to see the course and effect 

through the use of experimental and control groups across 48 single-case 

research experiments for 938 students in SSI, SSII, and SSIII. The TauU 

effect size for 195 phase contrasts was 0.75 with a confidence interval of CI 

95 = 0.71 to 0.78, indicating that moderate to large academic benefits can 

be attributed to Polya’s Problem – Solving approach. Five potential 

moderators of these effects were examined: dosage, SS level, reward, 

academic disability status, and content area. This Polya’s Problem – 

Solving approach meta-analysis in nearly 3 years to examine outcomes for 

junior and senior secondary students, and extends previous methods of 

teaching meta-analyses by examining academic disability as a potential 

moderator. Findings suggest that Polya’s Problem – Solving approach is 

an effective intervention regardless of dosage, secondary school level, or 

academic disability status. Among students with deficiency, those with 
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emotional and behavioral 'disorders academically benefitted most. 

Implications are discussed. 

 

Keywords: Polya’s Problem – Solving approach, outcomes, other 

methods, deficiency, emotional and Dosage 
 

 

 

Introduction 

Polya’s Problem – Solving approach 

is “an instructional strategy that 

involves Teacher helping each student 

learns content through instructional 

techniques. i.e. Tell → Show → Solve 

→ Check. Concepts”.  (Lisa Bowman-

Perrott, Heather Davis, Kimberly 

Vannest, and Lauren Williams ,2013). 

Polya’s Problem – Solving approach 

can also be defined as "a class of 

practices and strategies that employ 

student as one-on-one teachers to 

provide individualized instruction, 

practice, repetition, and clarification 

of concepts" (Utley & Mortweet, 

1997, p. 9). The success of Polya’s 

Problem – Solving approach for both 

teachers and students is likely from 

incorporated instructional features 

such as frequent opportunities to 

respond, increased time on task, and 

immediate feedback. Each of these 

components is empirically linked with 

increased academic achievement 

(Greenwood, Terry, Arreaga-Mayer, 

& Finney, 1992; Maheady, Harper, & 

Sacca, 1988). The positive effects of 

Polya’s Problem – Solving approach 

have been demonstrated across 

subjects such as mathematics 

(Hawkins, Musti Rao, Hughes, Berry, 

& McGuire, 2009), and science 

(Bowman-Perrott, Greenwood, & 

Tapia, 2007),and across a wide range 

of topics of subjects thought. Polya’s 

Problem – Solving approach 

configurations include cross-age (Jun, 

Ramirez, &. Cumming, 2010), small 

group (Maheady, Sacca, & Harper, 

1987), and class wide (Greenwood et 

al., 1992). In addition, Polya’s 

Problem – Solving approach is 

effective for students with and without 

academic disabilities, less privilege 

students, and poor background 

learners (see Okilwa & Shelby, 2010).  
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Single'Case Research, Effect Size, and Confidence Intervals 

According to researchers that Single-case research methods can "provide a 

rigorous experimental evaluation" of the efficacy of an intervention 

(Kratochwill et al., 2010, p. 2). And used to identify a range of interventions 

Used in schools, identify practices that are evidence based (Homer et al., 2005),  

and determination of the size or magnitude of academic or behavioral change,  

as well as a functional relation, which is  critical in light of accountability for 

instructional practices and multitier models of early intervention. Data from 

single-case studies of school based and new methods or Polya’s Problem – 

Solving approach are being developed that can address positive baseline trends 

and that require few assumptions about the data (Parker, Vannest, Davis, & 

Sauber, 2011).  

Used of statistical package e.g., t tests, F tests, and linear regression give 

measure of standard error or confidence level. Further, in an era of evidence-

based practices, it provides data that are more readily understood.  

 

Effect Size Measures Used in Previous Teaching Methods Meta-analyses of 

Group Design Studies 

In addition, parametric effect size measures permit results to be unduly 

influenced by a few extreme scores. Such problems are not inherent in the effect 

size measure but in the mismatch between parametric calculations and Single-

case data. The problem of unmet assumptions applies to all effect size measures 

based on parametric analyses these measures are not sensitive to data trend in 

any phase. A review of effect sizes reported in previous meta-analyses follows. 

 

Previous Meta-analyses of Teaching Methods approach and Potential 

Moderators 

Cohen et al. (1982) examined school teaching methods programs across 48 

studies that included students in senior Secondary School level. Variables 

included SSI, SSII, & SSIII level, duration of the intervention (number of 

months), and content area. Overall effect sizes were reported for teachers and 

students separately, 0.33 and 0.40, respectively. Students who participated in 
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Polya’s Problem – Solving approach outperformed students in control groups 

on content area tests (identified as mathematics, and other science subjects).  

The meta-analysis conducted by Cohen et al. (1982) provides valuable 

information about Polya’s Problem – Solving approach, with some limitations 

but did not report fidelity of implementation. In addition, effect sizes were only 

reported for mathematics, and "other science subject." Similarly, Cook et al.'s 

(1985) meta-analysis did not report treatment fidelity. Although Rohrbeck et al. 

(2003) reported effect sizes for several content areas subjects, the findings for 

the studies examined in their meta-analysis were limited to secondary school 

students. Like Rohrbeck et al. (2003), the Ginsburg-BIock et al. (2006) meta-

analysis findings were limited to moderate age students. Although an effect size 

for academics was computed to correlate with students' behavioral outcomes, 

and academic achievement was examined. Jun et al.'s (2010) meta-analysis did 

not examine intervention variables or potential moderators related to Polya’s 

Problem – Solving approach (e.g., age of participant or treatment dosage). 

Further, finds were limited to secondary students (both Junior and Senior 

Students). Although effect sizes were reported in each of the five existing meta-

analyses, only the three most recent reported confidence intervals for the effect 

size. Those three, only two focused on academic outcomes (Jun et al., 2010; 

Rohrbeck et al., 2003). Finally, none of the five existing meta-analyses included 

studies using single-case research designs. 

 

The Need for a Single-Case Research Meta-analysis 

Studies utilizing single-case research designs have often been excluded from 

Meta analyses (Allison & Gorman, 1993; Cumming, 2012). The Polya’s 

Problem – Solving approach literature is no exception. Thus, methodology for 

standardizing, aggregating, and analyzing single-case data now provide an 

opportunity for their potential contribution to the literature. Therefore meta-

analysis examined the cause of Polya’s Problem – Solving approach and 

potential moderators on academic achievement secondary students, and it was 

also designed to contribute to the Polya’s Problem – Solving approach literature 

by extending previous research in several ways. However, according to (Lisa 
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B., Heather D., Kimberly V., and Lauren Williams 2013. P.43), that “this meta-

analysis gives:  

1. The Polya’s Problem – Solving approach meta-analysis in nearly 5 years 

that reports Polya’s Problem – Solving approach effects for secondary 

students at  all level.;   

2. that the Polya’s Problem – Solving approach meta-analysis examines 

academic disability as a potential moderator;  

3. that the Polya’s Problem – Solving approach meta-analysis investigate 

the contribution of studies using single-case designs by proposing an 

effect size metric that allows for the aggregation of single-case data;  

4. the Polya’s Problem – Solving approach meta-analysis provide support 

for teaching method as an evidence based practice based on APA 

standards of  reporting effect sizes with confidence intervals; and  

5. the Polya’s Problem – Solving approach meta-analysis use inter-

observer agreement as an inclusion criterion.      

 

Two research questions were addressed: 1. what is the effect size of Polya’s 

Problem – Solving approach across studies? 2. What are examined effects of 

potential moderators on students' academic achievement? 

Method To identify relevant studies published in peer-reviewed journals, a 

review of the literature of data-based Polya’s Problem – Solving approach was 

conducted using the Education Full Text, Educational Resources Information 

Center (ERIC), and Google Scholar was searched as well. Finally, studies had 

to include students in secondary school level involving same or across all the 

level. 

 

Potential Moderators 

Studies were coded across three potential moderator variables: SSI SSII, & 

SSIII level, dosage, the use of rewards, academic disability or at-risk status, and 

content area. Potential moderators were coded by level with the exception of 

content area, which was simply coded by subject. 
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Calculation of Effect Size TauU. 

TauU is an effect size measure based on non-overlap between phases that can 

also control for confounding baseline trends (Parker et al., 2011). It is derived 

from Kendall's rank correlation (an index of trend) and the Mann-Whitney U 

test between groups. Kendall's rank correlation is essentially an analysis 

algorithm of time and score, comparing ordered scores and all possible pairs of 

data and also with aid of the Mann-Whitney U algorithm uses two continuous 

variables. 

 

Results Study Characteristics 

The 5 studies examined in this meta- analysis were published between 2006 and 

2011 and included a total of 938 students and the data on participant gender 

were not reported in four of the studies, the majority of participants were 

reported as being male.  

 

 

Discussion 

According to research journal that, the meta-analysis of Polya’s Problem – 

Solving approach meta-analysis to examine achievement outcomes for junior 

and senior secondary students across the studies using single-case research 

designs. The overall effect size was found to be moderately large, indicating 

that greater academic gains were achieved by students engaged in Polya’s 

Problem – Solving approach interventions than other teaching methods which 

require not instructional arrangements. It was revealed that a statistically 

significant effect for the use of rewards. 

 

Limitations 

The findings of this meta-analysis should be considered in light of the following 

Limitations:  

1. The lack of disaggregated disability data in some studies, limiting our 

sample for these analyses. Also data were not disaggregated by grade 
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level in most of the  articles, so could not present results and 

recommendations by grade level.  

2. The potential variability that was introduced by how academic gains 

were measured across studies (e.g., curriculum- based measures vs. 

standardized tests) and Polya’s Problem – Solving approach type (e.g. 

JSS vs. SSS level).  

3. Potential limitation is that the effect sizes for the content areas may 

change with a larger pool of studies (especially for difficult topics).  

 

Implications for Research and Practice 

Therefore findings of this meta-analysis underscore several recommendations 

that can be derive in form of future research. These include:  

1. There’s need to report treatment fidelity in Polya’s Problem – Solving 

approach studies. Knowing whether high versus low levels of fidelity 

promote greater academic gains would be beneficial in informing 

practice.    

2. That treatment fidelity could serve as a moderator of student outcomes. 

This  should be investigated by level of Students and across content 

areas. In addition, it  would be helpful to addresses practical questions 

such as the following:  

a. Is there a minimum number of hours or sessions needed for 

students to gain the most benefit from Polya’s Problem – Solving 

approach?  

b. Does the type of academic outcome measurement (e.g., criterion-

referenced vs. norm-referenced) moderate the effect of Polya’s 

Problem – Solving approach?  

c. Does the learner of LD and EBD affect student outcomes?  

d. what do outcomes look like for students with autism and other 

academic disabilities? 

e. As data in these analyses were limited to students with LD and 

EBD because the number of cases for students with other 

disabilities was too small to investigate. 
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Implications for Practice 

This meta-analysis provides evidence for the use of Polya’s Problem – Solving 

approach as an evidence-based instructional practice based on the most current, 

high-quality standards for single-case research. Social validity data across other 

methods of studies revealed that teachers find it easy to implement within their 

existing teaching routine and structure. As such, teacher training programs and 

in-service training for practicing teachers should include Polya’s Problem – 

Solving approach. This is particularly important in an era of increased 

accountability for implementing evidence- based practices and the 

implementation of multitiered early intervention supports. Polya’s Problem – 

Solving approach is an effective intervention for students with academic 

disabilities. This is especially noteworthy for students with EBD who have been 

consistently identified in the literature as performing below minimum level, and 

for whom academic deficits are part of the federal definition and criteria for 

identification in Individuals with Disabilities Education Act (2004). Problem 

behaviors, a characteristic of students with EBD, adversely affect academic 

performance. Results showed that students with EBD, who by nature of their 

academic disability demonstrate problem behaviors, are most likely to benefit 

academically from a Polya’s Problem – Solving approach instructional format. 

It is an intervention that is highly recommended for implementation of the 

approach across the level in Secondary Schools without fear of academic 

disabilities as well. 
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