
Abstract 

The purpose of this study was to examine how student peer discourse affects science inquiry 

achievement, specifically the quality and quantity of student discourse, student-teacher interaction, 

and underlying demographics. Six classes of ninth grade students were observed during a prelab 

activity in which students groups designed an experiment. Data included field notes on the class, 

semiotic and rhetorical discourse of a group, and surveys given to teachers and students. The results 

of these field observations, surveys were then correlated to identify significant factors affecting 

student achievement on the district science inquiry assessments. Group talk was found to have a 

moderately positive relationship with achievement. Correlation was also found for student survey 

results and classroom observations. Implications for practice are discussed, indicating a need for 

teachers to explicitly structure classes around group discourse, and to uncover student behaviors and 

understandings. Suggestions for broader and more rigorous research are also given. 



Introduction 
 

The purpose of this study was to examine how student peer discourse affects achievement in 

the context of secondary science inquiry. The research does not usually directly link student group 

talk or discourse to direct student performance outcomes, especially in inquiry skills as compared to 

science conceptual understanding. However, it is clear that the body of research literature points to 

the conclusion that there should be a unique link between science inquiry discourse and student 

understanding. 

The major research literature points to several underlying factors in a conceptual framework. 

Included factors are conceptual understanding of science experimental processes, the social roles 

students take in group discussion, the actual dialogue present, as well as cultural and environmental 

factors. Accordingly, the major research questions to be answered were how the factors of quality 

and quantity of student discourse, student and teacher interaction, and demographics affected 

students’ science inquiry achievement.  

 



Methods 

 The study was conducted among ninth grade students in an urban school district. Six classes 

were observed during a standardized district required prelab activity, in which groups designed an 

acid rain experiment. Notes were taken on the teacher and the class period in general  and converted 

to field memos, used as later sources of data. In each class, a group of students was observed during 

their discussion, and their talk was tallied in the category of semiotic (content) as about the 

experiment, the concept, the task, the materials, personal, or other, as well as in the category of 

rhetorical (style) as being leading, following, questioning, answering, social, or other. Six groups 

were observed. Each of the six teachers, and all students in these classes were given surveys about  

their perception of the group activity in terms of working well, keeping on task, equal participation, 

helping understand the lab, lab design, test questions and whether they often worked in groups.  

All 1084 district students were given an assessment which included 4 multiple choice and 3 open 

ended questions directly related to the acid rain lab, and data was collected for this test as well as 

prior quarterly assessments as a means of measuring underlying competencies. 



Results 

 In order to use the collected group discourse observations, class observations, student 

survey results and student survey results, data was reduced to variables of positive, neutral, and 

negative talk, and class, student and teacher understanding and talk measures (See Table 1). These 

nine measures were then intercorrelated, analyzed for correlation with quarter three inquiry 

assessment results, and adjusted for prior inquiry assessment scores. Prior assessment scores were 

shown to have a strong relationship with the current quarterly assessment scores, and used as a way 

of accounting for underlying demographic factors, prior knowledge and class levels. 

The results of these observations, surveys, and prior tests were then correlated to identify 

significant factors affecting achievement. For the 17 observed students, the quality and quantity of 

their group talk (r=.455), specifically their semiotic talk (r=.651*),  was found to have a moderately 

positive relationship with their inquiry, even after the effects of prior achievement were accounted 

for, even though the results were not of strong significance (See Figure 1). The main research 

hypothesis of a relationship between positive peer discourse and inquiry achievement was confirmed. 



Several items of interest were present in the correlational analysis of the data with factors relating 

to quarter three inquiry scores (See Table 2). Classroom field memos were examined to also indicate a 

positive relationship (r=.394**)  between the observed structures and behaviors present around group 

discourse (r=.489**). Some underlying collected data, such as observed class peer discourse, 

atmosphere, engagement, and student to teacher talk in the six classes had significant positive 

correlations with achievement. 

Correlation was also found for student surveys, especially their perception of group behaviors 

linked to conceptual understanding (r=.304**), while there was less of a relationship among teacher 

perceptions and inquiry scores. Students’ perception of how groupwork helped them design the lab,  and 

their task behavior such as working well and keeping on task also showed a relationship with adjusted 

quarter three inquiry scores. Teachers’ knowledge of students was less, and in fact there was a 

moderately negative correlation (r=-.366**) between their perception of how the group work helped 

students understand the test questions and the students’ actual inquiry scores.



Table 1  

Complete Data, Discourse, and Assessment by class 

Class 
Talk 
+ 

Talk 
0 

Talk 
- 

Class 
Task 
(CT) 

Class 
Und 
(CU) 

SSurv 
Task 
(ST) 

SSurv 
Und 
(SU) 

TSurv 
Task 
(TT) 

TSurv 
Und 
(TU) 

Q1/2 
Inq 
Score 
(Q1) 

Q3 
Inq 
Score 
(Q3) 

            

1a 3.17 2.50 1.67 2.75 2.25 3.87 3.88 3.33 3.67 0.61 0.82 

2b 1.50 1.13 1.19 1.25 1.75 3.43 3.43 2.67 3.33 0.55 0.64 

3c 2.38 2.75 0.75 2.75 2.50 4.04 4.15 3.67 3.67 0.62 0.87 

4d 1.88 1.38 0.88 1.00 1.75 3.83 3.81 3.67 3.33 0.55 0.65 

5e 1.67 2.50 2.25 2.00 1.75 3.30 3.32 2.33 2.00 0.53 0.44 

6f 2.67 3.17 1.33 2.75 2.25 3.93 3.92 4.33 4.67 0.56 0.57 

non-
observg 

--- --- --- --- --- --- --- --- --- 0.40 0.47 

Meanh 2.18 2.19 1.40 2.10 2.02 3.72 3.73 3.32 3.46 0.42 0.49 

SD 1.30 1.10 0.91 0.73 0.28 0.76 0.76 3.33 3.67 0.24 0.27 

Note. an=28. bn=18. cn=9. dn=18. en=19. fn=20. gn=978. hn=1053  
 

 

 



 

Figure 1 Inquiry Scores Previous vs. Current with Positive Talk Scores 

 

Table 2 



Correlations between  factors and quarter three inquiry scores 

       Partial Correlation 
(Q12 Inq Control Factor) 

 

Measure M SD 

Q3Inq 
Correlation 

r 

Q3Inq  
Significance 
 (two-tailed) 

p 

Q3Inq 
Partial 

Correlation 
r 

Q3 Inq 
Significance 
(two-tailed) 

p df 
Group Talk 
Scorea TALK+ 2.18 1.30 .455 .067 .299 .260 14 

TALK(0) 2.19 1.10 .236 .362 .138 .609 14 

TALK- 1.40 0.91 .290 .258 .275 .303 14 
Student 
Surveyb SSurveyTask 3.720 .757 .260** .006 .238* .013 106 

SSurveyUnder 3.729 .764 .304** .001 .277** .004 106 
Teacher 
Surveyb TSurveyTask 3.315 .671 .175 .067 .137 .158 106 

TSurveyUnder 3.455 .804 .249** .009 .208* .030 106 
Class 
Observeb ClassObserveTask 2.100 .729 .214* .025 .179 .063 106 

ClassObservUnder 2.025 .279 .394** .0000 .354** .0002 106 
Note. an=17. bn=110. 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 



 

 
 
Figure 3 Partial correlation of selected significant factors with inquiry score  
Note. (adjusted Pearson r controlled for prior achievement). 



 

  

 

Figure 2 New Conceptual Framework 



Conclusions 

 There is a connection between students’ thematic nature of discourse and their achievement as 

described in parallel research. In this study there is a relationship between peer talk and achievement, 

although the underlying factors are more complex, and lead to the development of a new conceptual 

framework (See Figure 2). In this study, only 17 students were observed, and the quality of their talk was 

affected by many other factors than their knowledge or conceptual understanding. An initial conceptual 

framework had postulated internal factors, such as social roles, students’ tendency towards inquiry, and 

practice in cooperative and constructivist learning, as being the key for students’ efficacy in science 

group inquiry. Yet, in this study, several other factors were also present as well.  

 One important factor present in the field study, and described in previous research, was the effect of 

teacher instruction and scaffolding for both the inquiry task and the group skills. As has been amply 

demonstrated in research, teachers can instruct students on methods of group discourse, provide 

structures, assist in roles, and support the underlying social roles that students take on in the discussions. 

The teachers can also provide structure and targeted instruction aimed at student understanding of the 



scientific method as well as inquiry ideas and science concepts. There also is evidence that the teachers 

need to spend more time probing the underlying concepts and understandings of their students, perhaps 

by individual interviews as described in research, or in listening to group discourse as the researcher did. 

Evidence in the field study shows a disconnect between student understanding of their use of group 

transactive discourse and their inquiry achievement, and the teachers’ perceptions of the same. 

Professional development and training teachers in how to conduct inquiry lessons and facilitate student 

discourse is an obvious next step in increasing talk to improve student achievement.  

 The clear implication from this study is that the amount and quality of student peer discourse affects 

achievement and underlying understandings around science inquiry. While social roles, and task behavior 

had some effect, the controlling factor was the type of talk students engaged in and its content in 

relationship to their own understanding. Students should continue to be trained, allowed time to practice, 

and allowed various methods of discussing their ideas with peers, as it can only lead to further learning. 

**Acknowledgements should be given to the six teachers who volunteered to have their classes observed, 

and facilitated the collection of survey data, for without them, this study would not have been possible. 
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