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Abstract 
Teacher’s Questioning Skills (QS) in mathematics instruction was investigated 
in this study against students’ academic outcomes in the subject. The Central 
Education Zone of Cross River State, Nigeria was the study area from where a 
sample size of 600 Senior Secondary School students was realized by random 
selection. Data collected by questionnaire administration was subjected to 
inferential statistical analysis. Results showed that teachers’ classroom 
questions on mathematics computations have a negatively significant 
relationship with students’ academic outcomes in mathematics. Teachers’ 
verbal questions that border on practical applications of mathematics to real 
life situations gave a positively significant relationship with students’ academic 
outcomes and had the greatest contributive influence on students’ learning 
outcomes in mathematics, amongst others. It was recommended that existing 
training institutions should incorporate the issue of development and proper 
use of classroom questions in all classroom instructions. 
 
To indicate students’ academic progress generally or to assess students’ critical 

thinking, classroom questions are the best diagnostic tools that can be employed.  This is 
so because questions can monitor comprehension, help make connections to prior 
learning and stimulate cognitive growth in learners (Croom and Stair, 2005; Vogler, 
2005). Questions provoke students and make them listen more attentively, analyze their 
individual thoughts carefully and initiate discussion. How then can the importance of 
teachers’ Questioning Skills (QS) be over emphasized? 
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Amongst others, one major step that a mathematics teacher can effectively take 
to achieve success in promoting thought and inspiring inquiry in students is through 
effective questioning. The sequential process of questioning by mathematics teachers 
can achieve transfer of factual knowledge   and conceptual understanding of 
mathematical processes. Kawanaka and Stigler (1999) opined that teachers’ effective 
questioning techniques could guide students in discussing and deriving mathematical 
procedures and solutions. This means that vital “hidden” components of mathematics 
concepts and processes could be uncovered by a set of well tailored questions by 
mathematics teachers. That is why Danielson (1996) believed that “good and skillful 
classroom questions, when carefully crafted and framed, engage students in a true 
exploration of the content and also allows them exhibit understanding of the concept”. In 
the same vein, Caram & Davis (2005) maintained that an enhanced and developed 
critical thinking skill in students is achieved by good questioning skills (QS) by teachers. 
This, by extension, will reinforce students’ understanding, correct their 
misunderstanding, provide feedback for the teacher and enliven class discussion. 

 
In effective learning of mathematical concepts and processes, teacher’s 

questions are of significant value to the students. They elicit students’ reflection and 
challenges deeper understanding of concepts and solution methods. This requires 
teachers to co-construct learning of mathematics with the learners. The teacher’s role in 
this context is to build on what is already known by asking ‘high-level’ questions. It is 
through these scaffolded interactions that students learn to develop higher cognitive 
abilities which are the basis for mathematical computations. 

 
Articles on the subject of classroom questioning skills (QS) often begin by 

invoking Socrates. His avowed purpose was “to fulfill the philosopher's mission of 
searching into himself.” After a proposition had been stated, the philosopher asked a 
series of questions designed to test and refine the proposition by examining its 
consequences and discovering whether it was consistent with known facts (Microsoft® 
Encarta®, 2008). 

 
Questioning Skills (QS), a component of teachers’ Teaching Style (TS)  is a 

very influential factor in students’ learning experiences and critical in determining the 
extent of their learning outcomes.  This is so because the teacher remains the vital 
human connection between the subject content and the environment where the learner 
dwells. 

 
This claim about the effectiveness of classroom questioning Skills (QS) to 

learning outcomes has been supported by a comprehensive body of research especially 
in mainstream education (Tan, 2007; Guan 2005; Bonne & Pritchard, 2007; Fisher, 
1995; McNamara, 1994 and Paulus, 2007). The existence of this rich body of research is 
based on the premise that not all classroom designed questions are equally effective. 
Some unskilled “low-level” questions from the teacher, according to (Danielson, 1996), 
focus only on short answers because they are recitative rather than in-depth discussion 
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questions. These questions soon become boring to students since they are narrow and 
only comprehensive to a few dull students. Poor questioning technique have the capacity 
of turning off a child from the rather carefully laid sequence of problem solving in 
mathematics. 

 
The Statement of Problem 

Despite the relevance of mathematics to everyday life, the teaching of the 
subject in Nigeria is characterized by many inadequacies. Nigerian secondary school 
teachers employ different teaching styles and questioning techniques that may or may 
not work for the overall interest of the mathematics learner. This situation has weighed 
negatively on mathematics classroom instruction partly as a result of the carry over 
effects of negative attitude towards mathematics by students and ineffectiveness on the 
part of the teacher. This ineffectiveness may stem from teachers’ poor questioning skills 
(QS) which otherwise is an influential factor in students’ learning of mathematics. The 
consequence has been a noticeable trend in poor academic achievement by students in 
mathematics in secondary schools. It is therefore meaningful to gear research work 
towards mathematics education in a bid to finding solutions to factors responsible for 
this ugly trend. Hence, the study investigates perception levels of teachers’ questioning 
skills (QS) and students’ academic outcomes in mathematics. 
 
Research Questions 

This study sought answers to the following research questions: 
1. What is the composite influence of teachers’ classroom questions on learning 

outcomes of students in mathematics? 
2. How do teachers’ classroom questions relatively influence learning outcomes of 

students in mathematics? 
3. To what extent do teachers’ questioning skills (QS) predict students’ learning 

outcomes in mathematics? 
 
Method 

This study adopted the survey research design of the ex-post facto type. The 
study aims at ascertaining the composite and relative influence of teachers’ questioning 
skills (QS) as perceived by students have on their academics outcomes in mathematics.  
The population for the study consisted of all the Senior Secondary School students in all 
public school in Central Education Zone of Cross River State, Nigeria. The population 
size is very large considering that mathematics, as a subject, is compulsory for all 
students at all levels of Secondary Education in the Central Education Zone (and in 
Nigeria by extension).  

A random selection of five (5) schools from each of the six (6) Local 
Government Areas in the study area was made giving a total of thirty (30) schools.  
From these, a further randomized selection of 21 students (SSII) from each school gave 
a total expected sample size of 660 students as subjects. However, 600 subjects who 
returned completed questionnaires constituted the actual sample size that were involved 
in the study. The choice of Senior Secondary School class (SSII) students was borne out 
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of their maturity and ability to respond honestly and objectively to research data 
instruments. Again, the senior secondary classes must have been better exposed to the 
rigours of mathematical concepts and can demonstrate a good knowledge of the subject. 
 

Data was collected through administration of questionnaires constructed based 
on literature on the importance and effectiveness of teacher’s classroom questioning.  It 
was a two-sectioned questionnaire A and B. Section A solicited information on the 
background of the subjects while section B had 25 closed ended items on the effective 
application of well tailored classroom questions in a mathematics instruction. The 
subjects were asked to rate their views on the effect of classroom questioning on their 
outcomes in mathematics. The instrument was face validated by experts in Educational 
Tests and Measurements.  

 
The data collected were subjected to inferential statistics where Pearson Product 

Moment Correlation and Multiple Regression analysis were used. The aim was to 
determine the relationship between the bivariate data at α = .05 level of significance. 
 
Results 
Research Question I 

What is the composite influence of teachers’ classroom questions on learning 
outcomes of students in mathematics? 

Table I displays result of analysis on whether or not there exist any significant 
composite influence of teachers’ classroom questions on students’ academic outcomes in 
mathematics. From the table, it can be observed that students perceived their teachers’ 
questions on mathematics computations as having a negative but significant relationship 
with their outcomes in mathematics (r = -.582; p < .05).  

 
Table I.Pearson Moment Correlation Analysis of Teachers’Classroom 
Questions and Students’ Learning Outcomes in Mathematics. 

Variables           Students’       Computation     Application     General  
                                outcomes       questions          questions        discussion 
       Students’               1.000              -.582*               .048*               -.097* 
       outcomes     
  
       Computation         -.582*              1.000              -.105                  .092 
       questions  
          
       Application            .048*              -.105               1.000                 -.052 
       questions  
    
       General                  -.097*               .092              -.052                  1.000 
       Discussion 

     *significant at p < .05 
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Further results show that teachers’ mathematics application questions had a 
positive significant relationship with achievement in mathematics (r = .048; p < .05).  
Also, results were that teachers’ questions on general discussion of mathematical 
concepts had a negative significant relationship with students’ academic outcomes in 
mathematics (r = -.097;             p < .05). 

 
Table II. Summary of Regression Analysis on Teachers’ Classroom Questions 

R                 R Square                      Adjusted           Standard Error of  
                                                        R Square                  Estimate           
.584             .341                                .340                       1.5730 

 
Taken together, the composite influence of teachers’ classroom questions is 

displayed in Table II. The table shows the different variables of teachers’ classroom 
questions taken together and correlated with students’ academic outcomes in 
mathematics giving R = .584. Also the variables explain 34.0% of the total variance in 
the dependent variable (Adjusted R2 = .340) while the remaining 66% is due to other 
factors. 

 
Table III shows the test for significance or otherwise of the composite influence 

of teachers’ classroom questions on achievements in mathematics.  The R-value (from 
Table III) of 0.548 is significant (F3.2156 = 371.770; p < .05). This explains that the R-
value is not due to chance. 
 
Table III. Result of the One-Way ANOVA for Differences in Teachers’ 
Classroom Questions. 

Source of variance  Sum of squares    Df        Mean square       F         Sig. 
Regression                 2759.522               3          919.841       371.770  .000* 
Residual                   5334.411           2156      2.474 
 
Total                         8093.933          2159     

*significant at p < .05 
 
Research Question II. 

How do teachers’ classroom questions relatively influence learning outcomes of 
students in mathematics? 
Table IV displays analysis on whether or not there exists any significant relative 
influence on teachers’ classroom questions on students’ academic outcomes in 
mathematics. The table depicts that teachers’ classroom questions on mathematics 
applications had the greatest contributive influence on students’ learning outcomes in 
mathematics (β = .653; p < .05; Rank: 1st).  This was followed by questions on 
mathematics computations (β = .580; p < .05; Rank: 2nd). These two variables made 
significant contributions to students’ learning outcomes in mathematics.  
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Table IV.  Relative Influence of Teachers’ Classroom Questions on Students’ 
Academic Outcomes in Mathematics. 

 
 
 
Source of 
variance 

Un-standardized Standardized 
coefficients                  coefficients 
 
     
 β           Std Error         β            Rank                          

 
 
 
 
t                      Sig. 

Constant           29.093         .365                                                   79.789             .000 
 
Computation    -.612            .019              .580              2nd              -3.839           .000* 
 Questions 
 
Application      -.977            .011             .653               1st              10.871           .000* 
Questions 
 
General           -8.17E-03   .003            .450                    3rd               -.562          .610 
Discussion 

*significant at p < .05 
 

However, no significant contributions to students’ academic outcomes was 
recorded from teachers’ classroom questions on general discussion in mathematics (β = 
.450; p < .05;   Rank: 3rd). 
 
Research Question III. 

To what extent do teachers’ questioning skills (QS) predict students’ learning 
outcomes in mathematics? 
Again table IV displays analysis on teacher’s questioning skills as a predictor of 
students’ learning outcomes in mathematics. Teachers’ classroom questions on 
mathematics computation (β = -.612; t = -3.839; p < .05) and those on mathematics 
applications               (β = -.977;   t = 10.871; p <.05) could predict students’ 
achievements in mathematics. However, questions on general discussion in mathematics 
concepts by teachers                     (β = -8.17E-03;  t = -5.6;  p < .05) reflect no prediction 
of the dependent variable (students’ learning outcomes in mathematics). 
 
Summary of Findings 
The study revealed the following: 
o Teacher’s classroom questions on mathematics computations have a negatively 

significant relationship with students’ academic outcomes in mathematics 
o Teacher’s verbal questions that border on mathematics practical applications to 

real life situations gave a positively significant relationship with students’ 
academic outcomes in mathematics 

o Questions that may elicit general discussions in mathematics showed a negatively 
significant relationship with students’ outcomes in mathematics 

o All the variables when  taken together showed a positive multiple correlation with 
students’ outcomes in mathematics 
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o The composite influence of teachers’ questioning skills (QS) was positive and 
significant 

o Teachers’ questions on applications of mathematics to real life situations had the 
greatest contributive influence on  students’ learning outcomes in mathematics 

o Questions on mathematics applications and computations could predict students’ 
learning outcomes in mathematics 
 

Discussion of Results 
  The results depict that questioning skills (QS) of the teacher can position the 
learner’s thinking in relation to performance, outcomes and critical analysis of 
mathematics solution procedures. Fisher (1995) supported these findings by his results   
that teachers’ questions give students the opportunity to connect what they know with 
what they need to examine and reflect on in mathematics. Again, Vogler (2005) 
established that asking questions by the teacher can impact positively on students’ 
learning. Teachers should therefore be aware that verbal classroom questions on 
applications and computations could facilitate students’ learning. Documented research 
by Alton-Lee (2003) outlined that 59% of variances in students’ achievement is 
attributed to differences in questioning practices by teachers. Kawanaka & Stigler’s 
(1999) work skewed favourably to these findings when they concluded that questions 
guide students to discover problems and derive mathematical concepts and procedures 
that may lead to problem solutions. 
 

Conclusion 
Students need to learn to develop higher cognitive abilities which are the basis 

for mathematical computations. This can be achieved through well organized 
interactions with their teachers. The study confirms that well organized interactions 
between teachers and students that are capable of achieving appreciable academic 
outcomes in mathematics must take the form of verbal questions. These obvious 
classroom verbal questions could play an important role in the processes of teaching and 
learning of mathematics.  

 

Recommendations 
This study recommends that: 

o In-service workshops and seminars should be organized for mathematics teachers 
on how to develop and use effective classroom questions to improve achievement 
in the subject 

o It should be made mandatory that one of the major duties of the mathematics 
teachers should be that of promoting thought and inspiring students through 
proper crafted and framed questions for any mathematics instruction 

o Training programmes at the various training institutions in Nigeria should 
incorporate development and use of classroom questions for improved outcomes 
in mathematics learning. 
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