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Abstract 

Does private tuition improve student performance has been widely studied but the results 
are conflicting. In the same vein, time allotted by students for learning mathematics at 
home will help reduce their difficulties in learning. Gender difference in different math 
related tasks and performances have been an area of attention. Whether the three factors- 
Private Tuition, Difficulty in Mathematics and Time allotted for learning mathematics at 
home- are associated one another and whether such associations, if any, are mediated by 
student’s gender is the focus of this study. A questionnaire survey on 988, 9th standard 
students randomly selected from 12 governments and 8 government-aided schools of 
Malappuram district of Kerala on Aspects of Mathematics Learning gathered information 
on private tuition and time allotted for learning mathematics at home. Additionally, 
participants rated their feeling of difficulty in learning mathematics.  Chi square analyses of 
the frequencies were followed up through comparison of proportions, and calculation of 
Risk Ratio, and Odds Ratio. Findings indicate that girls, more than boys, tend to perceive 
mathematics as highly difficult subject. Precisely, 1.05 times number of girls than boys feels 
mathematics is not easy to learn; and, 1.15 times number of girls than boys feels 
mathematics as highly difficult to learn. Girls tend to allot more time on learning 
mathematics than boys. Less time allotment to learning mathematics at home is 1.91 times 
more prevalent in boys than girls. Number of students attending private tuition does not 
demonstrate gender difference. Perceived difficulty and time allotted for learning are not 
associated among boys; but among girls, perceiving high difficulty leads to allotment of less 
time on learning mathematics. Precisely, not allotting high time on learning mathematics is 
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1.08 times more frequent among those perceiving high difficulty than those perceiving 
Moderate/No difficulty. Though girl’s perceived difficulty does not vary based on private 
tuition, boys with tuition tends to perceive mathematics as easier than boys without tuition. 
Among boys, 1.09 times more number of students without private tuition feels mathematics 
is not easy to learn, compared to boys attending tuition. Time allocation of boys to learn 
maths is not associated with tuition whereas girls with private tuition tend to allot high 
time on learning mathematics than girls without tuition. Among girls, not allotting high 
time on learning mathematics at home is 1.05 times greater for those without tuition than 
those with tuition. Study suggests that arranging private tuition, fighting gender 
stereotype beliefs about mathematics learning, highlighting and reinforcing success of girls 
in mathematics may help improve self-belief of girls in mathematics. Likewise, for boys, 
improving time allotment through closer time regulation by parents, and helping them with 
self-regulatory strategies by teachers is recommended; as the findings imply that this 
responsibility cannot be sidestepped by parents and teachers by merely arranging private 
tuition. 

Key Words: Difficulty in Mathematics, Time allocation, private tuition, Gender 
difference. 

Introduction 
he relation between feeling of difficulty in any subject and time allocation to learn 
is a very complex one. A recent study, albeit with a small sample, indicated that 

among high school students in Kerala, around 9/10 students feel mathematics as the 
hated subject as they feel difficulty in understanding it; only a few like mathematics. 
1/5 of them feel mathematics as a very difficult subject and more than ½ feel moderate 
difficulty in it (Gafoor & Kurukkan, 2015). These perceptions are significant as 
perceived difficulty and lack of confidence are important reasons for students not 
continuing with mathematics (Brown, Brown & Bibby, 2008). Mathematics anxiety and 
maths self-efficacy can be conceived as negative and positive expressions of student’s 
perceived difficulty in mathematics. Self-efficacy belief consistently correlates with 
academic performances in specific areas (Murray 2013; Liu & Koirala, 2009). Students' 
self-perceptions strongly predicted subsequent achievement (Skaalvik, & Skaalvik, 
2006). It is logical to think that students, who feel mathematics as easy, allot high time 
on it; and students feeling it as highly difficult to allot relatively less time on 
mathematics learning. However, in itself how much time one allocates is not known to 
assign students to high or low achievement per se (Gafoor & Sarabi, 2016).  

Private tutoring adds to time on learning. Private tuition is matter of contention 
among educators. In Kerala, as elsewhere in India, increasing number of students are 
attending different types of private tuition with higher probability of tutoring at 
secondary and senior secondary levels (Azam, 2016).  It divides the student into a sort 
of haves and have-nots. It also indicates to existing maladies of public education. Sen 
(2009) indicates that private tuition makes teachers less responsible and it diminishes 
their central role in education. More seriously, as better off parents and students resort 
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to private tuition to compensate for the deficiencies in quality of public education, 
improvements in school loss momentum. Consequently, the basic right especially of 
poorer children to quality of education get negated.  
  The specified purpose of private tuition is improving performance. However, 
whether tuition impact achievement in desirable direction is doubtful. For instance, 
achievement in science failed to demonstrate any advantage for students who got 
private tuition if controlled for intelligence and achievement motivation; however, 
benefits from tuition cannot be fully written off as students with low achievement 
motivation improve their achievement in science by receiving private tuition (Gafoor 
& Sunnummel, 2007). Private tutoring did positively impact on academic performance 
in mathematics (Berberoglu & Tansel, 2014). There are also indications that time 
allocation, and private tuition interact complexly to impact achievement in maths.  
Generally, there are reasons to take that advantage on achievement from tuition if any 
is negligible.  Moderate time allotting students, with private tuition achieve negligibly 
higher in mathematics. However, private tuition is not effective if students allot less 
time. If they allot high time on learning mathematics at home, they may not need 
private tuition (Gafoor & Sarabi, 2016).  

With or without tuition, time allocated to learning, mathematics or other 
subjects, brings in desired results. However, at present there is insufficient evidence to 
suggest that increased learning time will promote the academic outcomes of all 
students in all settings (Kidron, & Lindsay, 2014). Achievement is positively related to 
time-on-task (Kerich, 1982). Correlation between test scores and amount of homework, 
suggesting that amount of homework contributes to test scores (Mau, & Lynn, 2000). 
Regular and deliberate practice of fine study habits and spending time on self-study 
(Singh, 2015), time on attending lectures, self-study and work group/tutorials 
(Ogundipe & Falade, 2014) and on other study-related activities improve student‟s 
academic achievement (Grave, 2011 & Singh, 2015). Time spent on homework had 
stronger effect on attitudes and academic achievement in maths and science too (Singh, 
Granville & Dika, 2002). Negative effect of increase in mathematics anxiety can 
countered by increasing the number of hours spent on homework; with half a 
standard deviation increase in maths anxiety can be countered by increasing number 
of hours of homework by four hours per week (Cheema & Sheridan, 2015).  

Gender brings in another dimension to the problem of mathematics difficulty, 
time allocation to learning as well as to that of availing private tuition.  Effect of 
gender on mathematics related outcomes is not clear. Historically, there were reported 
advantages for boys over girls in learning and performing in maths with women's 
mathematics self-efficacy expectations being unrealistically low compared to men's 
(Hackett & Betz's, 1981) and boys having positive mathematical self-efficacy and less 
of mathematics anxiety (Pajares, & Miller,1994; Kvedere, 2014) than girls. However, 
there are reasons to believe that this difference is gradually fading off.  Recent Meta 
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analyses on gender differences in mathematics indicate that males and females 
perform similarly in mathematics (Lindberg, Hyde, Petersen & Linn, 2010).  Even the 
motivational constructs like anxiety, self-concept, or self-efficacy for self-regulation 
did not were identified always as differing by gender (Pajares & Graham, 1999). In 
India too, no gender difference in mathematics achievement were evidenced among 
secondary school students in Tamilnadu, Kerala, and Karnataka (Venkatsh & Karimi, 
2010; Chaman, 2014). Except in Kerala where girls receive private tuition more than 
boys, elsewhere in India, more boys than girls seek private tutoring at secondary level. 
The gender difference favour boys in private tuition to the tune of up to 36.69% more, 
then girls, in Uttar Pradesh and 11.67% more for boys in Maharashtra (Sujatha,2014). It 
was found that girls with private tuition achieve strikingly higher even where 
mathematics is perceived highly difficult. But, Time allocation, rather than tutoring, is 
found associated with boys’ Achievement in Mathematics (Gafoor & Sarabi, 2016).  
  It is appealing to believe that girls are spending more time on learning. 
However, given that girls self-efficacy beliefs especially in mathematics are not at par 
with boys. This might influence their time investment. Adolescent girls allocate more 
time to study and homework than adolescent boys (Timmer, Eccles, & O'Brien, 1985) is 
at first glance uncontestable. But, there are more recent indications that this need not 
be the generalizable. For example, amount of time doing mathematics homework of 
10th grade students do not differ by gender (Catsambis, 1994). Self-discipline in 
learning gives girls an advantage.  Girls start their homework earlier in the day and 
spending more time (Feng, Roschelle, Mason & Bhanot, 2016), almost twice as much 
time completing it (Duckworth, & Seligman, 2006). 

In this context this study examines the interdependence of perception of 
difficulty, time allocation to learn mathematics and private tuition among secondary 
school students and influence gender if any upon it. 
Research questions 
Is perception of difficulty, time allocation to learn mathematics and receiving private 
tuition in maths gender dependent? Are time allocation and perception of difficulty in 
mathematics dependent? Does perception of difficulty and time allocation to learn 
mathematics vary between students availing or not availing private tuition? And if so, 
differently for boys and girls?  
Methodology 

Descriptive Survey procedure involving questionnaire, and statistical analyses, 
Percentage analysis and chi-square   test of independence were employed.  
Research Instrument - Questionnaire on aspects of Mathematics Learning 

Information on Tuition and Time on learning at home were obtained through a 
questionnaire. Students were asked to mark the daily sessions they are allotting for 
learning Mathematics on working days (morning, evening and night) and on holidays 
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(morning, daytime, evening and night) separately. Accordingly, they were categorised 
into three groups as less time allotting (if they spend only one session per week), 
moderate time allotting (2-4 sessions per week) and high time allotting (5 to 7 sessions 
per week). Participants rated their feeling of difficulty of mathematics as easy, 
moderately difficult or highly difficult. 
Participants 

Participants were 988 (with 431 boys and 557 girls), 9th standard students 
randomly selected from 12 government and 8 aided schools of Malappuram district 
from both urban and rural area. 

Among 408 Students who attend tuition, 166 (41%) are boys and 242 (59%) are 
girls. In remaining 580 students without tuition, 265 (46%) are boys and 315 (54%) are 
girls. Only 85 students comprising 48 (56%) boys and 37 (44%) girls perceive 
Mathematics as easy whereas 147 (47%) boys and 169 (53%) girls perceive Mathematics 
as moderately difficult. Among 587 students who perceive mathematics as highly 
difficult subject includes 236 (40%) boys and 351 (60%) girls. Among 114 students, 
which includes 68 (60%) boys and 46 (40%) girls spend less time on learning 
Mathematics at home whereas 335 (42%) boys and 471 (58%) girls spend moderate 
time on learning. Only 68 students comprising 28 boys and 48 girls spend high time on 
learning Mathematics at home. 
Statistical analyses 

Chi square analysis was followed up through comparison of proportions, and 
calculation of Risk Ratio, and Odds value.   
Results and Discussion 
Influence of Gender on Difficulty in Mathematics of secondary school students 

A chi-square test was used to determine whether Gender (Boy or Girl) and 
level of Difficulty in Mathematics (Easy, Moderate or High) are associated (Table 1). 

Table 1: Chi-square Test on Difficulty in Mathematics by Gender 
Difficulty in 
Mathematics 

Gender  
Total 

 
Chi-Square Boys Girls 

Easy 48a (11.1%) 37b (6.6 %) 85 (8.6 %) 9.57 
P= .008 Moderate 147a (34.1%) 169a (30.4%) 316 (32 %) 

High 236a (54.8 %) 351b (63.0%) 587 (59.4 %) 
Total 431 557 988  

Note: 1) Each subscript letter denotes a subset of Gender whose column proportions do not 
differ significantly from each other (p<.05). 2) Values in parentheses are column percentages.  

 

Difficulty in Mathematics is dependent on gender [χ2 (2, N=988) =9.57, p<.01]. 
Even as majority of students (59.4%) perceive maths as highly difficult; significantly 
more girls (63.02%) than boys (54.76%) perceive Mathematics as highly difficult (p<.05). 
On the contrary, while very few students feel maths as easy (8.6%), significantly even 
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lesser girls (6.6%) than boys (11.1%) perceive mathematics as easy (p<.05).  Percentage 
of boys (34.1%) and girls (30.4%) perceiving mathematics as moderately difficult did 
not differ significantly (p>.05). 

Perceiving maths as highly difficult (vs. less than highly difficult) is also gender 
dependent [χ2 (1, N=988) =6.87, p<.01]. For girls, the risk of feeling mathematics as 
highly difficult is 1.15 times that of boys (Risk Ratio=1.15, 95% CI [1.03, 1.28]). For 
every 10 girls who perceive mathematics as easy or moderately difficult, 17 girls 
perceive it as highly difficult (Odds=1.70), whereas for every 10 boys who perceive 
mathematics as easy/moderately difficult only 12 boys perceive it as highly difficult 
(odds=1.21). 

Irrespective of gender, vast majority of students (91.39%) perceive maths as not 
easy (as against easy); however, more girls (93.36%) than boys (88.86%) perceive maths 
as not easy [χ2 (1, N=988) =6.24, p<.05].  The likelihood of feeling mathematics as not 
easy for girls is 1.05 times that of boys (Risk Ratio=1.05, 95% CI [1.00, 1.09]). For every 
girl who perceive mathematics as easy, 14 girls perceive it as not easy (Odds=14.05); 
and, for every boy perceiving mathematics as easy, 8 boys perceive it as not easy 
(odds=7.98). 
Influence of Gender on Time on learning Mathematics of secondary school students 

A chi-square test was used to determine whether Gender (Boy or Girl) and 
Time on learning Mathematics (Less, Moderate or High) are associated (Table 2). 

Table 2: Chi-square Test on Time Allocation on Learning Mathematics by Gender 
Time on learning 

Mathematics 
Gender Total Chi-Square 

Boys Girls 
Less 68a (15.8 %) 46b (8.3 %) 114 (11.5 %) 13.46 

P= .001 Moderate 335a (77.7 %) 471b (84.6 %) 806 (81.6 %) 
High 28a (6.5 %) 40a (7.2 %) 68 (6.9 %) 
Total 431 557 988   

Note: (1) Each subscript letter denotes a subset of Gender whose column proportions do not 
differ significantly from each other (p<.05). (2) Values in parentheses are column percentages. 
 

Time Allocation to mathematics learning is gender dependent [χ2 (2, N=988) 
=13.46, p<.01]; and is in favour of girls. Even as majority of students (81.6%) allocate 
moderate time on learning mathematics; more girls (84.6%) than boys (77.7%) do so 
(p<.05). There are significantly more boys (15.8%) than girls (8.3%) (p<.05) among 
students allotting less time on learning Mathematics (11.5%). For boys, the risk of 
allocating less time on learning mathematics at home is 1.91 times that of girls (Risk 
Ratio=1.91, 95% CI [1.34, 2.71] [ χ2 (1, N=988) =13.46, p<.01]). For nearly 11 boys 
allotting moderate/high time on learning mathematics around two boys allot less time 
(Odds=0.187), and for every 11 girls allocating moderate/high time on learning 
mathematics only one girl allots less time (odds=0.09). Only lesser share of students 
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(6.9%) allocate high time to learn maths; and boys (6.5%) and girls (7.2%) do not 
significantly differ in this respect (p>.05). 
Influence of Gender on Tuition of secondary school students 

A chi-square test was used to determine whether Gender (Boy or Girl) and 
Attending Tuition (With tuition or without tuition) are associated (Table 3). 

Table 3: Chi-square Test on Attending Private Tuition by Gender 
Attending 

tuition 
Gender Total Chi-Square 

Boys Girls 
Without tuition 265a (61.5 %) 315a (56.6 %) 580 (58.7 %) 2.44 

P= .134 With tuition 166a (38.5 %) 242a (43.4 %) 408 (41.3 %) 
Total 431 557 988   

Note: 1) Each subscript letter denotes a subset of Gender whose column proportions do not 
differ significantly from each other (p<.05). (2) Values in parentheses are column percentages. 

 

Among high school students 41.3% attend private tuition. Proportion of boys 
(38.5%) and girls (43.4%) do not significantly differ in attending private tuition [χ2 (1, 
N=988) =2.44, p >.05].  
Influence of Perceived difficulty on time on learning Mathematics of Boys 

A chi-square test was used to test whether Perceived difficulty (Easy, Moderate 
or High) and time on learning Mathematics (Less, Moderate or High) of boys are 
associated (Table 4). 

Table 4: Chi-square Test on Perceived difficulty by Time Allocation of Boys 
Time on learning 

Mathematics 
Perceived difficulty Total Chi-

Square Easy Moderate High 
Less 8a,b (16.7 %) 16b (10.9 %) 44a (18.6%) 68(15.8%) 8.19 

p=.085 Moderate 34a (70.8 %) 124b (84.4 %) 177a (75%) 335(77.7%) 
High 6a (12.5 %) 7a (4.8 %) 15a (6.4 %) 28 (6.5%) 
Total 48 147 236 431  

Note: 1) Each subscript letter denotes a subset of Gender whose column proportions do not differ significantly from 
each other (p<.05). 2) Values in parentheses are column percentages. 

 

Among boys, Time allocation and perceived difficulty in learning Mathematics 
are independent [χ2 (4, N=431) =8.19, p>.05]. Allotting high time on learning maths, 
(rather than allotting less/moderate time) is not dependent on perceived difficulty of 
boys [χ2 (1, N=431) =0.02, p>.05]. Allotting less time on learning maths, (rather than 
allotting moderate/high time) is not dependent on perceived difficulty [χ2 (, N=431) 
=3.23, p>.05]. However, in comparison to boys who perceive mathematics moderately 
difficult, more number of high difficulty perceiving boys allot less time on learning 
(18.6% vs. 10.9%) and less number of them allot moderate time (84.4% vs. 75%) on 
learning mathematics at home.  
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Influence of Perceived difficulty on time on learning Mathematics of Girls 
A chi-square test was used to determine whether Perceived difficulty (Easy, 

Moderate or High) and time on learning Mathematics (Less, Moderate or High) of girls 
are associated (Table 5). 

Table 5: Chi-square Test on Perceived difficulty by Time Allocation of Girls 
Time on lg. 

Mathematics 
Perceived difficulty Total Chi-Square 

Easy Moderate High 
Less 2a (5.4%) 9a (5.3%) 35a (10.0%) 46 (8.3%) 13.98 

p=.007 Moderate 29a (78.4%) 142a (84.0%) 300a (85.5%) 471 (84.6%) 
High 6a (16.2%) 18a (10.7%) 16b (4.6%) 40 (7.2%) 
Total 37 169 351 557 

Note: 1) Each subscript letter denotes a subset of Gender whose column proportions do 
not differ significantly from each other (p<.05). 2) Values in  in parentheses %ages  

 

Among girls, time allocation to mathematics learning is dependent on their 
perceived difficulty of Mathematics [χ2 (4, N=557) =13.98, p<.05]. Allotting high time 
on learning mathematics is significantly less among girls perceiving mathematics as 
highly difficult (4.6%) compared to girls perceiving mathematics as moderately 
difficult (10.7%). 

Among girls allotting less time on learning maths, (rather than allotting 
moderate/high time) is independent of perceived difficulty [χ2 (1, N=557) =0.18, p>.05] 
whereas among girls allotting high time on learning maths, (rather than allotting 
less/moderate time) is dependent on perceived difficulty [ 2(1, N=557) =9.8, p<.01]. 

Significantly more high difficulty perceiving girls (95.44%), than less/moderate 
difficult perceiving girls (88.35%), allot less than high time on learning mathematics. 
For high difficulty perceiving girls, the risk of not allotting high time on learning 
mathematics is 1.08 times that of easy/moderate difficulty perceiving girls (Risk 
Ratio=1.08, 95% CI [1.02, 1.14]).  For every high difficulty perceiving girl who allot 
high time on learning mathematics, 21 allot less/moderate time on learning 
(Odds=20.94); and for every less/moderate difficulty perceiving girls who allot high 
time on learning mathematics 8 of them allot less/moderate time (odds=7.58). 
Influence of Tuition on Perceived difficulty in Mathematics of Boys 

A chi-square test was used to determine whether Attending Tuition (with or 
without tuition) and Perceived difficulty in Mathematics (Easy, Moderate or High) of 
boys are associated (Table 6). 

Among Boys, Private Tuition and perceived difficulty in mathematics are 
dependent [χ2 (2, N=431) =7.69, p<.05].  More boys with tuition (16.3%) perceive 
mathematics as easy subject than those without tuition (7.9%) (p<.05). Whereas, 
proportion of boys with tuition and without tuition do not significantly differ in 
perceiving mathematics as moderately/highly difficult (p>.05).  
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Table 6: Chi-square Test on Perceived difficulty by Private Tuition of Boys 
Perceived 
difficulty 

Attending Tuition Total Chi-Square 
Without tuition With tuition 

Easy 21a (7.9%) 27b (16.3 %) 48 (11.1 %) 7.69 
p=.021 Moderate 97a (36.6 %) 50a (30.1 %) 147 (34.1 %) 

High 147a (55.5 %) 89a (53.6%) 236 (54.8 %) 
Total 265 166 431  

Note: (1) Each subscript letter denotes a subset of Gender whose column 
proportions do not differ significantly from each other (p<.05). (2) Values in 
parentheses are column percentages. 

 

With private tuition, 83.73% boys perceive mathematics as not easy 
(Rate=0.8373) whereas without it 92.08% boys feel so (Rate=0.9208). Without private 
tuition, for every boy perceiving mathematics as easy 12 boys feel mathematics is not 
easy (Odds=11.62); and with tuition, for every boy who feel mathematics as easy only 
five boys feel mathematics is not easy (odds=5.15); [χ2 (1, N=431) =7.17, p<.01]. For 
boys without private tuition, the risk of feeling mathematics as not easy to learn is 1.09 
times that of boys with private tuition (Risk Ratio=1.09, 95% CI [1.01, 1.18]).     

Among boys, perceiving mathematics as highly difficult, (rather than 
easy/moderate difficult) is independent of private tuition [χ2 (1, N=557) =0.14, p>.05]. 
Influence of Tuition on Perceived difficulty in Mathematics of Girls 

A chi-square test was used to determine whether Attending Tuition (with or 
without tuition) and Perceived difficulty in Mathematics (Easy, Moderate or High) of 
girls are associated (Table 7). 

Table 7: Chi-square Test on Perceived difficulty by Private Tuition of Girls 
Perceived 
difficulty 

Attending Tuition  Total Chi-Square 
Without tuition With tuition 

Easy 16a (5.1%) 21a (8.7 %) 37 (6.6 %)  
Moderate 93a (29.5 %) 76a (31.4 %) 169 (30.4 %) 3.48 

p=.176 
High 206a (65.4 %) 145a (59.9 %) 351 (63.0 %)  
Total 315 242 557  

Note: 1) Each subscript letter denotes a subset of Gender whose column 
proportions do not differ significantly from each other (p<.05). (2) Values in 
parentheses are column percentages. 

 

Perceived difficulty in learning mathematics of girls is not associated with their 
private tuition [χ2 (2, N=557) =3.48, p>.05]. 
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Influence of Tuition on Time on learning Mathematics of Boys 
A chi-square test was used to determine whether Attending Tuition (with or 

without tuition) and Time on learning Mathematics (Less, Moderate or High) of boys 
are associated (Table 8). 

Table 8: Chi-square Test on Time Allocation by Private Tuition of Boys 
Time on 
learning 

Attending Tuition Total Chi-
Square Without tuition With tuition 

Less 50a (18.9%) 18b (10.84 %) 68 (15.8 %) 5.36 
p=.069 Moderate 200a (75.5 %) 135a (81.3 %) 335 (77.7 %) 

High 15a (5.7 %) 13a (7.8 %) 28 (6.5 %)  
Total 265 166 431  

Note: (1) Each subscript letter denotes a subset of Gender whose column 
proportions do not differ significantly from each other (p<.05). (2) Values 
in parentheses are column percentages. 

 

Time on learning mathematics of boys is not associated with private tuition [χ2 
(2, N=431) =5.36, p>.05]. But a 2x2 contingency analysis revealed that compared to 
boys without tuition, fewer boys with tuition allocate less time (10.84% vs. 18.87%) and 
more boys allocate moderate/ high time (89.16% vs. 81.13%) in learning mathematics 
[χ2 (1, N=431) =4.95, p<.05]. With tuition, for every boy allocating less time, 8 boys 
allocate moderate/high time; and without tuition for every boy allocating less time 
only 4 boys allocate moderate /high time. With private tuition, 10.84% boys allocate 
less time (Rate=0.1084) whereas without tuition it is 18.87% (Rate=0.1887). The risk of 
allocating less time to learn maths among boys without tuition is 1.74 times that of 
boys with tuition (Risk Ratio=1.74, 95% CI [1.05, 2.87]). 
Influence of Tuition on Time on learning Mathematics of Girls 

A chi-square test was used to determine whether Attending Tuition (with or 
without tuition) and Time on learning Mathematics (Less, Moderate or High) of girls 
are associated (Table 9). 
Table 9: Chi-square Test on Time Allocation by Private Tuition of Girls  

Time on 
learning 

Attending Tuition Total Chi-Square 
Without tuition With tuition 

Less 31a (9.8 %) 15a (6.2 %) 46 (8.3 %) 6.68 
p=.035 Moderate 268a (85.1 %) 203a (83.9 %) 471 (84.6 %) 

High 16a (5.1 %) 24b (9.9 %) 40 (7.2 %)  
Total 315 242 557  

Note: (1) Each subscript letter denotes a subset of Gender whose column proportions do not 
differ significantly from each other (p<.05). (2) Values in parentheses are column percentages. 
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Among girls, private tuition and time allocation to learning mathematics are 
associated [χ2 (2, N=557) =6.68, p<.01]. Significantly more girls with tuition (9.9%) allot 
high time on learning mathematics than girls without tuition (5.1%) (p<.05). However, 
girls with tuition and without tuition do not significantly differ in spending 
less/moderate time on learning mathematics (p>.05). 

Among girls allotting less time on learning maths, (rather than allotting 
moderate/high time) is not dependent on tuition [χ2 (1, N=557) =2.4, p>.05]. 

Among tuition attending girls 90.08% are likely not to allot high time on 
learning mathematics at home (Rate=0.9008) whereas among girls without tuition it is 
94.92% (Rate=0.9492). The risk of not allotting high time on learning mathematics at 
home is 1.05 times that of girls without tuition (Risk Ratio=1.05, 95% CI [1.0, 1.10]). For 
every girl without tuition not allotting high time on learning 18 girls without tuition 
not allot high time on learning (Odds=18.69), and for every girl with tuition 9 girls not 
allot high time on learning mathematics (odds=9.08; [χ2 (1, N=557) =4.81, p<.05].                                                                                                            
Findings 
Mathematics is highly difficult for majority of students despite their spending 
moderate time on learning it; and especially so for girls than boys 

Majority of students (59.4%) perceive maths as highly difficult; significantly 
more girls than boys do so.  Very few students feel maths as easy (8.6%), and even 
lesser girls than boys do so.  Perception of moderate difficulty in maths is gender 
independent. For girls, the risk of feeling mathematics as highly difficult is 1.15 times 
that of boys. For every girl who perceive mathematics as easy, 14 girls perceive it as 
not easy; and, for every boy perceiving mathematics as easy, 8 boys perceive it as not 
easy. 

Majority of students (81.6%) allocate moderate time on learning mathematics. 
Though irregular, they spend 4-5 sessions per week on learning mathematics. Time 
Allocation to mathematics learning is gender dependent in favour of girls. For boys, 
the risk of allocating less time on learning mathematics at home is 1.91 times that of 
girls. Irrespective of gender, only lesser share of students (6.9%) allocate high time to 
learn maths. 
Perceived high difficulty is concomitant with less time allocation in boys and less 
than high time allocation in girls 

In comparison to boys who perceive mathematics moderately difficult, more 
high difficulty perceiving boys allot less time on learning and less number of them 
allot moderate time on learning mathematics at home. 

Among girls, time allocation to mathematics learning is dependent on their 
perceived difficulty. Allotting high time on learning mathematics is significantly less 
among girls perceiving mathematics as highly difficult (4.6%) compared to girls 
perceiving mathematics as moderately difficult (10.7%). For high difficulty perceiving 
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girls, the risk of not allotting high time on learning mathematics is 1.08 times that of 
easy/moderate difficulty perceiving girls. For every high difficulty perceiving girl 
who allot high time on learning mathematics, 21 allot less/moderate time on learning; 
and for every less/moderate difficulty perceiving girls who allot high time on learning 
mathematics 8 of them allot less/moderate time. 
Equitably widespread private tuition is allied with feeling maths easy and evading 
time allocation in boys; but in girls it adds to their time allocation only 

Among high school students 41.3% attend private tuition and this does not 
differ by gender. More boys with tuition (16.3%) perceive mathematics easy than those 
without tuition (7.9%). For boys without private tuition, the risk of feeling 
mathematics as not easy to learn is 1.09 times that of boys with private tuition. 
However, proportion of boys with tuition and without tuition do not significantly 
differ in perceiving mathematics as moderately/highly difficult.  

Compared to boys without tuition, with tuition fewer boys allot less time 
(10.84% vs. 18.87%) and more boys allocate moderate/ high time (89.16% vs. 81.13%) 
in learning mathematics.  Risk of allotting less time to learn maths among boys 
without tuition is 1.74 times that of boys with tuition. More girls with tuition (9.9%) 
allot high time on learning Mathematics than girls without tuition (5.1%). However, 
girls with tuition and without tuition do not significantly differ in spending 
less/moderate time. If without tuition, the risk of allotting less than high time on 
learning mathematics at home is 1.05 times greater in girls. 
Conclusion and Implications  

Mathematics is highly difficult for majority of students.  Hence there needs to 
have concerted steps to build up self-efficacy beliefs of students in mathematics in 
curriculum planning, textbook development, classroom instruction, in assigning 
homework, and testing. Real enhancements to self-efficacy stem from the successful 
completion of more difficult tasks. But this cannot be attained in one-shot. Every 
instructional act, teacher-pupil communication, reinforcement in classroom should 
instil belief in learners that mathematical competence and ability are changeable 
through practice and experience irrespective of their status. Teachers and parents 
needs to take extra-effort to avoid even a glimpse of feeling of being hopeless cases.   

In instruction, teachers need to take care to avoid general remarks and 
feedback should be specific to particular aspects of the work being assessed. Especially 
poor learners and those who have feeling of difficulty should be given opportunity to 
have shared experience with teachers and their better performing peers. Employing 
vicarious learning, through role models of achievement in mathematics is relevant. 
Verbal encouragement, through interventions specifically designed to decrease 
mathematics anxiety or test anxiety will help to increase self-confidence. Students’ 
perceived difficulty in learning mathematics is significantly affected by their belief 
about nature of mathematics. Beliefs about the nature of mathematics should be 
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reformed. Teachers should make the student conceive mathematics as a way of 
thinking, as a logical system and not as rules and formulae to remember. There needs 
to be a progression from the easy to the more difficult in curriculum and instruction 
for increasing student beliefs in their mathematics efficacy.  

Perceived high difficulty is concomitant with less time allocation in students. 
Students needs be motivated to commit more time to mathematics by, making math 
relevant to daily life and reviewing difficult topic by illustrations and exercises. 
Wherever possible, support from parents can be availed. Teacher encouragement and 
timely support for students must be part of schooling. Make clear connections between 
all elements of the unit so that students can appreciate that, as a whole, what they have 
learned will have practical and real-world applications. 

Equitably widespread private tuition is associated with student’s belief about 
difficulty. Students should get from their teacher whatever educational experiences 
they get from their private tutor. helping students to set learning goals, encouraging 
students to study harder, providing timely and explicit feedback, helping students to 
build a foundation of mathematical concepts and skills, creating mastery experiences 
where students can feel successful with their work all should be part of regular 
instruction.  Boy or girl, quality time spent on mathematics within and outside school 
will help to reduce their feeling of difficulty and the dependence on private tuition, 
which is a necessary evil on account of existing educational scenario. 
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