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Multiple regression analysis of class teacher*s effect on students “incremental”
of academic performance
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Abstract: Class student achievement "increase" is affected by multiple factors, include not only
schools, teachers, families, but also include the students themselves. the researchers assumed class
teacher were the most important factor in affecting students * academic achievement increase and
devoted to discuss class teacher’s academic qualifications, job title, career age ,gender’s impact on
students. Through collecting data of six thousand students(include data of their family), five
hundred teachers and sixty schools , using Spss and HLM software for analysis. We get the
conclusion that family background, school size, especially teacher education, gender, age, title have
significant effect on students' academic achievement increase.
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1.Introduction

In the present education in china, society, school and parents pay more attention not on the
development of youth’s interest and ability, but on the increasing of students’ knowledge test score.
That’s make the Chinese student study knowledge hard all day and have no time to develop their
interest and ability. For example one Chinese primary student will spend 9 hours on studying
knowledge and junior middle school student spend eleven hours and senior middle school student
even more. Maybe, that’s not the only problem of Chinese education, another problem exist in
Chinese education is its evaluation, in the past and nowadays, in most time, evaluation on students
not to see how much progress they make in one test compare last test, but to see the absolute score
students get in one test. That makes a lot of student lose their heart after many test. In order to
change the situation, in this article, we pay more attention on the progress student make in every test
and find which factors affect the students’ progress most. In order to carry out the test, we select
6000 students (among these are 1516 primary boy students, 1484primary girl students, 1578 boy
and 1422 girl middle school student) and 520 teachers in twenty schools. The exact number is list
1-1,1-2 and 1-3.

Table:1-1 information of middle school student

School
sex . grade
Characteristic of sample position
male female county city 1 2 3
Sample number 1578 1422 2010 900 900 900 1200
percent (%) 52.6 47.4 70.1 299 30 30 40
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Table:1-2 information of primary school student

sex School position grade
sample Characteristic
male girl county  City 3 4 5
Sample number 1516 1484 989 511 900 900 1200
percent (%) 50.5 49.5 66 34 30 30 40

Table:1-3 information of teacher

sample sex School position Teaching time
Characte 5
ristic male female county city <5 10 11-20 21-30
Sample 20
number 130 389 401 119 114 0 149 49 8
percent 251 74.9 77.2 22.8 219 38 286 95 16
(%) 4
sample professional title Educational record
Characte  Theprimary  Primary level Level 2 Senior level other  bachel  Speci Other
ristic or alty
Sample 97 134 136 93 23 152 346 224
number
percent 18.6 25.8 26.1 251 44 29.2  66.5 4.3
%)
Subject teacher
sample Primary subject Middle school subject
Characte | cpinese | math | Englis | other Chinese | math Englis | science | history
ristic h h
Sample 133 54 52 26 48 36 38 72 46
number
percent 50.6 20.1 19.9 10.4 20.2 14.5 15.9 141 19
%)
1.1measure

1.1.1. Family social and economic status
Scholars at home and abroad usually regard family income, parents education level and occupation
as the 3 variables in synthesizing family social and economic status index (Bradley & Corwyn, 2002;
Chunrong Ren, 2010). the survey of family income refer to the related research of Fuzhen Xu Wenxin
Zhang(2009), combined with the actual situation of the local economy, we divided family income into
““below 20 thousand. 20~30thousand. 30~40thousand...... 90-100thousand¥ and the above. and give
them separate number of 1~10.
The education level of parents include: primary or below. junior middle school. senior high school or
Secondary specialized school. Junior College. Undergraduate. Graduate (include master and doctor) ,
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give them separate number of 1~6.

Parent career occupation include: peasant, worker, teacher or research, government cadres or civil
servants, lawyer, engineer, business management personnel, accountant, armyman, Individual / private
enterprise owners, The self-employed or laid-off workers, free-lancer and other.(fuzhen Xu, wenxin
zhang,2009) ,In accordance with the criteria for the classification of occupations, occupation is divided
into 5 levels, respectively, the assignment is 1~5.[1]

1.1.2. School status
On the location of the school, township is 0, city is 1, the school founding history is 1~29, Per capita
area schools (provided by the school). Teacher and student ratio, teacher professional title ratio, make
data statistics on male and female class teacher ratio and other, At the same time, the class teacher
and the teacher's gender (female 0, male 1), working age, title (primary for 1, Intermediate 2, senior 3).
The teacher's qualifications are mainly divided into technical secondary school, college, Graduate four
grades, respectively the assignment 1~4.
1.1.3. academic performance
Students’ performance mainly include: student's Chinese language, mathematics, foreign language
scores as measurement object. We will make a minus between the score of this term and last term.We
will use the intercept to analysis the factor of effecting students’ score.
1.2Method
Use Spss12.0AMOS7.0 software and HLM 6.08 software to analysis the data.

2. Research outcome
2.1._Preliminary statistical analysis

2.1.1. The influence of the teacher's post qualification on the learning achievement increment of
primary and middle school students

Table:2-1 The influence of the teacher's qualification on the junior middle school students' learning achievement increment

regression standardized T test
coefficient standar regression AR?
d error
(b) coefficient ()
sex 0.02 0.01 0.03 1.48
grade 0.06 0.01 0.12 6.46%**
School position -0.03 0.06 -0.03 -0.41
School history 0.01 0.00 0.23 7.60***
Per capita building area 0.00 0.00 0.35 11.58*** 0.39***
pupil ratio 2.01 0.75 0.10 2.69**
senior professional ratio -10.58 0.89 -0.42 -11.89***
Teaching expert ratio 13.56 2.68 0.32 5.07***
Economic status -0.05 0.01 -0.07 -3.35%**
Teacher age 0.01 0.00 0.12 2.53*
Teacher sex -0.03 0.02 -0.04 -2.10* 0.01***
Teacher education 0.04 0.03 0.03 151
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Teacher teaching time -0.01 0.00 -0.22 -4 47>
Average education years -0.02 0.02 -0.02 -0.89
Average length of service -0.01 0.00 -0.05 -2.63**

note: *p<0.05, **p<0.01, ***p<0.001, the same below.

Table:2-2 influence of the teacher's qualification on incremental achievement of primary school students

standardized T test
regression
standard regression
coefficient AR?
error coefficient
(b
§))
sex -0.07 0.05 -0.04 -1.52
grade 0.02 0.03 0.02 0.67
School position -0.14 0.23 -0.07 -0.61
School history 0.01 0.00 0.12 2.29*
Per capita building area 0.01 0.01 0.03 0.65 0.01
pupil ratio -1.06 1.69 -0.04 -0.63
senior professional ratio -1.85 4.61 -0.02 -0.40
Teaching expert ratio 7.03 10.50 0.11 0.67
Economic status 0.01 0.03 0.01 0.38
Teacher age 0.01 0.01 0.10 1.62
Teacher sex -0.01 0.07 0.00 -0.14
Teacher education 0.17 0.08 0.07 2.23*
0.02***

Teacher teaching time -0.01 0.01 -0.08 -1.29
Average education years -0.05 0.03 -0.05 -1.87

Average length of service -0.01 0.00 -0.13 -4,04%**

In order to explore the influence of the teacher's qualification on the students' learning achievement,
this paper carries out a two step regression analysis. The first step is putting the primary school students
sex, grade, school location, founding history, construction area per capita, teacher-student ratio, senior
titles ratio, teaching experts ratio, social economic status of students’ family into regression equation; the
second step is putting teachers’ Entry qualification (age, gender, education level and length of service)
into the regression equation, the purpose is to investigate the pure effect of teacher qualification on
students learning achievement after controlled the first step variables.

From Table :2-1,we can know students' gender, grade, school location, founding history, per capita
construction area, teacher-student ratio, senior titles ratio, teaching experts ratio, social economic status,
and so on can explain 39% variation of middle school student score. Among the above factors, students
grade, founding history, per capita construction area, teachers and students ratio, senior titles ratio,
teaching experts ratio, social economic status have predictive and obvious effect on the incremental of
middle school students' learning achievement.

After controlled the variables of the first step, the teacher's entry qualification (teacher's age, gender
and length of service) has a significant impact on the students' academic achievement increment, which
can explain the 1% variation of the middle school students' academic performance. That is to say, the
pure effect of the class(in charge of class)teacher has reached 1%. Specifically, the class teacher
education and the average education level have no significant impact on the academic performance of
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middle school students. That may be related to the relative balance of junior high school teacher's
academic level and little difference (almost all are undergraduate degree). But the teacher's age, gender,
length of service and the average length of service can significantly predict the increment of middle
school students learning achievement. The results showed that teacher who has bigger length of service
and age on work has rich experience in impacting incremental of primary school students’ learning
achievement. However, if the teacher's age is too large, it will have a negative impact on the students'
performance.

Table 2-2 shows that student gender, grade, school location, school founding history, per capita
construction area, teacher-student ratio, senior titles ratio, teaching experts ratio, social economic status
and so on can explain 1% variation of primary school students learning achievement ; Among these
factors, only the founding history of primary school has significant predict and obvious effect on students’
increment of learning achievement. This reason may be that the school which has longer history most
are key school.

After controlled the variables of the first step, teacher's job qualifications (class teacher's age,
gender and length of service) have a significant impact on incremental of students’ learning achievement,
which can explain 2% variation of the primary school students' academic performance. That is to say, the
pure influence of class teacher on primary school students’ academic achievement was 2%. Specifically,
class teachers' age and gender have no significant effect on the increment of students' academic
achievement. but the teacher's academic qualifications and the average length of service can
significantly predict the increment of students' learning achievement. One thing need to emphasize is
that teacher’s education level has positive impact on students' academic performance while their length
of service has a negative impact on students' academic performance. Only appropriate length of service
(close to the average length of service) is conducive to the increase of students' learning achievement.

2.1.2the influence of the teacher's qualification on the middle school students' subject academic
achievement increment

Table:2-3 Influence of class teacher qualification on increment of junior high school students’ Chinese
achievement

regression standardized T test
coefficient standar regression AR?
d error
(b) coefficient ()
sex 0.05 0.02 0.05 2.41*
grade 0.17 0.02 0.24 11.45%**
School position 0.91 0.10 0.63 9.15%**
School history 0.01 0.00 0.10 3.02**
Per capita building area 0.00 0.00 0.05 1.52 0.26***
pupil ratio 13.23 1.20 0.46 11.04%**
senior professional ratio 8.03 1.43 0.22 5.62***
Teaching expert ratio -20.87 4.29 -0.34 -4.86***
Economic status -0.04 0.02 -0.04 -1.85
Teacher age 0.01 0.01 0.05 0.95
Teacher sex -0.01 0.02 -0.01 -0.43 0.02***
Teacher education -0.12 0.04 -0.06 -2.89**

177



ISSN: 2411-5681 Www.ijern.com

Teacher teaching time 0.00 0.01 -0.03 -0.61
Average education years -0.13 0.03 -0.11 -4, 74%F*
Average length of service 0.02 0.00 0.08 3.44***

Table 3-4 Effect of class teacher’s qualification on increment of junior high school students

mathematics achievement

regression standardized T test
standar
coefficient regression AR?
d error
(b) coefficient ()
sex -0.01 0.02 -0.01 -0.34
grade 0.01 0.01 0.01 0.52
School position -0.42 0.09 -0.29 -4, 73***
School history 0.02 0.00 0.27 9.17%**
Per capita building area 0.00 0.00 0.32 10.66*** 0.40***
Pupil ratio -6.62 1.05 -0.23 -6.29***
Senior professional -24.24 1.26 -0.68 -19.32***
Teaching expert ratio 27.90 3.77 0.46 7.39%**
Economic status -0.03 0.02 -0.04 -1.68
Teacher age 0.02 0.00 0.19 4.09%**
Teacher sex -0.08 0.02 -0.07 -3.62%**
Teacher education -0.02 0.04 -0.01 -0.44
0.03***
Teacher teaching time -0.03 0.00 -0.30 -6.27***
Average education years -0.07 0.02 -0.06 -2.84**
Average length of service -0.03 0.00 -0.14 -7.22%**

Table 3-5 Effect of class teacher’s qualification on increment of junior high school students English

achievement

regression standardized T test
coefficient standar regression AR?
d error
(b) coefficient ()
sex 0.01 0.01 0.02 0.97
grade 0.00 0.01 0.01 0.25
School position -0.57 0.07 -0.51 -8.46%***
School history 0.01 0.00 0.13 4.60***
Per capita building area 0.00 0.00 0.46 15.81*** 0.40***
Pupil ratio -0.59 0.82 -0.03 -0.72
senior professional ratio -15.52 0.97 -0.55 -15.98***
Teaching expert ratio 33.64 2.92 0.70 11.51%**
Economic status -0.07 0.02 -0.09 -4.30***
Teacher age 0.00 0.00 0.01 0.26
Teacher sex -0.01 0.02 -0.01 -0.47 0.05**
Teacher education 0.26 0.03 0.16 8.96***
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Teacher teaching time -0.01 0.00 -0.15 -3.29%**
Average education years 0.15 0.02 0.16 8.19***
Average length of service -0.01 0.00 -0.06 -2.96**

In order to explore the influence of the teacher's qualification on the increment of students' learning
achievement, we also carried out two-step hierarchical regression analysis. The first step is putting
student's gender, grade, school location, founding history, per capita construction area, teacher-student
ratio, senior titles ratio, teaching experts ratio, social economic status into regression equation; the
second step is putting teacher tenure (teacher age, gender, education and age) qualification into the
regression equation, the purpose is to investigate the pure effects of head teacher qualification on
increment of students' Chinese learning achievement after controlled the first step of variables (the
following analysis are also adopted in this approach.)

Table 2-3 shows that student gender, grade, school location, founding history, per capita floor space
(only the effect on Chinese language learning achievement incremental is not significant), teachers and
students ratio (only the effect on English language learning achievement incremental is not significant),
senior titles, teaching experts, social economic status (only the effect on English language learning
achievement incremental is significant) such as can explain 26% of variation of students' Chinese
language learning achievement and 40% variation of mathematics and English learning achievement;
among them, gender, grade, school location, founding history, teacher-student ratio, middle and senior
professional titles ratio and teaching experts ratio all have obvious and predicted effect on middle school
students’ English, Chinese and math learning performance significantly. Teacher education level and
education length average years of have remarkable effect on incremental of students' English learning
achievement. T-test reached 8.96. but negatively correlated with mathematics and Chinese language
learning achievement incremental .This does not mean that the higher degree the Chinese and
mathematics teachers have, the smaller the students' academic achievement, the only possible
explanation is that Chinese and math class teacher's academic qualifications are more similar.
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2.3.Influence of the teacher's qualification on the increment of students' academic achievement

Table 3-6 influence of class teacher’s qualifications on increment of primary student’s Chinese language

achievement

regression Standardized T test
standard
coefficient regression AR?
error
(b) efficient ()
sex -0.12 0.06 -0.05 -1.89
grade 0.03 0.04 0.02 0.68
School position 0.06 0.30 0.02 0.19
School history 0.00 0.01 0.02 0.34
Per capita building area -0.01 0.01 -0.04 -0.74 0.01
Pupil ratio -2.63 2.27 -0.07 -1.16
senior professional ratio 9.32 6.17 0.09 151
Teaching expert ratio 13.36 14.06 0.15 0.95
Economic status 0.02 0.04 0.01 0.35
Teacher age 0.00 0.01 -0.02 -0.27
Teacher sex -0.11 0.09 -0.04 -1.21
Teacher education 0.08 0.10 0.02 0.80
0.02***
Teacher teaching time 0.01 0.01 0.04 0.67
Average education years -0.08 0.03 -0.07 -2.37**
Average length of service -0.02 0.01 -0.14 -4.66%***

Table 2-7 influence of class teacher’s qualifications on increment of primary student’s Chinese language

achievement

regression standardized T test
standard
coefficient regression AR?
error
(b) coefficient()

sex -0.03 0.06 -0.01 -0.43
grade 0.01 0.04 0.01 0.35
School position -0.33 0.27 -0.14 -1.22

School history 0.02 0.01 0.17 3.39***

Per capita building area 0.02 0.01 0.10 1.88 0.01

Pupil ratio 0.46 2.05 0.01 0.22

senior professional ratio -12.98 5.58 -0.14 -2.33*
Teaching expert ratio 0.82 12.72 0.01 0.07
Economic status 0.01 0.04 0.01 0.24

Teacher age 0.03 0.01 0.18 2.96**
Teacher sex 0.10 0.09 0.04 1.12

Teacher education 0.26 0.09 0.08 2.79%*

0.02***

Teacher teaching time -0.02 0.01 -0.17 -2.88**
Average education years -0.01 0.03 -0.01 -0.46
Average length of service -0.01 0.00 -0.05 -1.51

Table 2-6 and 2-7 shows, the nine variables ,gender, grade, school location, founding history, per
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capita construction area, teachers and students ratio, senior titles ratio, teaching experts ratio and social
economic status predict 1% variation of pupils math achievement; among them, founding history and
senior titles ratio have significant effect and predictive on elementary students’ mathematics learning
achievement incremental. And all the above variables have no significant effect on the students' Chinese
language learning achievement increment. In the control of the nine variables, gender, grade, school
location, founding history, construction area per capita, teachers and students ratio, senior titles ratio,
teaching experts ratio and social economic status, teacher age, teacher gender, teacher education,
teacher title, education average age and average length of service can significantly predict 2% increment
of students’ Chinese and mathematics achievement. The average length of service of head teacher and
the Chinese teachers’ average age of education were significantly negatively correlated with the grade of
the primary school students' Chinese language learning. The teachers' age and educational background
were significantly positively correlated with the increment of students' mathematics learning achievement.
T tests were 2.96 and 2.79, respectively.

3.Discussion and analysis

Through the analysis of the above results, we get the following conclusions:

3.1. In the increases of student achievement, in general, the higher head teachers and subject
teachers education level is, the bigger progress and achievement increase student make, That means
teacher education level is conducive to enhancing the students' grades and achievement increase. This
is consistent with the results of interviews with some students, the higher the degree of teacher
education, the better impact the teacher have on students,

3.2 In increase of students' learning achievement, that not mean the older teacher's age is, the
longer of teacher’s service is, the quicker students' learning achievement develop. Only the teacher’s
length of teaching service close to the average length of all teachers. Then the teacher can have
remarkable and positive effect on the increment of the students learning achievement. That means the
teacher who is in middle age has richer experience and energy in promoting students' academic
performance than the new teacher or the elder teacher.

3.3. The effect of socioeconomic status on the changes of students' academic performance is not
significant, which shows that the effect of family socioeconomic status on increase of students' academic
performance is not obvious.

3.4. Except inconspicuously effect on the primary Chinese language learning achievement
increment, middle and primary school founding history has significant effect not only on primary student
academic performance, but also has significant effect on middle school student academic performance,
That means the longer the school founding history is , the higher the teaching quality of the school is .
the quicker student’s academic performance will raise.

3.5.Except for the junior middle school Chinese language learning achievement, whether in primary
school or in the middle school, the student subjects learning incremental results has no significant
gender differences.

3.6. Except conspicuously effect to the junior middle Chinese language learning achievement
increment, both in the middle school or in the primary school. That means students' academic
achievement does not increase with the increase of the proportion of senior professional titles, which
indicates that the teacher's senior professional title does not necessarily lead to the improvement of
students' academic performance.
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It is certain that teacher’s character and other factor(appearance, Voice, thinking style) also have
effect on student’s achievement increment.

The above is the interpretation of the results of this paper, for a more objective facts, this paper also
carried out the family, school, level two and three multiple analysis.
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