
Chapter 4  Results 

In this chapter, I first presented descriptive statistics of all variables used in the 

analysis. For the further analyses, because the data structure is hierarchical, multilevel 

analysis were utilized to answer the research questions since the individuals were 

embedded into class/school units. To testify the research model, the analyses were 

separated into two parts. The first part focused only on adolescent academic 

performance in their junior high schools and the second part focused on adolescent 

placement in high schools. 

 Descriptive Statistics 

The results section of descriptive statistics is divided into two parts. At the first, 

descriptive statistics of the dependent and independent variables of level-1 data are 

presented to show the overall trends of the measures, such as adolescents’ grades in 

junior high schools and their integration into schools. Students’ high school 

placements and the corresponding percentile values are also presented here. Then, the 

schools’ characteristics and their differences will be presented. 

Table 4.1 and Table 4.2 describes students’ academic performances in their junior 

high schools. For student cohort from the old education system, the percentage of 

students who report their academic rank in top 5 in their classes decreased yearly, 

while it increased for student cohort from the new system. Not surprisingly, students 

tend to feel their academic performance have a general deterioration under the stress 

of examinations. The descriptive analyses about students’ grades in Table 4.3 and 

Table 4.4 also showed similar results. The degrees and Permeabilities in Table 4.3  
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and Table 4.4 showed that students tend to have about 1 friend outside their school 

classes, however, the mean Permeabilities decreased yearly for both two student 

cohorts. The mean degree increased yearly from 1.554 to 1.857 for students from the 

old education system and from 1.575 to 1.931 for students form competency test. 

From the mean statistics one can see that students tended to report more friends inside 

classes than outside class. This reflected that students’ integration increased from 

grade 7 to grade 9 in their junior high school years. 

 

Table 4.1  Students’ Academic Ranks in Junior High of Entrance Exam Cohort 
  Grade 7 Grade 8 Grade 9 
  Frequency Percent Frequency Percent Frequency Percent 
1~5 254 15.925 238 14.922 193 12.100 
6~10 270 16.928 438 27.461 371 23.260 
11~15 312 19.561 307 19.248 306 19.185 
16~20 289 18.119 229 14.357 322 20.188 
21~ 302 18.934 227 14.232 259 16.238 
Missing 168 10.533 156 9.781 144 9.028 
Total 1595 100 1595 100 1595 100

 
Table 4.2  Students’ Academic Ranks in Junior High of Competency Test Cohort 
 Frequency Percent Frequency Percent Frequency Percent 
1~5 364 12.754 388 13.595 385 13.490
6~10 428 14.997 412 14.436 430 15.067
11~15 769 26.945 750 26.279 738 25.858
16~20 688 24.107 692 24.247 728 25.508
21~ 366 12.824 334 11.703 385 13.490
Missing 239 8.374 278 9.741 188 6.587
Total 2854 100 2854 100 2854 100
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Table 4.3  Individual Level Descriptive Analysis of Entrance Exam Cohort 
  Entrance Exam 

 N Missing Mean SD Min Max
Grades7 1427 168 2.919 1.395 1 5
Grades8 1439 156 3.161 1.316 1 5
Grades9 1451 144 2.943 1.312 1 5
Degree7 1595 0 1.554 1.237 0 3
Degree8 1595 0 1.739 1.145 0 3
Degree9 1595 0 1.857 1.139 0 3
Permeability7 1595 0 0.339 0.383 0 1
Permeability8 1595 0 0.300 0.335 0 1
Permeability9 1595 0 0.269 0.328 0 1
Gender 1595 0 0.498 0.500 0 1
FSES 1411 184 10.047 3.403 3 17

 

These two tables also showed that in our samples, students’ family SES range 

from 3 to 17 with means were about 9 to 10 which indicated students from the old 

education system have higher mean family SES. 

 
Table 4.4  Individual Level Descriptive Analysis of Sample from New Education 

System 
 Competency Test 

 N Missing Mean SD Min Max 
Grades7 2615 239 2.899  1.238  1 5 
Grades8 2576 278 2.933  1.243  1 5 
Grades9 2666 188 2.888  1.256  1 5 
Degree7 2844 0 1.575  1.156  0 3 
Degree8 2844 0 1.880  1.129  0 3 
Degree9 2844 0 1.931  1.106  0 3 
Permeability7 2844 0 0.397  0.374  0 1 
Permeability8 2844 0 0.307  0.347  0 1 
Permeability9 2844 0 0.282  0.332  0 1 
Gender 2844 0 0.512  0.500  0 1 
Family SES 2683 171 9.537  2.976  3 17 
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Table 4.5  School Level Descriptive Analysis of Sample from the old education 

system 
 Entrance Exam 
  N Missing Mean SD Min Max
Urbanization 43 0 1.409 0.497 1 2
Class Type 43 0 0.477 0.505 0 1
Climate 43 0 28.349 2.789 22.333 34.667 
Cohesion 43 0 0.094 0.091 0.023 0.459 

 
Table 4.6  School Level Descriptive Analysis of Sample from New Education System 
 Competency Test 
  N Missing Mean SD Min Max
Urbanization 81 0 1.951 1.303 1 6
Class Type 81 0 0.481 0.503 0 1
Climate 81 0 28.829 3.250 20.333 36.333 
Cohesion 81 0 0.107 0.171 0.029 1.587 

 

Table 4.5  and Table 4.6  provided a simple descriptive overview of the school level 

covariates. For school urbanization, schools of student sample from the old education 

system were located in higher urbanized areas because the school sample all come 

from Taipei area while schools of sample from the new system were from Taipei city, 

Taipei county, and I-Lan county. The class type here I used was a dummy variable that 

represented the average performance of students in the classes. While 1 represented 

those classes have higher average of students’ performance, 0 represented those others. 

For school climates, two student cohorts had similar mean of school climate, however, 

schools from the new system had a higher variation. When comparing the means of 

class cohesion, schools from the new system had higher mean class cohesion and a 

higher variation than schools from the old education system. Besides, the maximum 

cohesion of school from the new system is 1.587% of mean transitivity of school class 

showed that this could be a potential outlier while the others were range from 0.03% 
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to 0.21%. Excluded this special class, the mean cohesion of school from the new 

system is 0.086% with a 0.037 standard deviation. The results showed that the 

percentiles of transitive triads in school classes were very low for both two student 

cohorts. 
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 Students’ Academic Performances in Junior High Schools 

In order to comprehensively examine adolescent development processes and 

outcomes in their junior high schools, three-wave data of adolescent academic 

performance, students’ integration into classes and their school characteristics were 

included into the analyses. Individual growth trajectories with time-varying individual 

integrations comprise the level-1 model; the variation in growth parameters among 

students within a school class is captured in the level-2 model; and the variation 

among school classes is represented in the level-3 model. Because the outcome 

variable, adolescent academic ranks in their classes, is an ordinal variable with five 

ordered categories, cumulative logit models were used to testify the research 

hypotheses. 

I begin my model at level 1 with an individual growth model of the academic 

performance and try to see how individuals’ integrations influence their academic 

trajectories. Then, level-3 variables, school contexts and school networks, were 

included into the model separately in order to test the main effects of school networks 

and contexts and to test the interaction effects of school and individuals’ integrations. 

Finally, all school and individual covariates were included into final models to testify 

the overall school effects. Models of students from different educational systems were 

analyzed separately but the differences of school effects on individual students 

between two education systems were compared to illustrate the different influences of 

education systems. The estimated fixed effects for all the model of adolescent 

academic performance in junior high schools are presented in Table 4.7 
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 Model of Student Cohort from Old System 

The left panel in Table 4.7  showed results for the multilevel growth models of 

cohort from the old education system. The baseline model, model 1, tested the 

impacts of individuals’ integration on their academic performance in junior high 

school years. The intercept, 000γ , and the three thresholds, 2δ ~ 4δ , reflect the 

distributions of adolescent ranks in their classes. Because all the variables were 

centered with their mean( for continues variables) or were centered with minus 1, the 

meaning of the intercept and the three thresholds could be explained directly. In 

model 1, the 000γ  was equal to –2.969(p<.001), which showed that in the distribution 

of adolescent academic performance, the odds ratio of rank within rank 5 and rank 

beyond 6 was 0.0513(exp-2.969). This implies that, for students who came from the 

lowest SES family, who were girls, who had no friends, about 4.89% students’ 

academic performance were rank within 5 in their classes(0.0513/(1+0.0513)). The 

2δ  is 2.97(p<.001), which implied that, for these students, the odds ratio of rank 

within 10 and rank beyond 11 is 0.996(exp(-2.969+2.965)). That is, about 49.9% 

students’ academic performance were rank within 10 in their classes, indicating about 

45.02% students’ academic performance were rank from 6 to 10. Similarly, students’ 

ranks from 11 to 15, from 16 to 20, and beyond 21 were 49.51%, 0.59% and 0.00%. 

The change rate, 100γ , was -0.174, indicating that adolescent probabilities of ranks 

within top 5 was decreasing yearly. 

Regarding the control variables, the results showed that students from higher 

family SES tended to report they had better grades at grade 7 than those from lower 

SES family, however, family SES did not increase the change rate of adolescent 

academic performance in their class. Girls’ odds of rank in top 5 is 

27.09%(1-exp(-0.316)) greater than those of boys’. Also, for the change rate of 
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performance, gender did not have significant influence.  

For adolescent integration into class, three variables, outdegree, popularity, 

and permeability were included in the analyses. The influences of popularity were not 

significant while the influences of outdegree and permeability on adolescent academic 

performance were significant. The odds of rank in top 5 of adolescence who had one 

friends inside (outdegree) and outside their classes (permeability) are 24.8% 

(exp0.222-1) and 126% (exp0.815-1) greater than adolescent who had no friends 

inside and outside classes. In general, model 1 demonstrated that adolescent 

integration had significant influences on their academic performances, however, the 

influences were contradictory. These indicated that adolescence with more friends had 

better academic performance no matter these friends are from their class or not. From 

model 1, one can say that hypothesis 1 is partly confirmed. 

Model 2 focused on the influences of school context on adolescent academic 

performances. Two school variables, urbanization of school area and class type, were 

included in the model. The results documented that urbanization of school area and 

class type do not influence adolescent initial performance, however, one of these two 

variable, class type, had meaningful impacts on the change rate of adolescent 

academic performance. Students who studied in so-called “good” classes tended to 

report they had better grades. For the integrations, school context didn’t moderate the 

effects of outdegree and permeability on performance, but school context change the 

influences of popularity on performance, indicating that students with more friends 

nominated them as friends had better performance when they studied in schools 

located in urban area. Model 2 displayed that the main effects of school context do not 

significantly influence adolescent performance, however, the interation effects of 

school urbanization and popularity were significant. That is, hypothesis 2a and 2b are 

not confirmed but hypothesis 2c is partly confirmed. 
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Model 3 illustrated the impacts of class networks. For the main effect of class 

cohesion, the significant parameter demonstrated that students studied in a more 

cohesive class tends to report they had better grades than those studied in a less 

cohesive class. Class climate was not observed to have significant impacts on 

students’ initial academic performance. However, both class climate and class 

cohesion significantly affected the change rate of adolescent academic performance, 

however, the influences are totally different. Students studied in a better climate class 

have greater change rate, however, students in a more cohesive class have less change 

rate of academic performance.  

One interest of my research is to see if school networks moderate the effect of 

individuals’ integration on their academic performance. The results show that class 

cohesion would moderate the influence of outdegree and permeability on academic 

performance and class climate would moderate the influence of popularity. Students 

with more friends inside and outside their classes would have greater probabilities of 

rank in top 5 when they study in a more cohesive class. Students with more friends 

nominated them as their friends also have greater probabilities of rank in top 5 when 

they study in a better climate class. In general, the results of model 3 show that the 

main effects of school networks have significant influences on adolescent academic 

performance and also moderate the effects of individuals’ integration on their 

performance. From the outcome of model 3, one can conclude that hypothesis 3 is 

confirmed. 

The results of Model 4 show the effects of school context and school network 

roughly the same with the results of model 2 and model 3. To summarize the findings 

of the four models, we find that permeability and outdegree have some impacts on 

adolescent academic performance while popularity do not which means hypothesis 1 

is partly confirmed. Regarding the school effects, school networks have significant 
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effects on adolescent academic performance and they also moderate the influence of 

individuals’ integration on performance, that is to say, the hypothesis 3 is confirmed. 

The results show that adolescent academic performances are significantly different 

among school classes and the effects of integration on performance also differ across 

school classes. When considering the influences of school contexts on performance, 

only the interaction effect of school urbanization and individuals’ popularity are 

significant. Hence we can only say that the hypothesis 2c is partially confirmed. 

Table 4.8 shows the random effects of model of adolescent academic performance in 

junior high schools. The 2χ statistics accompanying the variance components indicate 

significant variation among individual students within schools for initial status of their 

academic performance ( 0γ =10.429~10.543 for model 1 to model 4, p<.001). So, still 

some unexplained random effects of individual initial status were found in the 

research results. There also some random effects of school mean learning rate are not 

explained by these models ( =0.614~0.163, for model 1 to model 4, p<.001). 10U

 Model of Student Cohort from New System 

Turning now to the results for model of student cohort from the new system, 

shown in the right panel of Table 4.7 , we see some different findings from model of 

student cohort from the old education system. Model 1 shows the effects of 

individuals’ integration. From the intercept and the three thresholds, we can know that, 

for those girl students who came from the lowest SES family and who had no friends, 

the distributions of students’ ranks from within rank 5 to beyond 21 were 1.76%, 

18.76%, 78.53%, 0.95% and 0.00%. The change rate, 100γ , is -0.094, so, for the 

second year, adolescent ranks from within 5 to beyond 21 were 1.61%, 17.43%, 

79.92%, 1.04% and 0.00% and for the third year, 1.47%, 16.17%, 81.22%, 1.14% and 

0.00% respectively. The change rate is negative, which means the probability of 
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adolescent academic rank in top 5 is decreasing yearly. The result is similar with the 

student cohort form entrance exam.  

Family SES and students’ gender also have significant effects on the initial 

status of academic performance but they do not influence the yearly change rate of 

performance. Every one-unit increase of family SES increases the odds of rank in top 

5 by 28.79%(exp(0.253)-1). Girls’ odds of rank in top 5 are 68% greater than boys’ 

(1-exp(-1.153)). Regarding adolescent integration into class, the results show that 

only popularity has significant effect on performance. The odds of rank in top 5 of 

students with one friend nominated them as friends is 7.8% (exp(0.076)-1) greater 

than the probabilities students with no one nominated them as friends. 

Model 2 introduces the effects of school context on adolescent academic 

performances. The results show that school context do not influence the initial status 

of students’ performance, however, one of these two variables, urbanization of school 

area, has significant impacts on the change rate of adolescent academic performance. 

Students who study in school located in urban area would have greater change rate of 

academic performance than students study in rural area. For the interaction effect, 

school context didn’t moderate the effects of individuals’ integration on performance. 

The results show that hypothesis 2a and 2c are partly confirmed. Model 3 for the 

student cohort from the new system shows class networks do not have significant 

impacts on adolescent performance, hence, the hypotheses 3 are not confirmed.  

The results of Model 4 is slightly different from those of model 3. Class 

cohesion would moderate the effects of outdegree and permeability on individuals’ 

performance. Comparing with studying in less cohesive classes, studying in a higher 

cohesive class will decrease the top-5-rank probabilities of students who have more 

friends inside and outside class. To summarize the findings of the models of student 

cohort from the new system, the results show that popularity significantly influences 
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Table 4.9 shows the random effects of model of adolescent academic performance in 

junior high schools. From the variance components, the random effects suggest the 

presence of considerable unexplained variation existed in individuals’ academic 

performance dynamics( γ =14.135~14.170, p<.001) and school mean learning 

dynamics(U =0.398~0.138, p<.05, =0.15~0.10, p<.1).  

adolescent academic performance which means hypothesis 1 is partly confirmed. 

School urbanization has significant effects on the change rate of adolescent academic 

performance but does not moderate the influence of individuals’ integration on their 

performances. For school networks, the main effects are not significant, but the 

interaction effect is significant which means that the influences of individuals’ 

integration on academic performance do differ by class cohesion. On the whole, for 

the model of student cohort from the new system, the hypotheses H1, H2a, and H3c 

are partly confirmed. 
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Table 4.7  Fixed Effect of Multilevel Cumulative Logit Model of Adolescent Academic Performance in Junior High School 
    Entrance Exam  Competency Test 

    Model1 Model2 Model3 Model4  Model1 Model2 Model3 Model4 

Intercept  0π                    

Intercept 00β                    

Intercept 000γ -2.969 (0.354) *** -2.944 (0.347) *** -2.808 (0.314) *** -2.803 (0.309) *** -4.021 (0.343) *** -4.057 (0.336) *** -4.066 (0.360) *** -4.139 (0.350) *** 

Threshold2 2δ 2.965 (0.098) *** 2.970 (0.098) *** 2.974 (0.099) *** 2.979 (0.099) *** 2.667 (0.065) *** 2.671 (0.065) *** 2.671 (0.065) *** 2.675 (0.065) *** 

Threshold3 3δ 5.130 (0.084) *** 5.137 (0.085) *** 5.144 (0.086) *** 5.152 (0.086) *** 6.003 (0.122) *** 6.009 (0.121) *** 6.010 (0.123) *** 6.016 (0.122) *** 

Threshold4 4δ 7.436 (0.109) *** 7.448 (0.111) *** 7.461 (0.113) *** 7.474 (0.114) *** 9.654 (0.221) *** 9.662 (0.220) *** 9.661 (0.221) *** 9.668 (0.220) *** 

Urbanization 001γ    -0.736 (0.650)     -0.546 (0.665)     0.260 (0.266)     0.319 (0.254)  

Class Type  002γ       -0.081 (0.141)  -0.087 (0.171)     -0.392 (0.646)     -0.598 (0.640)  

Climate     003γ    -0.696 (0.682)     0.131 (0.825)        -0.060 (0.095)  -0.062 (0.100)  

Cohesion 004γ       9.996 (2.438) *** 10.309 (2.615) ***       -2.253 (5.152)  -4.776 (4.161)  

FSES 01β                         

Intercept 010γ 0.299 (0.026) *** 0.305 (0.030) *** 0.299 (0.028) *** 0.304 (0.031) *** 0.253 (0.028) *** 0.274 (0.028) *** 0.249 (0.028) *** 0.270 (0.027) *** 

Gender 02β                         

Intercept 020γ -0.316 (0.186) + -0.311 (0.190)  -0.320 (0.185) + -0.314 (0.189) +  -1.153 (0.179) *** -1.152 (0.178) *** -1.146 (0.182) *** -1.145 (0.180) *** 
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Table 4.7  Fixed Effect of Multilevel Cumulative Logit Model of Adolescent Academic Performance in Junior High School(Continued) 
    Entrance Exam  Competency Test 

    Model1 Model2 Model3 Model4  Model1 Model2 Model3 Model4 

TIME  1π                                       

Intercept 10β                      

Intercept 100γ -0.174 (0.138)  -0.178 (0.119)  -0.190 (0.090) * -0.188 (0.090) *  -0.094 (0.054) + -0.092 (0.053) + -0.093 (0.054) + -0.091 (0.053) + 

Urbanization 101γ    0.214 (0.193)     -0.115 (0.140)    -0.061 (0.029) *   -0.062 (0.028) * 

Class Type 102γ    0.948 (0.218) ***  0.122 (0.206)    -0.077 (0.074)   -0.076 (0.075)  

Climate 103γ     0.131 (0.027) *** 0.123 (0.030) ***     0.003 (0.009) 0.004 (0.009)  

Cohesion 104γ       -5.665 (0.543) *** -5.604 (0.680) ***     0.007 (0.081) 0.040 (0.122)  

FSES 11β                    

Intercept 110γ 0.005 (0.013)  0.001 (0.013)  0.006 (0.012)  0.004 (0.013)  0.001 (0.008) -0.002 (0.010) 0.001 (0.009) -0.003 (0.010)  

Gender 12β                      

Intercept 120γ 0.101 (0.092)  0.102 (0.090)  0.101 (0.087)  0.095 (0.087)  0.043 (0.069) 0.042 (0.069) 0.042 (0.069) 0.040 (0.069)  

Outdegree 2π                      

Intercept 20β                    

Intercept 200γ 0.222 (0.105) * 0.232 (0.100) * 0.277 (0.095) ** 0.278 (0.091) ** -0.019 (0.109) -0.028 (0.109) -0.034 (0.112) -0.055 (0.112)  

Urbanization 201γ    -0.215 (0.205)     -0.170 (0.208)    0.049 (0.081)   0.074 (0.079)  

Class Type 202γ    -0.185 (0.217)   0.060 (0.257)    0.088 (0.220)   -0.016 (0.215)  

Climate 203γ     -0.026 (0.043)  -0.030 (0.050)      -0.006 (0.030) -0.007 (0.033)  

Cohesion 204γ            2.735 (1.029) ** 2.862 (1.076) **         -1.646 (1.746) -2.337 (1.396) + 
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    Entrance Exam  Competency Test 

    Model1 Model2 Model3 Model4  Model1 Model2 Model3 Model4 

Popularity 3π                          

Intercept 30β                          

Intercept 300γ 0.010 (0.032)  0.011 (0.033)  0.004 (0.035)  0.010 (0.031)   0.076 (0.026) ** 0.077 (0.026) ** 0.073 (0.026) ** 0.074 (0.026) ** 

Urbanization 301γ    -0.107 (0.059) +    -0.142 (0.062) *     0.001 (0.020)     0.004 (0.019)  

Class Type 302γ    0.041 (0.063)   -0.064 (0.090)      -0.001 (0.056)     -0.008 (0.056)  

Climate 303γ     0.019 (0.011) + 0.031 (0.013) *        -0.007 (0.008)  -0.008 (0.008)  

Cohesion 304γ       0.248 (0.453)  0.055 (0.464)         -0.307 (0.302)  -0.316 (0.323)  

Permeability 4π                        

Intercept 30β                          

Intercept 400γ 0.815 (0.330) * 0.860 (0.322) ** 1.057 (0.297) *** 1.064 (0.283) *** -0.095 (0.337)  -0.126 (0.336)  -0.152 (0.341)  -0.221 (0.341)  

Urbanization 401γ    -0.813 (0.629)     -0.554 (0.629)      0.130 (0.276)     0.213 (0.263)  

Class Type 402γ       -0.124 (0.145)  -0.179 (0.168)      0.154 (0.676)     -0.175 (0.660)  

Climate 403γ    -0.511 (0.668)     0.573 (0.770)         -0.032 (0.096)  -0.034 (0.103)  

Cohesion 404γ            10.021 (3.273) ** 10.979 (3.482) **           -5.661 (5.271)  -7.914 (4.259) + 

***P<.001, **P<.01, *P<.05, +P<.1 

Table 4.7  Fixed Effect of Multilevel Cumulative Logit Model of Adolescent Academic Performance in Junior High School(Continued) 
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Table 4.8  Random Effect of Multilevel Cumulative Logit Model of Student Cohort form 
Entrance Exam 

    Entrance Exam 

 Random Effect   Model 1 Model 2 Model 3 Model 4 

Level 2       

Individual intial status 0γ  10.429 *** 10.435 *** 10.486 *** 10.534 *** 

Individual academic year 

learning rate 
1γ  0.066  0.064  0.066  0.067  

Level 3          

School mean status 00U  0.053  0.043  0.028  0.025  
School mean learning rate 10U  0.614 *** 0.399 *** 0.174 *** 0.163 *** 

***P<.001 

 
Table 4.9  Random Effect of Multilevel Cumulative Logit Model of Student Cohort form 

Competency Test 
    Competency Test 

 Random Effect   Model 1 Model 2 Model 3 Model 4 

Level 2       

Individual intial status 0γ  14.135 *** 14.158 *** 14.148 *** 14.170 *** 

Individual academic year 

learning rate 
1γ  0.002  0.002  0.002  0.002  

Level 3          

School mean status 00U  0.398 ** 0.274 ** 0.208 ** 0.138 * 

School mean learning rate 10U  0.015 + 0.010 + 0.015 + 0.010 + 

***P<.001 

 

 Comparison of Two Education Systems 

Table 4.10 summarized the results of multilevel cumulative logit models of two student 

cohorts. From this summary table, we can see that there are somewhat differences between 

these two student cohorts. For the impacts of students’ integrations into class on their 

academic performances in junior high schools, outdegree and permeability were key factors 

for students from the old education system while only popularity had significant effects for 

students from the new system. Outdegree and permeability represented students’ friend 
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number inside and outside classes and popularity represented the number friends who 

nominated the actor as a friend. All the effects were positive which demonstrated that 

increasing their friend numbers would increase the probabilities for students to have their 

academic rank in top 5. For the effects of popularity and outdegree, the results confirmed my 

hypotheses while the effect of permeability was different from prediction showed that no 

matter outside or inside classes, friends had positive influences on students’ academic 

performance for those students from the old education system.  

 
Table 4.10  Comparison of Two Student Cohorts 
 Entrance Exam Competency Tset 
Initial Status   
Class Context   
Urbanization Not Confirmed Not Confirmed 
Class Type Not Confirmed Not Confirmed 
Class Network   
Climate Not Confirmed Not Confirmed 
Cohesion Confirmed Not Confirmed 
Change Rate   
Class Network   
Urbanization Not Confirmed Confirmed 
Class Type Not Confirmed Not Confirmed 
Class Network   
Climate Confirmed Not Confirmed 
Cohesion Confirmed Not Confirmed 
Integration   
Outdegree Confirmed Not Confirmed 
Popularity Not Confirmed Confirmed 
Permeability Confirmed Not Confirmed 
Class Context*Integration   
Urbanization*Integration Partially Confirmed Not Confirmed 
Class Type*Integration Not Confirmed Not Confirmed 
Class Network*Integration   
Climate*Integration Partially Confirmed Not Confirmed 
Cohesion*Integration Confirmed Partially Confirmed 
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To consider local structure influences on individual students, I then reviewed the 

effects of school classes on individual students. From the growth processes of adolescent 

academic performances, we can see that higher class cohesion increased the odds of students’ 

rank in top 5 for student cohort from the new system. Although the effect of class cohesion on 

the growth rate of students’ academic performance, when we aggregate the effects of class 

cohesion on the initial academic performance and the growth rate we can find class cohesion 

still have positive influence on individuals’ academic performance. That is, higher class 

cohesion tended to help students have higher odds to report their academic ranks in top 5. 

Class climate also had positive effect on students’ academic performance for student cohort 

from the old education system. Adolescence who studied in a better climate class tended to 

have academic progress in grade 8 and grade 9 in junior high schools. The other two 

covariates, school urbanization and class type didn’t influence students’ outcome. In contrast, 

it seems different for student cohort from the new system. All the class covariates weren’t 

significant except class urbanization. The result demonstrated that higher urbanization did 

increase the growth rate for the probabilities of students’ rank in top 5. That was not 

surprisingly since students from urban area tended to have better performance. 

I turn now to review the interaction effect between level 1 and level 3 to examine if 

individuals’ integrations on academic performance differ by school effects. For student cohort 

from the old education system, the result indicated that studying in higher urbanized area and 

in better climate classes tended to help students who had more classmates nominated them as 

friends had better academic performances. And studying in higher cohesive class helped 

students who had more friends outside class had better academic performance. However, the 

class effect seems not so significant for student cohort from the new system. It seems not a 

good thing for students with more friends to study in higher cohesive classes. The results 

showed that for students with more fiends inside and outside classes, studying in higher 

cohesive class would decrease the probabilities of academic rank in top 5. 
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From these results, one can see that for these two student cohorts, the developmental 

trajectories of students’ academic performances seem to follow different routes. Students’ 

integration and the class effect seem to have more significant impacts for student cohort from 

the old education system than for student cohorts from the new system. In order to compare 

these two student cohorts more directly, I then combined these two student cohort and did 

some additional analyses with including a dummy variable to denote students’ cohorts 

(1=competency test). According to the comparisons of model 1 to model 4, I also included 

two interaction effects among student cohort and their class urbanization and class cohesion. 

The results were shown in Table 4.11 . 

 79



  
Table 4.11  Fixed Effect of Multilevel Cumulative Logit Model of Adolescent Academic 

Performance in Junior High School(Full Sample) 
  Model 5   Model 6   

Intercept        

Intercept       

Intercept -3.034 (0.372) *** -3.046 (0.485) *** 

Threshold2 2.808 (0.056) *** 2.809 (0.066) *** 

Threshold3 5.685 (0.070) *** 5.687 (0.078) *** 

Threshold4 8.788 (0.086) *** 8.794 (0.140) *** 

Urbanization -0.058 (0.187)  -0.014 (0.234)  

Class Type     -0.274 (0.510)  -0.307 (0.429)  

Climate      -0.022 (0.076)  -0.018 (0.090)  

Cohesion 5.312 (3.584)  2.631 (3.644)  

Cohort -0.860 (0.480) + -0.896 (0.621)  

Cohort *Urbanization    -0.067 (0.190)  

Cohort *Cohesion    2.455 (1.252) * 

FSES       

Intercept 0.285 (0.022) *** 0.284 (0.021) *** 

Gender       

Intercept -0.806 (0.130) *** -0.801 (0.141) *** 

TIME        

Intercept       

Intercept -0.147 (0.091)  0.355 (0.266)  

Urbanization 0.011 (0.048)  -0.086 (0.190)  

Class Type 0.237 (0.109) * 0.115 (0.081)  

Climate 0.046 (0.017) ** 0.040 (0.012) *** 

Cohesion -0.861 (0.388) * -7.578 (0.967) *** 

Cohort 0.062 (0.109)  -0.716 (0.368) * 

Cohort *Urbanization    0.063 (0.192)  

Cohort *Cohesion    7.633 (0.964) *** 

FSES       

Intercept 0.006 (0.009)  0.004 (0.008)  

Gender       

Intercept 0.059 (0.051)  0.058 (0.054)  
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Table 4.11   Fixed Effect of Multilevel Cumulative Logit Model of Adolescent Academic 
Performance in Junior High School(Full Sample)(Continued) 

  Model 5   Model 6   

Outdegree       

Intercept       

Intercept 0.260 (0.117) * 0.234 (0.121) * 

Urbanization -0.064 (0.062)  -0.065 (0.046)  

Class Type -0.002 (0.025)  0.000 (0.028)  

Climate 0.012 (0.166)  0.012 (0.140)  

Cohesion 1.093 (1.200)  0.859 (1.160)  

Cohort -0.253 (0.155)  -0.227 (0.154)  

Popularity       

Intercept       

Intercept 0.000 (0.036)  0.000 (0.036)  

Urbanization 0.000 (0.020)  0.000 (0.017)  

Class Type -0.001 (0.047)  0.001 (0.045)  

Climate 0.002 (0.007)  0.001 (0.006)  

Cohesion -0.244 (0.262)  -0.222 (0.227)  

Cohort 0.062 (0.045)  0.063 (0.044)  

Permeability       

Intercept       

Intercept 0.986 (0.361) ** 0.917 (0.370) * 

Urbanization -0.223 (0.193)  -0.229 (0.142)  

Class Type -0.027 (0.077)  -0.018 (0.091)  

Climate -0.003 (0.507)  -0.017 (0.416)  

Cohesion 3.197 (3.693)  2.490 (3.450)  

Cohort -0.982 (0.473) * -0.916 (0.471) * 

***P<.001, **P<.01, *P<.05, +P<.1 
 

From the full sample analyses, outdegree and permeability were shown as have 

positive influence on students academic performance. Students who have more friends, no 

matter inside or outside class, will have higher probabilities of academic rank in top 5. The 

negative significant cohort effect demonstrated that the influence of permeability on students 

academic performance differed by student cohorts. Students from the old education system 

had better performance if they had more friends outside class than students from the new 
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system. 

For the class effects, the results were slightly different from separate models. Class 

climate also have positive influences on students’ academic performance while class cohesion 

only have negative effects on the growth rate not on the initial academic performance. 

Students from the old education system tended to have better academic performance. The 

significant interaction effect of cohort and class cohesion demonstrated that the influence of 

class cohesion on students’ academic performance differed by student cohort. Students from 

the new system would have better academic performance if they study in a higher cohesive 

class than student from the old education system. 

Also, some unexplained variations could be observed in students’ learning 

performance dynamics( 0γ =12.725~12.750, p<.001) and in school mean learning 

dynamics( =0.121~0.231, p<.1) which were shown in 1U Table 4.12 , indicating more research 

should be done to understanding students’ growth trajectories of their academic performances 

and the dynamics of schools’ mean learning performances.  

 

Table 4.12  Random Effect of Multilevel Cumulative Logit Model of Adolescent Academic 
Performance in Junior High School(Full Sample) 

 Random Effect   Model 5 Model 6 
Level 2     
Individual intial status 0γ  12.725 *** 12.750 *** 
Individual academic  

year learning rate 1γ  0.007  0.006  

Level 3      
School mean status 0U  0.019  0.009  
School mean learning rate 1U  0.231 *** 0.121 *** 

γ
γ

***P<.001 
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 Students’ High School Placement 

Figure 4.1  and Figure 4.2  show the distributions of the outcome variable I used, the 

corresponding percentile ranks of those high schools students’ enrolled of two student cohort. 

Because lots of students didn’t enrolled in public high schools, their percentile ranks of high 

school placements were coded as zero. Consequently, this outcome variable, percentile rank 

of adolescent high school placement, is a semicontinuous random variable which combines a 

portion of responses equal to a single value (0) and a continuous distribution among the 

remaining values. Therefore, two-part random effects models was selected to model the 

outcome variables. 
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Figure 4.1  Distributions of High School Placement of Old Cohort 
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Figure 4.2  Distributions of High School Placement of New Cohort 
 

To fit this model, I used a SAS macro, MIXCORR, developed by Janet A Tooze and 

her colleagues, that calls PROC GENMOD and PROC NLMIXED to model the uncorrelated 

model and correlated model to see if it is a must to fit the correlated model(Tooze, et al., 

2002). Family SES, students’ grades in junior high schools, school urbanizations were 

rescaled with minus 1 and class climate and class cohesion were rescaled with grand-mean 

centering for the convenience of model interpretation. From the results of modeling students’ 

performance in junior high schools, one can see the influences of students’ integration into 

their class and school variables on their performances, so I included some interaction effects 

into the models. As well as the models of students’ performance in their junior high schools, I 

modeled two student cohorts separately and then compared differences between the results of 

two student cohorts. 
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 Model of Student Cohort from Old System 

The results of parameter estimates from the two part models with uncorrelated and 

correlated random effects are given in Table 4.13 . The left panel of Table 4.13 shows the 

results of models for student cohort from the old education system. The covariance of 

correlated model is not significant( 1 2ρσ σ =0.287, P>.05) and the likelihood ratio test for the 

uncorrelated model vs. correlated model do not yield a significant 2χ  statistics of 1.15 with 1 

degree of freedom (see Table 4.14 ), suggesting that the correlated model do not improve the 

model fitting. Hence, uncorrelated model was selected. 

From the occurrence model of uncorrelated model, the odds ratio of the intercept is 

0.0003 (exp-7.99), which means the odds for students whose academic rank were behind 21, 

who came from the lowest SES family, had no friends he nominated or nominated them as 

friends, studied in the lowest urbanized, worst climate and less cohesive classes almost equal 

to zero (0.00030). Every 1 unit increase in family SES would increase 8.32% (exp0.08-1) 

odds to enroll in public high school. Boys’ odds of enroll in public high schools is 91.55% 

greater than girls’. The odds of students who had a friend outside class is 3.86 (exp1.35) 

times the odds of students who had no friend outside class. Studying in a so-called good class 

and a higher cohesive class would help students to have greater odds to enroll in public high 

schools. 

From the intensity part of uncorrelated model, the basic percentile ranks for those 

students who can enter public high schools is 62.61. Boys, students from higher SES families, 

students who have more classmates nominated them as friends, and students who study in a 

so-called good class and in a higher cohesive class have higher percentile ranks 

corresponding to those high schools they enrolled in.  

In order to testify if the effect of individuals’ integrations on students’ high school 
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placements differed by school effects, I included several interaction effects in model 8. 

However, only the interaction effect of permeability and class type on individuals’ outcomes 

was found. The negative parameter demonstrated that it wouldn’t be a good thing for students 

studying in the so-called good class to have a friend outside class.  

Finally, the significant random effect,  and , indicated that there still some 

unobserved heterogeneity among school classes and the significant error variance, σ , 

reflected that there still some unexplained variances of individuals. 

For the first results of the correlated model, a significant cross-equation correlation is 

seen at the subject level, suggesting that students with higher odds of enrolling into public 

high schools tend to enroll in better high schools.  

 Model of Student Cohort from New System 

The results of parameter estimates from the two part models of student cohort from 

the new system are given in Table 4.13 . The covariance of correlated model is 

significant( 1 2ρσ σ

2

=2.95, P<.001) and the likelihood ratio test for the uncorrelated model vs. 

correlated model yields a significant χ  statistics of 30.02 with 1 degree of freedom (see Table 

4.15 Table 4.14 ), suggesting that the correlated model do improve the model fitting. Hence, 

the correlated effects between two models could not be ignored. 



Table 4.13  Parameter estimates and model comparisons of model of high school placement 
  Entrance Exam Competency Test 

 Model 7 Model 8 Model 7 Model 8 

 Uncorrelated  Correlated Uncorrelated Correlated Uncorrelated Correlated Uncorrelated Correlated 

Parameter Estimate(SE)  Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) 

Occurrence(Logistic)                         

Intercept -7.990 (0.737) *** -8.089 (0.745) *** -8.382 (0.878) *** -8.625 (0.913) *** -10.512 (0.740) *** -10.353 (0.738) *** -10.627 (0.766) *** -10.593 (0.769) *** 

Family SES 0.080 (0.028) ** 0.082 (0.028) ** 0.085 (0.028) ** 0.088 (0.029) ** 1.993 (0.086) *** 2.009 (0.087) *** 0.033 (0.023)  0.017 (0.023)  

Gender 0.649 (0.175) *** 0.702 (0.181) *** 0.631 (0.168) *** 0.704 (0.183) *** 0.031 (0.023)  0.016 (0.023)  0.338 (0.133) * 0.311 (0.132) * 

Grades 1.786 (0.111) *** 1.792 (0.111) *** 1.918 (0.196) *** 1.952 (0.200) *** 0.329 (0.132) * 0.301 (0.132) * 2.152 (0.133) *** 1.160 (0.202) *** 

Outdegree 0.404 (0.207)   0.422 (0.208) * 0.368 (0.205)  0.401 (0.209) 1.221 (0.204) *** 1.200 (0.204) *** 1.174 (0.202) *** 2.176 (0.134) *** 

Popularity 0.085 (0.070)   0.085 (0.070)  0.093 (0.069)  0.089 (0.070) 0.128 (0.052) * 0.126 (0.051) * 0.131 (0.052) * 0.127 (0.052) * 

Permeability 1.354 (0.669) *  1.398 (0.670) * 1.425 (0.941)  1.495 (0.958) 4.339 (0.632) *** 4.298 (0.629) *** 3.608 (0.943) *** 3.660 (0.939) *** 

Urbanization -0.114 (0.191)   -0.123 (0.196)  -0.061 (0.176)  -0.069 (0.205) -0.061 (0.097)  -0.066 (0.098)  -0.082 (0.099)  -0.082 (0.101)  

Class Type 1.107 (0.258) *** 1.101 (0.264) *** 1.855 (0.766) * 1.890 (0.784) * 1.143 (0.242) *** 1.157 (0.245) *** 1.561 (0.526) ** 1.693 (0.535) ** 

Climate 0.086 (0.046)   0.087 (0.047)  0.073 (0.042)  0.075 (0.049) -0.011 (0.034)  -0.013 (0.034)  -0.015 (0.034)  -0.017 (0.035)  

Cohesion 7.507 (1.392) *** 7.507 (1.411) *** 14.177 (2.567) *** 14.576 (2.740) *** -8.814 (3.291) ** -8.615 (3.336) * -15.877 (7.927) * -14.949 (7.992)  

Grades*Class Type        -0.194 (0.247)  -0.197 (0.250)       -0.262 (0.169)  -0.271 (0.169)  

Grades*Cohesion        -3.714 (0.993) *** -3.895 (1.022) ***       2.129 (2.423)  1.871 (2.430)  

Permeability*Class Type        -0.548 (0.740)  -0.578 (0.755)       0.652 (0.506)  0.449 (0.508)  

Permeability*Cohesion        2.432 (4.095)  2.825 (4.164)       2.515 (7.225)  3.156 (7.122)  

Var(Rndm Effect) 0.052 (0.079)   0.066 (0.082)  0.000 . . 0.088 (0.089) 0.647 (0.165) *** 0.671 (0.167) *** 0.663 (0.169) *** 0.708 (0.178) *** 
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  Entrance Exam Competency Test 

 Model 7 Model 8 Model 7 Model 8 

 Uncorrelated  Correlated Uncorrelated Correlated Uncorrelated Correlated Uncorrelated Correlated 

Parameter Estimate(SE)  Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) Estimate(SE) 

Intensity(Normal)                         

Intercept 62.609 (3.258) *** 62.398 (3.268) *** 63.698 (4.244) *** 63.076 (4.242) *** 63.358 (3.713) *** 62.954 (3.698) *** 66.587 (3.936) *** 65.714 (3.919) *** 

Family SES 0.283 (0.121) *  0.283 (0.121) * 0.316 (0.122) * 0.315 (0.121) * 7.097 (0.334) *** 7.275 (0.332) *** 5.897 (0.583) *** 0.307 (0.096) ** 

Gender 1.083 (0.811)   1.172 (0.814)  1.142 (0.808)  1.276 (0.807) 0.298 (0.097) ** 0.304 (0.096) ** 0.304 (0.096) ** 1.180 (0.550) * 

Grades 5.204 (0.471) *** 5.268 (0.474) *** 4.252 (0.936) *** 4.376 (0.934) *** 0.973 (0.554)  1.065 (0.550)  1.107 (0.554) * 6.174 (0.578) *** 

Outdegree -1.486 (0.941)   -1.522 (0.941)  -1.436 (0.935)  -1.457 (0.931) -3.123 (1.172) ** -3.268 (1.164) ** -2.685 (1.181) * -2.763 (1.174) * 

Popularity 1.109 (0.270) *** 1.113 (0.270) *** 1.062 (0.268) *** 1.060 (0.267) *** 0.128 (0.207)  0.127 (0.206)  0.116 (0.206)  0.122 (0.205)  

Permeability -3.657 (2.958)   -3.819 (2.961)  4.070 (4.494)  4.096 (4.478) -8.981 (3.551) * -9.307 (3.531) ** -5.062 (4.724)  -5.703 (4.691)  

Urbanization 0.126 (0.960)   0.050 (0.973)  0.209 (0.963)  0.165 (0.988) -2.816 (0.511) *** -2.906 (0.509) *** -2.833 (0.502) *** -2.902 (0.504) *** 

Class Type 4.555 (1.261) *** 4.576 (1.281) *** 2.961 (4.101)  3.334 (4.092) 5.692 (1.247) *** 5.608 (1.243) *** -0.680 (2.656)  -0.382 (2.640)  

Climate -0.041 (0.231)   -0.014 (0.234)  -0.047 (0.231)  -0.026 (0.237) 0.137 (0.179)  0.141 (0.178)  0.143 (0.175)  0.145 (0.175)  

Cohesion 31.144 (6.654) *** 31.214 (6.730) *** 32.971 (18.248)  33.775 (18.220) 8.772 (17.066)  8.725 (17.083)  -37.722 (39.487)  -37.975 (39.726)  

Grades*Class Type        1.437 (1.135)  1.397 (1.130)       1.932 (0.696) ** 1.787 (0.690) * 

Grades*Cohesion        1.478 (5.544)  1.274 (5.518)       17.799 (10.484)  17.586 (10.505)  

Permeability*Class Type        -8.634 (3.444) * -8.920 (3.430) *       0.703 (2.104)  1.522 (2.095)  

Permeability*Cohesion        -21.311 (20.852)  -20.181 (20.760)       -35.915 (32.026)  -36.131 (31.713)  

Residual 52.198 (3.669) *** 52.189 (3.667) *** 51.278 (3.611) *** 50.763 (3.540) *** 49.311 (2.674) *** 49.302 (2.672) *** 48.785 (2.647) *** 48.799 (2.647) *** 

Var(Rndm Effect) 2.655 (1.843)   2.865 (1.891)  2.749 (1.840)  3.197 (1.960) 20.216 (4.397) *** 20.198 (4.284) *** 18.964 (4.191) *** 19.312 (4.175) *** 

Covariance     0.288 (0.285)     0.370 (0.307)    2.898 (0.677) ***    2.945 (0.695) *** 

Table 4.13     Parameter estimates and model comparisons of model of high school placement( Continued) 
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Table 4.14  Model Fitting of Modeling Student Cohort from the old education system 
    Entrance Exam 

  Name Uncorrelated Correlated 
Difference 
 in -2logL 

P value

AIC 4054.42 4055.28   
Model 7 

-2logL 4004.42 4003.28 1.15 0.284 
AIC 4049.03 4048.40   

Model 8 
-2logL 3983.03 3980.40 2.62 0.105

 
Table 4.15  Model Fitting of Modeling Student Cohort from New Education System 
    Competency Test 

  Name Uncorrelated Correlated 
Difference 
 in -2logL 

P value

AIC 7120.12 7092.10   
Model 7 

-2logL 7070.12 7040.10 30.02 0.000 
AIC 7118.02 7090.13   

Model 8 
-2logL 7052.02 7022.13 29.89 0.000 

 

Also, from the occurrence part, the right panel in Table 4.13 , the odds ratio of the 

intercept is 0.00002 (exp-10.59), less than that of model of entrance exam, which means the 

probabilities for students from the lowest class had even less chance to enter public high 

schools. Family SES is still an important determinant of adolescent high school placement. 

Male students have higher probabilities to enter public high schools. Friend numbers, 

including outdegree, popularity, and permeability, did increase the odds for students to enter 

high schools. Studying in a so-called good class would help students to have greater odds to 

enroll in public high schools , however, higher cohesive class decreased the probabilities to 

enroll in public high schools. 

The intercept of the intensity part of uncorrelated model demonstrated that the basic 

percentile ranks for those students from competency who can enter public high schools is 

66.59. Gender, higher family SES, friends inside or outside classes, class urbanization, and 

class type significantly influences adolescent percentile ranks for entering public high schools. 
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When including interaction terms in the model, only the interaction effect of students grades 

in junior high schools and class cohesion was significant indicated that student with better 

grades could enter a better public high school if he or she studied in a so-called good 

class(see model 8 of competency in Table 4.13 ). 

Finally, the significant random effects,  and , indicated that there still some 

unobserved heterogeneity among school classes and the significant error variance, 

1iu 2iu

2
eσ , 

reflected that there still some unexplained variances of individuals. 

 

 Comparison of Two Education Systems 

In the present study, one important issue is to examine if the education system 

influences the effects of individual integrations, school contexts and school networks on 

individuals’ academic performances. From model 8 in Table 4.13  two important differences 

could be addressed: first, friend numbers, outdegree, popularity, and permeability, increased 

the odds for entering public high schools for students from competency, however, the 

influences of friend numbers for students from the old education system were not significant. 

Besides, the influences of outdegree decreased students’ percentile ranks for student cohort 

from the new system while popularity increased students’ percentile ranks for student cohort 

from the old education system. Second, student with good grades will have greater 

probabilities to enter public high school if he or she studied in a more cohesive class than in a 

less cohesive class for competency test cohort, while the reversed effect were found for those 

students from the old education system. 

 In order to compare the effect of education system on students’ outcome, a further 

analysis with several interaction effects among cohort and other covariates were included in 

model 9 (see Table 4.16 ). Table 4.17 showed the fitting index of model 9. The difference in 

-2LogL is 30.03 (p<.000) indicated that the correlated model was better fit than uncorrelated 
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model. The significant covariance demonstrate that students who have higher probabilities to 

enter public high school will have high percentile value which further lead to a better high 

school. 

 
Table 4.16  Parameter Estimates All Sample Model on Adolescent High School Placement 

  Model 9 

 Uncorrelated Correlated 

 Occurrence(Logistic) Intensity(Normal) Occurrence(Logistic)  Intensity(Normal) 

Parameter Estimate(SE) Estimate(SE) Estimate(SE)  Estimate(SE) 

Intercept -9.995 (0.611) *** 64.988 (2.818) *** -10.078 (0.612) *** 64.233 (2.812) ***

Family SES 0.053 (0.018) ** 0.327 (0.077) *** 0.046 (0.018) *  0.319 (0.076) ***

Gender 0.428 (0.108) *** 1.215 (0.465) * 0.439 (0.107) *** 1.267 (0.460) **

Grades 2.111 (0.111) *** 5.190 (0.495) *** 2.139 (0.111) *** 5.380 (0.491) ***

Outdegree 0.873 (0.164) *** -1.684 (0.786) * 0.893 (0.163) *** -1.740 (0.781) * 

Popularity 0.036 (0.070)  1.083 (0.266) *** 0.038 (0.070)   1.068 (0.265) ***

Permeability 2.619 (0.636) *** -2.779 (3.079)  2.702 (0.634) *** -3.101 (3.063)  

Urbanization -0.056 (0.082)  -2.445 (0.428) *** -0.055 (0.083)   -2.521 (0.432) ***

Class Type 2.069 (0.602) ** 2.094 (2.989)  2.225 (0.600) *** 2.459 (2.985)  

Climate -0.001 (0.027)  0.178 (0.141)  -0.002 (0.028)   0.188 (0.143)  

Cohesion 14.270 (2.688) *** 31.497 (15.751) * 14.647 (2.690) *** 31.470 (15.715) * 

Grades*Class Type -0.226 (0.186)  0.632 (0.761)  -0.275 (0.184)   0.599 (0.757)  

Grades*Cohesion -3.460 (0.946) *** 0.540 (4.558)  -3.694 (0.930) *** 0.776 (4.528)  

Permeability*Class Type 0.276 (0.421)  -1.886 (1.815)  0.142 (0.421)   -1.511 (1.806)  

Permeability*Cohesion 3.010 (3.622)  -10.577 (16.888)  3.034 (3.580)   -10.632 (16.825)  

Cohort 0.303 (0.375)  0.371 (1.846)  0.332 (0.376)   0.406 (1.846)  

Cohort*Outdegree -0.040 (0.135)  -0.126 (0.584)  -0.067 (0.134)   -0.115 (0.581)  

Cohort*Popularity 0.102 (0.086)  -0.982 (0.335) ** 0.098 (0.085)   -0.963 (0.334) **

Cohort*Permeability -0.212 (0.564)  -3.246 (2.844)  -0.284 (0.562)   -3.301 (2.849)  

Cohort*Cohesion -14.471 (3.438) *** -22.640 (17.892)  -14.071 (3.477) *** -22.728 (18.104)  

Cohort*Grades -0.136 (0.174)  1.726 (0.680) * -0.090 (0.172)   1.694 (0.677) * 

Var(Rndm Effect) 0.439 (0.104) *** 50.253 (2.161) *** 0.464 (0.107) *** 50.220 (2.156) ***

Residual    13.740 (2.684) ***     14.267 (2.735) ***

Covariance                  1.916 (0.424) ***

***P<.001, **P<.01, *P<.05, +P<.1 
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Table 4.17  Model Fitting of Modeling All Student Sample 
  Model 9 

Name Uncorrelated Correlated Difference in -2logL P value

AIC 11186.95 11158.92   
-2logL 11096.95 11066.92 30.03 0.000
 

In the full sample model, higher family SES, gender, outdegree, permeababiliy, class 

type, class cohesion did significantly increase the probabilities for students to enter public 

high schools. Not surprisingly, students with good grades had less chance to enter public high 

school if they studied in a cohesive class since they might pay more time on social activities 

than those who studied in a less cohesive class. For students’ percentile ranks corresponding 

to the public high school they enrolled in, outdegree, school urbanization, had negative 

significant influences while popularity and class cohesion had positive significance 

influences. 

The most important findings need to be addressed here are the influences of 

educational systems. A dummy variable, cohort, was created to test the differences between 

students from two education systems(1=cohort of competency test). The main effect of cohort 

was not significant, which means students academic performances do not different between 

two student cohorts. Students of competency test cohort who studied in a cohesive class will 

have lower probabilities to enter public high school cohort than students of entrance exam 

cohort. Students have better grades in junior high schools under competency test will have 

better performance in high school admissions than under entrance exam. Students with higher 

popularity under competency test will have lower percentile ranks than under entrance exam. 

These results indicated that research hypothesis 4a and 4c were partly confirmed while 

hypotheses 4b were not confirmed from the results of model 9. 

Results from the models of adolescent academic performance in junior high schools 

and adolescent high school placements, I concluded that integration matters as expected. 
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Class network and class context also significantly influence students’ outcome, although the 

influences were not always positive. The effect of integration, class network and class context 

were somewhat different for students from two different cohorts which implied that education 

system did significantly influence students’ outcome through the changing effect of school 

environments on students performances. More discussion will be provided in next chapter. 
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