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The Influence of Non-Traditional Predictors has on College Freshman: In their First Semester Grade Point Average and their First Year Grade Point Average


Over the decades universities want to figure out which students are going to be successful academically. From this want of the university which composed and equation based on high school GPA, SAT or Act scores, and etc. to predict which students will be successful academically and to admit to the university. This created enduring focus for researcher for years on the notion that academic success in college is not sole based on high school GPA and test scores, but other factors also account for the variance in high school GPA and test scores.

Research has also focused on gender differences in academic performance in specific class and overall in student grade point average (GPA). Students’ prior experiences and performances directly influence their later performance in school. This is why student’s high school GPA will influence their college academic success.


As a researcher I propose that high school GPA, motivation, and learning strategies account for the variance in college freshman GPA. High school GPA is important because it is a cumulative record of the students’ prior history and experience. Motivation and learning strategy will influence students’ to student if they are motivated to learn the material in class and through that motivation will use learning strategies to achieve success in their courses. This is why the research proposes looking at these factors as influencing freshman students’ GPA.

Also student motivation levels for their classes influence how much effort and success they’ll have in the class. The Motivated Strategies for Learning Questionnaire is a well establish survey that has been used in hundreds of studies to measure motivation and learning strategy levels. In this instrument motivation is look at to influence the learning strategies that are used and employed in the class. Therefore, if a student is motivated in the class they are take they’ll be more likely to use learning strategies, which in return will influence the student’s academic success in their class that influences their overall GPA.
Part I Research Questions:

1) Does college freshman first semester GPA differ for males and females?

2) Does college freshman first year GPA also differ for males and females?

3) Does college freshman first semester GPA differ on students’ academic goals; such as if they want to only obtain a bachelor’s degree, some graduate study, master’s degree, some doctoral study, or a doctoral degree?

4) Does college freshman first year GPA differ on students’ academic goals; such as if they want to only obtain a bachelor’s degree, some graduate study, master’s degree, some doctoral study, or a doctoral degree?

5) Are student’s first semester GPA predicted by their gender, motivation, learning strategy, and high school GPA?

6) Are student’s first year GPA predicted by their gender, motivation, learning strategy, and high school GPA?

Part II Research Questions:

1) Doe my survey questions from the MSLQ give me the same factors that have already been established?
2) Do both genders respond similarly on these factors and items?

3) The proposed model based on previous research will also be tested, that high school GPA and gender, influences motivation, learning strategies, and directly college freshman first semester GPA, along with this motivation and learning strategies also influences college freshman first semester GPA.


Methods

Participants

There were 591 participants in this study that were from a large northeastern university. Student participating were enrolled in introductory level courses. The students had a mean score of 564 on the math portion of the SAT and a mean score of 540 on the verbal portion of the SAT which translates to a mean score of 1096 on the SAT. Participating students had a mean high school grade point average of 3.28 and took AP course in high school on average of 1.61 courses with 1.33 of those AP courses transferring to in college. This sample of students from the university reside in and around the university with 79% within the state the university is located (60.4% have residences in the region (metropolitan area) around the university, 19.0% reside within the state, 16.6% reside out of state, and 3.9% reside out of the country). Participating students are composed of 62.4% females and 37.6% males that range in age from 17-47 years old with a mean age of 18.9 years old. The ethnic range of the students sample is very diverse: 64.6% White; 7.4% Black; 6.6% Hispanic; 18.3% Asian; 0.7% Other/Mixed. A majority of the students’ started college at the University (89.3) and most students take a full load (96.8%) with only a few transferring in to the University (8.0%) and fewer students take less than a full load or go part-time (2.9%). Of the sample of students, 90.7% were first semester freshman, 4.2% were in their first year, and 1.7% were sophomores. The student’s that were surveyed reported that 76.1% spoke the native language of English with only 20.3% considered another language besides English as their native language. 

Measures

Three series of surveys data was obtained from the above sample of university students. The series of surveys were composed of demographic information, background academic history, information of what students will use at the university setting to help themselves in their courses, The Motivated Strategies for Learning Questionnaire (MSLQ), and their performance (grade point average (GPA)) was recorded for their first semester and their second semester.
The Demographic Survey. This survey queried students about their background information (e.g., age, gender).

The Motivated Strategies for Learning Questionnaire (MSLQ: Pintrich et al., 1993). The MSLQ assesses students’ motivation and application of learning strategies on a seven point Likert scale, from (1) being not at all true of me to (7) being very true of me to evaluate student. The MSLQ is composed of two sections. The first section measures motivational strategies (31 items) and the second section measures student learning strategies (50 items). An example of an item from the Motivational Strategies subscale was “The most important thing for me right now is improving my overall grade point average, so my main concern in this class is getting a good grade; and an example of the Learning Strategies subscale was “If course materials are difficult to understand, I change the way I read the material”. For Part I for Quantitative Inquire In Education the subscales of motivation and learning strategies were used. To find participants overall motivation and learning strategies score the means of these two subgroups were take by average all the items together that composed the subgroup. For Part II for Structural Equation Model a sample of questions (9 items) were used to compose the motivation construct and a sample of questions (10 items) were used to compose the learning strategy construct to illustrate components of SEM, such as exploratory factor analysis, invariance analysis, confirmatory factory analysis just to name a sample of processes that will be illustrated.
Performance


In addition to the questionnaires, actual college grape point averages (GPA) were obtained from student’s academic records for each participant at the end of their first year and at the end of their third year.
Procedure

Questionnaires were distributed by the class instructors in 2002 at the end of the semester (semester 1). Students could either immediately complete the survey or return it within a week. In addition to the questionnaires, actual college GPA scores were recorded for each participant every semester for three years, after they agreed to participate in the study and had filled out the questionnaire. 
Data Analysis


Part I. For hypotheses one and two to find out if college freshman first semester GPA and first year GPA differ on gender will be analyzed using t-tests for each question. Further, for hypotheses three and four to find out if GPA’s differ on student’s academic goals will be analyzed using one-factor ANOVA and if the ANOVA is statistically significant a Post Hoc (Tukey) analysis will be run. Lastly for five and six hypotheses to predict GPA’s from gender, motivation, and learning strategy will be conducted using multiple regression.

Part II. To find out for my study and participants would create the same factors that have been would established through research could be reproduced for this current study. An exploratory factor analysis (EFA) will be used to see what factors are established from the data. Then to find out if these factors and items are the same for both males and females, which SEM will be used to see if males and females whether these constructs have the same meaning for each group. Finally, to test the research proposed model a confirmatory factor analysis (CFA) will be used to see if high school GPA and gender influence motivation and learning strategies to the college freshman first semester GPA or if these variables directly influence college freshman first semester GPA.
Results

Part I. For the first and second research questions a t-test was run to find out if freshman (a) first semester GPA or (b) first year GPA differ for males and females. The t-test results for (a) the Levene’s Test for equality of variances is assumed (p = .966). Further, the t-test for group differences shows that there is a statistically significant difference between males and females on first semester GPA, t (555) = 2.01, p < .05. Specifically, females did better than males on their GPA by .003 but not more than .283 in their first semester. The t-test results for (b) the Levene’s Test for equality of variances is assumed (p = .244). Further the t-test for group differences shows that there is a statistically significant differences between males and females on their first year GPA, t (515) = 2.79, p < .01. Specifically, females did better than males on their GPA by .053 but not more than .302 in their first year (results are further depicted in Tables 2 and 3).
=====================================================================Insert Table 2 and 3 here

=====================================================================


The third research question asks, does freshman first semester GPA differ on student’s academic goals such as wanting to obtain a bachelor’s degree, some graduate study, master’s degree, some doctoral study, or a doctoral degree? The ANOVA showed there is a statistically significant differences among the six groups for students, F (4, 541) = 2.57, p < .05. Further, Post-Hoc (Tukey) results show there are statistical differences between (a) bachelor’s degree and some graduate study (p < .05), and (b) some graduate study and doctoral degree (p < .05). Specifically, the 95% confidence interval shows that (a) that student’s wanting to obtain a bachelor’s degree outperformed other students on first semester GPA who’s goal is to obtain some graduate study by at least .05 by not more than .84.  
=====================================================================Insert Tables 4 and 5 here

=====================================================================


The fourth research question is similar to the above research question; does freshman first year GPA differ on student’s academic goals such as wanting to obtain a bachelor’s degree, some graduate study, master’s degree, some doctoral study, or a doctoral degree? The ANOVA showed there is not statistically significant differences among the six groups for students, F (4, 501) = 2.12, p = .077. . Further the researcher decided to run the Post-Hoc (Tukey) results any ways and the results show there are statistical differences still between bachelor’s degree and some graduate study (p < .05). Specifically, the 95% confidence interval shows that student’s wanting to obtain a bachelor’s degree outperformed other students on first semester GPA whose goal is to obtain some graduate study by at least .005 by not more than .705.  

=====================================================================Insert Tables 6 and 7 here

=====================================================================

For the fifth research question a multiple regression was used to predict first semester GPA from gender, high school GPA, motivation, and learning strategy. The results from the ANOVA table indicate that there is a statistical significance prediction of Y from all predictors together. In other words, there is a statistical significant proportion in the variance of student’s first semester GPA are accounted for by gender, high school GPA, motivation, and learning strategy together, F ( 4, 491) = 18.78, p<.001. Further, R² = .133 shows that 13.3 % of the variance in student’s first semester GPA is accounted for by the variance in all predictors together. Given the regression coefficient equation is Ŷ (which is first semester GPA) = (-.024) gender + (.20) motivation + (.096) learning strategy - .214. Further, the regression coefficients are not statistically significant mean that non of the predictors on their own account for an unique contribution to accounting for by the variance in first semester GPA.

=====================================================================

Insert Table 8 
===================================================================== 
For the sixth research question a multiple regression was used again to predict first year GPA from gender, high school GPA, motivation, and learning strategy. The results from the ANOVA table indicate that there is a statistical significance prediction of Y from all predictors together. In other words, there is a statistical significant proportion in the variance of student’s first year GPA are accounted for by gender, high school GPA, motivation, and learning strategy together, F ( 4, 456) = 24.18, p<.001. Further, R² = .175 shows that 17.5 % of the variance in student’s first year GPA is accounted for by the variance in all predictors together. Given the regression coefficient equation is Ŷ (which is first year GPA) = (-.072)gender + (.21)motivation + (.090)learning strategy - .77. Further, the regression coefficient for learning strategy is statistically significant (p<.05).  Meaning that, the learning strategy predictor has its own unique contribution to accounting for by the variance in first year GPA.

=====================================================================

Insert Table 9

===================================================================== 

Part II (See Tables for Exploratory Factor Analysis Tables 10, 11, and 12)
Confirmatory Factor Analysis

The results from the confirmatory factor analysis for the validation of two factors (constructs that have been established through prior research) underlying the 19-item instrument indicated a good model fit for the data. Table 13 provides the parameter estimates for the structural coefficients across items. All parameter estimates were statistically significant (p < .05), with the critical ration varying from 4.23 to 13.62.
=====================================================================

Insert Table Here 13
=====================================================================
=====================================================================

Insert Figure 2 here

=====================================================================
For the second research question on whether both males and females have the same meaning for the constructs motivation and learning strategy. Before testing for invariance for groups each group need to be tested on the hypothesized model to validate it. To do this a confirmatory factory analysis (CFA) method in the framework of structural equation modeling (SEM) was employed to analyze the groups on the factors by the items that measure that construct. The program Mplus was used to calculate the goodness-of-fit of the data to the model. To figure out goodness-of-fit four indexes were used with confirmatory factor analysis in this study: chi-square fit statistic, comparative fit index (CFI)), standardized root-mean-square residual (SRMR), and root-mean-square error of approximation (RMSEA) with its 90% confidence interval (CI). The results in Table 13 show the model was an adequate fit for the data, x² (202) = 672.31, CFI = .830, SRMR = .067, and RMSEA = .071 with a 90% CI of .065-.077.
Measure Invariance

The researcher tested for the assumption of measurement invariance using the chi-square test for the differences between two nested models. This test to determine whether the scores on each construct have the same meaning for both males and females. The process of testing for invariance includes invariance of regression slopes, invariance of intercepts, and error variance. The invariance of parameters being tested is confirmed when the chi-square differences is not statistically significant. 

=====================================================================

Insert Table 15

Table 15 provides the testing results for measurement invariance obtained with the computer program M plus. As the results in Table 16 show, the chi-square difference for Model 0 versus Model 1 (Δ x² (16) = 12.42) in not statistically significant thus providing evidence for the invariance of the regression slops across the two groups. Further, the chi-square difference for Model 1 versus Model 2 (Δ x² (17) = 43.79) is statistically significant at the .001 level. So, there is no perfect invariance of the intercepts across the two groups, but neither is there evidence of complete inequality. This situation is termed partial measurement invariance. To figure out the degree of partial invariance, Model 2 has been modified by setting an intercept free across the two groups. This is determined by looking at the modification indices (MI) that Mplus provides that has an output that list the MI that are the largest. The MI lets the researcher know the expected drop in the model chi-square value, if the parameter is freely estimated. For this study the MI for the intercepts of one item were statistically significant: Item 8 (MI = 23.57). Therefore this item 8 was set free in Model 2P which dropped the chi-square from Model 2 (43.79) by 23.57 in Model 2P to 19.15. The degree of partial invariance across the two groups seems sufficiently high to proceed with testing their mean difference on the two constructs, motivation and learning strategies.

=====================================================================

Insert Figure 3 here

=====================================================================

The group mean structure (also known as the MIMIC model) was run on Model 2P. Model 2P informed the researcher that the groups performed differently on this particular item, so there will be a direct effect from group to item 8. This is depicted in Figure 3.  The model goodness-of-fit for the MIMIC model is acceptable data fit for the group code model, x² (167) = 579.11, CFI = .847, SRMR = .063, and RMSEA = .073 with a 90% CI of .067-.080. Group mean differences were found for the motivation and learning strategy constructs are statistically significant on gender with motivation equals .28 and learning strategy equals -.39. These results mean that males had high motivation scores than females and that females had higher learning strategy scores than males.
Discussion

The t-test revealed that there are gender differences in first semester and first year GPA and that females earn a high GPA than males. Also, that students who’s goal is to obtain a bachelor’s degree earn a high GPA than those students that who want to obtain some graduate study with there being no differences between the other academic goals for the first year GPA. But for the first semester GPA there was also differences between students whose goal was to obtain some graduate study and those doctoral degree with those who’s goal is a doctoral degree earning higher GPA than those that want some graduate study. Overall, GPA is influenced by gender, motivation, and learning strategy.

The SEM analysis has show data is a good fit for the model that gender influences motivation, learning strategy and first semester GPA. Also, that high school GPA influences learning strategy and first semester GPA. Further, motivation influences learning strategies and first semester GPA. This model also reveals that males score higher motivation levels then females, but females learn higher learning strategy level then males. The only item that males didn’t have high score than females on motivation was item 8 that asks, “The most satisfying thing for me in this course is trying to understand the content as thoroughly as possible.” Agreeing with the t-test this model also reveals that females earn higher first semester GPA’s than males. This model also reveals that prior experience in high school specifically in GPA influences directly first semester GPA in college freshman.
Limitations and Future Research

For a true study the same data would not be used for EFA and CFA, but instead the data should be split in half to use half for EFA and the other half for the CFA. Also only a sample of the MSLQ questions were used to measure motivation and learning strategy which doe not give the full picture of the MSLQ. A limitation of the MSLQ is that it’s a self-reported instrument which participants answer questions on a Likert scale.


Future research should continue to look at over variables beside test score that influence students GPA. The full MSLQ instrument should be looked at and its influence on student GPA and if there are still gender differences. 
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Table 1.

Sample Size Mean, and Stand on Gender, Academic Goal, High School GPA, First Semester GPA, First Year GPA, Motivation, and Learning Strategies 
_​__________________________________________________________
N
     M

  SD
____________________________________________________________
Gender


586
     1.37
0.48
Academic Goal
573
     3.48
1.42
High School GPA
536
     3.28
0.37
First semester GPA
557
     2.69
0.66

First Year GPA
517
     2.73
0.70

Motivation

580
     5.00
0.85
Learning Strategies
574
     4.88
0.81

Table 2.

Means and Standard Deviations and T-Test on Math First Semester GPA by Gender

________________________________________________________________________








       95% Confidence Interval

________________________________________________________________________



N
   M
   SD   
    
t
df
   p
Lower
 
 Upper
________________________________________________________________________

Females
352
2.75
   0.80
        2.01        555
.045
 0 .003

0.283
Males

205
2.60
  0.82
Table 3.

Means and Standard Deviations and T-Test on Math First Year GPA by Gender

________________________________________________________________________








       95% Confidence Interval

________________________________________________________________________



N
   M
   SD   
    
t
df
   p
Lower
 
 Upper
________________________________________________________________________

Females
324
2.79
   0.69          2.79        515
.005
 0 .053

0.302

Males

193
2.62
  0.71

Table 4.

ANOVA of Academic Goals (bachelor’s degree, some graduate studies, master’s degree, some doctoral studies, and doctoral degree) on First Semester GPA
______________________________________________________________________________


SS

df

MS

F

p
______________________________________________________________________________
Between
6.77

4
        1239.89

2.57

.037
Within

356.83
          541

  1.69
Table 5.

Post Hoc Test Tukey HSD on Academic Goals First Semester GPA
________________________________________________________________________








95% Confidence Interval
________________________________________________________________________
      Goal 1 vs. Goal 2


MD

p
Lower

Upper

________________________________________________________________________

Bachelor’s degree
Some Grad study
.444*
       .019
.048

.840

Bachelor’s degree
Masters

.086
       .820
-.134

.306



Bachelor’s degree
Some Doc study
.095
       .996
-.593

.782



Bachelor’s degree
Doctoral degree
-.007
      1.000
-.289

.275
Some Grad study
Masters
            -.359
        .100
-.757

.040

Some Grad study
Some Doc study
-.350
        .720
-1.113

.414

Some Grad study
Doctoral degree
-.452*
        .038
-.887

-.016
Masters
Some Doc study
             .009
       1.000
-.680

.698
Masters
Doctoral degree
            -.093
        .898
-.378

.192
Some Doc study
Doctoral Degree
-.102            .995
-.813

.609
Table 6.

ANOVA of Academic Goals (bachelor’s degree, some graduate studies, master’s degree, some doctoral studies, and doctoral degree) on First Year GPA
______________________________________________________________________________



SS

df

MS

F

p
______________________________________________________________________________

Between
4.21

4
       
 1.05

2.12

.077

Within

248.64
          501

  0.50

Table 7.

Post Hoc Test Tukey HSD on Academic Goals First Semester GPA
________________________________________________________________________








95% Confidence Interval
________________________________________________________________________
      Goal 1 vs. Goal 2


MD

p
Lower

Upper

________________________________________________________________________

Bachelor’s degree
Some Grad study
.355*
       .044
.006

.705
Bachelor’s degree
Masters

.026
       .997
-.172

.224



Bachelor’s degree
Some Doc study
.055
       .999
-.571

.680



Bachelor’s degree
Doctoral degree
-.022
       .999
-.278

.233
Some Grad study
Masters
            -.330
        .078
-.681

.022
Some Grad study
Some Doc study
-.301
        .755
-.990

.389
Some Grad study
Doctoral degree
-.377
        .060
-.764

.010
Masters
Some Doc study
             .029
       1.000
-.597

.655
Masters
Doctoral degree
            -.048
         .987
-.306

.211
Some Doc study
Doctoral Degree
-.077            .987
-.724

.570
Table 8.

Multiple Regression with gender (1=female and 2=male), Motivation, and Learning Strategies on First Semester GPA  
________________________________________________________________________


 b              
  t

r

r²

p



__________________________________________________________________
Constant
-.214
    
-.542

.364

.133

.588


Gender

-.024
    
-.311





.756
Motivation
.020
    
.434





.665
Learning Str.
.096
    
1.923





.055

1st S. GPA
.719

7.496





.000
Note.
Table 9.

Multiple Regression with gender (1=female and 2=male), Motivation, and Learning Strategies on First Year GPA  
________________________________________________________________________


 b              
  t

r

r²

p



__________________________________________________________________
Constant
-.077
    
-.221

.418

.175

.826


Gender

-.072
    
-1.081





.280

Motivation
.021
    
.496





.620

Learning Str.
.090
    
2.043





.042

1st yr GPA
.715

8.286





.000
Note.
Table 10
Initial Eigenvalue compared to Random Eigenvalues Means to Find Out How Many Factors 
	Items
	Initial Eigenvalues
	Random Eigenvalues Means

	1
	5.727
	1.339

	2
	2.139
	1.277

	3
	1.304
	1.233

	4
	1.006
	1.190

	5
	0.885
	1.154

	6
	0.808
	1.114

	7
	0.764
	1.085

	8
	0.741
	1.052

	9
	0.711
	1.019

	10
	0.650
	0.991

	11
	0.623
	0.961

	12
	0.553
	0.933

	13
	0.537
	0.902

	14
	0.501
	0.872

	15
	0.483
	0.843

	16
	0.423
	0.811

	17
	0.418
	0.779

	18
	0.298
	0.742

	19
	0.251
	0.700




Note: Table shows 3 factors

Table 11

Factor Loadings for Items

	
	
	Factors Loadings


	

	Items


	1
	2
	3

	4
	.820
	---
	---

	6
	.786
	---
	---

	2
	.778
	---
	---

	9
	.718
	---

	---

	1
	.673
	---
	---

	7
	.639
	---
	---

	5
	.619
	---
	---

	3
	.525
	---
	---

	12
	---
	.700
	---

	10
	---
	.677
	---

	15
	---
	.660
	---

	16
	---
	.615
	---

	11
	---
	.596
	---

	17
	---
	.574
	---

	8
	---
	.553
	---

	14
	---
	.430
	---

	18
	---
	---
	.786

	13
	---
	---
	.738

	19
	---
	---
	.538


Table 12
Baseline Model of Two Constructs (Motivation and Learning Strategy) on Gender

	Construct
	Items

	Motivation
	

	Item 1
	I believe I will receive an excellent grade in this class.

	Item 2
	I’m certain I can understand the most difficult material presented in the readings for this course.

	Item 3
	I’m confident I can understand the basic concepts taught in this course.

	Item 4
	I’m confident I can understand the basic concepts taught in this course.

	Item 5
	In a class like this, I prefer course material that arouses my curiosity, even if it is difficult to learn.

	Item 6
	I’m confident I can do an excellent job on the assignments and tests in this course.

	Item 7
	I expect to do well in this course.

	Item 8
	The most satisfying thing for me in this course is trying to understand the content as thoroughly as possible.

	Item 9
	I’m certain I can master the skills being taught in this class.

	Learning Strategy
	

	Item 10
	I usually study in a place where I can concentrate on my course work.

	Item 11
	I make good use of my study time for this course.

	Item 12
	I work hard to do well in this class even if I don’t like what we are doing.

	Item 13
	I find it hard to stick to a study schedule.

	Item 14
	I ask the instructor to clarify concepts I don’t understand well.

	Item 15
	I make sure I keep up with the weekly readings and assignments for this course.

	Item 16
	Even when course materials are dull and uninteresting, I manage to keep working until I finish.

	Item 17
	I try to identify students in this class whom I can ask for help if necessary.

	Item 18
	I often find that I don’t spend very much time on this course because of other activities.

	Item 19
	I rarely find time to review my notes or readings before an exam.


Table 13
Two-Factor Baseline Model of Motivated Strategies for Learning Questionnaire
	Construct and Items
	Estimate of Regression Slope
	SE

	Motivation
	
	

	Item 1
	.76
	.06

	Item 2
	.97
	.08

	Item 3
	.54
	.06

	Item 4
	.94
	.07

	Item 5
	.75
	.08

	Item 6
	1.00
	.00

	Item 7
	.82
	.06

	Item 8
	.66
	.07

	Item 9
	.83
	.06

	Learning Strategy
	
	

	Item 10
	.90
	.10

	Item 11
	1.00
	.00

	Item 12
	.97
	.10

	Item 13
	.51
	.12

	Item 14
	.69
	.11

	Item 15
	.89
	.10

	Item 16
	.95
	.11

	Item 17
	.73
	.12

	Item 18
	.61
	.12

	Item 19
	.61
	.11


Table 14
Goodness-of-Fit Tests for the Whole Model (in Figure )

	
	
	
	
	
	90% CI for RMSEA



	x² (N=536 )
	df
	CFI
	SRMR
	RMSEA
	Lower


	Upper

	672.31

	202
	.830
	.067
	.071
	.065
	.077


Table 15
Confirmatory Factor Analysis for the Whole Model

	Path


	Estimate
	S.E.
	Est./S.E.

	Motivation on Cumm1
	0.116
	0.041
	0.828*

	Learning Strategy on Cumm1
	0.086
	0.046
	1.879

	Gender on Motivation
	0.204
	0.036
	5.688*

	Gender on Learning Strategy
	-0.214
	0.037
	-5.825*

	High school GPA on Motivation
	-0.011
	0.034
	-0.320

	High school GPA on Learning Strategy
	0.098
	0.034
	2.894*

	Gender on Cumm1
	0.014
	0.021
	-0.649

	High school GPA on Cumm1
	0.050
	0.021
	2.390*

	Motivation on Learning Strategy
	0.489
	0.063
	7.797*


Note: * p < .05.

Table 16
Test for the Invariance of Regression Slopes and Intercepts Across Two Groups of Gender
	Model
	x²
	df
	Δ x²
	Δ df

	Model 0
	804.32
	303
	
	

	Model 1
	816.74
	319
	12.42
	16

	Model 2
	860.53
	336
	   43.79**
	17

	Model 2P
	835.89
	335
	19.15
	16


Note: Model 0: Non invariant slopes and intercepts;

Model 1: Invariant slopes, non invariant intercepts;

Model 2: Invariant slopes and invariant intercepts;

Model 2P: Invariant slopes and invariant intercepts, with a “free” intercept for Item 8 (partial invariance).

**p < .001.

Table 17
Mimic Model Information

	Path
 
	Estimate
	S.E.
	Est./S.E.

	Motivation on Gender
	0.277
	0.087
	3.186*

	Learning Strategy on Gender
	-0.394
	0.099
	-3.984*

	X8 on Gender
	-0.655
	0.123
	-5.307*

	Motivation with Learning Strategy
	0.421
	0.057
	7.385*


Note: * p < .05.
Table 18
Effect Size on Mimic Model
	
	d


	Motivation on Gender
	(.277) / sqrt (.69) = .333

	Learning Strategy on Gender
	(.394) / sqrt (.765) = .450
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Figure 2 and 3 see attached files.
