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ABSTRACT

The learning effect of advanced mathematics among Chinese college students in social
science majors is affected by factors such as personal factors, teachers’ affective
support, teaching methods, and environment factors. The aim of this study was to
explore the inter-relationships between these factors and learning effects on Advanced
Mathematics. This study also helps to further describe how to solve these influencing
factors, making it more valuable and applicable. The research samples comprised 413
students in Chinese College students in Social Science Majors. The questionnaire
consists of 7 scales: students’ learning cognition, learning self-efficacy, learning
initiative, learning effect, teachers’ affective support, teaching methods, and learning
environment. The data were processed by the software package of SPSS 24.0 and
AMOS 19.0. Parameter test (t-test and ANOVA), test hypothesis, exploratory factor
analysis, regression analysis, structural equation model (SEM), confirmatory factor
analysis, and path analysis were employed to analyze the data. The results indicated
that students’ learning effect mainly influenced by their learning initiative. There is a
positive relationship between teachers’ affective support and students’ learning
cognition, learning self-efficacy. The findings can provide important references for
improving mathematics education for social science majors’ students in Chinese
universities.

Keywords: mathematics learning, social science majors, learning initiative, learning
effect, China, university students

INTRODUCTION

Mathematics are increasingly integrated into social sciences education in universities, as evidenced by its role (and
presence) in cross-disciplinary fields such as mathematics linguistics, quantitative sociology and other disciplines.
Recent discussion on mathematics education has been focused on the effectiveness of mathematics learning among
social science majors in Chinese universities.

China lagged some way behind Western countries with respect to mathematics education in the field of social
sciences as the subject was only introduced into the area in 1979. By 2000, only 40% of Chinese universities
incorporated mathematics into the education of social sciences students. In 2003, the number grew to 90%. (Xu
Liang, 2015).

The expanded scope of mathematics education in social science studies has given rise to a litany of problems
such as outmoded teaching methods, unsatisfied learning cognition and learning initiative as well as learning. The
expanded scope of mathematics education in social science studies has given rise to a litany of problems such as
outmoded teaching methods, unsatisfied learning cognition and learning initiative as well as learning. Mathematics
education has seen less than desirable outcomes as universities often overlook the importance of the subject and
social science majors regard mathematics as being “useless.”
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Contribution of this paper to the literature

e The finding of the questionnaire helps to investigate not only students’ personal factors, such as students’
learning cognitions, learning initiative, learning self-efficacy towards mathematics learning, but also find
the novel relationship between teachers’ affective support and the mathematics learning effect.

e The exploration of this study helps to describe the learning initiative and learning self-efficacy as mediators
between teachers’ affective support and students” mathematics learning effect.

e The results of this study will help to find out how students’ learning cognition and learning initiative
influence the learning effect, to further describe how to solve these influencing factors, making it more
valuable and applicable. In fact, the study can enhance the field of mathematics education by exploring the
learning status of social science majors” students in China.

Considering all the difficulties and challenges facing today in improving mathematics education among
Chinese college students in social science majors, questions arise regarding how to develop students’ learning
initiative and learning effect. How to improve students’ learning self-efficiency in mathematics learning, how to
change their cognitions towards mathematics, how to create a better environment of mathematics learning. Our
research will try to explore these related questions.

PURPOSE AND RESEARCH HYPOTHESES

In China, cross-disciplinary fields like integrating mathematics with social sciences education has become
widespread. In this regard, it is more crucial for students of social science majors to be equipped with mathematics
skills.

From literature reviewed above, students’ learning cognition, learning initiative, teachers” affective support and
teaching methods are crucial to their mathematics learning effect. However, little research has been conducted on
it.

This study seeks to fill this gap by measuring the different factors associated with students’ learning effect
through exploratory analysis and confirmatory analysis. The study can evaluate the effectiveness of students’
mathematics learning among social science majors in China. In addition, this study looks to address some of
important questions in students’ learning effect and provides a new academic trend in learning effect research.

Therefore, the aim of this study is to establish a new structural model, which hypothesizes that students’ inner
personal factors, teachers’ factors, and other environment factors in classroom are related to students’ learning
effect in social science majors among China. The results will help students to adjust the improper learning cognition,
behaviors and suggest teachers to improve their teaching methods and give more affective supports to students.

This study seeks to answer the following research questions :

RQ1. What are the main factors influencing mathematics” learning effect among Chinese College students in
social science majors?

The first question contains two sub-questions:
1. Among all the factors, which has greater influence on their learning effect?
2. What is the relationship between students’ personal factors and other affective factors?

RQ2. Are there any relationships between the learning effect of mathematics in social science majors’ students
and students’ learning cognition, learning self-efficacy, learning initiative, teachers’” affective support, teaching
methods, environment and other factors?

For the second question, there are two sub-questions:

1. What is the relationship between mathematics learning effect and students’ personal factors? (These
personal factors include learning cognition, learning self-efficacy and learning initiative)

2. How do variable of students’ learning cognition, learning self-efficacy, and learning initiative, teachers’
affective support, teaching methods, environment factors relate to mathematics education?

RQ3. How can we improve the effectiveness by using of teachers’ affective support relate to students’
mathematics education?

Based on the research questions, auxiliary hypotheses have been put forward as follows:
HI: There is a positive relationship between environment factors and teachers” affective support.
H2: There is a positive relationship between teachers’” teaching methods and their support.

H3: There is a direct influence from teachers” affective support to students’ learning self-efficacy.
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H4: There is a positive relationship between teachers’ affective support and students” learning cognition.
Hb5: There is a positive relationship between teachers” affective support and students” learning initiative.
Hé: Students’ learning cognition has influence on their learning initiative.

H7: Students’ learning initiative has direct influence on their learning effect.

HB8: Students’ learning self-efficacy affects their learning effect.

HO: There are mediators in the relationship between related factors and students’ learning effect.

LITERATURE REVIEW

In the past few years, a considerable number of researchers have been studying the effect of mathematics
education, with a particular focus on elementary or high school students. These studies examined the effects of
multiple goals, such as students” learning initiative, teachers’ affective support, teachers and students’ attitudes,
learning strategies relate to the mathematics learning (Chi-hung Clarence Ng, 2018).

Environment Factors Affecting Students’ Learning towards Mathematics

Numerous researches have attempted to explain the mathematics learning effect in multiple factors. Recently,
many researchers have argued that students’ learning are influenced by their learning environment factors, such
as course curriculum, teachers’ support, parental influences, teaching facilities and so on. Hamide Dogan (2012)
observed that for students who are in an active learning environment, their opinions tend to differ from those who
are not exposed in such environment. Yiiksel Dede (2006) found that the value of function concept in mathematics
takes an essential place in students’ learning of the subject and influenced the whole mathematics curriculum, and
that students from all grades learned the function concept hold the formalistic view values, relevance values,
instrumental understanding/learning values, etc. Shamila Dewi Davadas (2018) used psychology theory to
examine the inter-relationships between parental influences ,teacher” affective support and classroom instruction.
The finding is that there are three environment factors which can affect students” attitude towards mathematics.
However, some researchers found other factors such as course content, teaching facilities should be considered.
Milenko Curéié¢ (2018) found that with readily available software that integrates mathematics with knowledge of
natural teaching, students can achieve significantly better quality of learning and have a fuller grasp of knowledge.
Abu Qouder Fouze (2018)pointed out that mathematics curricula with the integration of cultural and folkloric
elements and values from the daily life and society can increase student initiative in mathematics learning. Koeno
Gravemeijer (2017) identified the mathematical capabilities students need for the 21st century. Mathematics
education should focus on preparing students for the digital age.

Some other researchers also discovered that teacher exerts a critical influence on students’ mathematics
learning. Christin Laschke (2013) believe that teachers” personal characteristics play a role in students” acquisition
of knowledge, particularly in German. Jean Carroll (1994) found that the interaction of cognitive and affective
factors, teachers’ negative attitudes towards mathematic teaching exerts an influence on the students’ learning
effect.

These researchers considered that the learning influenced factors which relate to environment factors, teachers’
affective support, parental influences, course content, classroom instruction, and teachers’ attitudes. But the
researches which relate to the relationship between teachers” affective support and students’ learning effect are not
enough. However, few studies have explored the relationships between students’ learning cognition, learning self-
efficacy, learning initiative, teachers” affective support, environment factors and the learning effect in Chinese social
science majors’ mathematics education.

Students’ Personal Factors towards Mathematics Learning

In addition to environmental factors, researchers also think that students” personal factors can influence their
effectiveness of mathematics learning. Studies have so far suggested that mathematics education methods should
be improved with regard to students” personal factors. Students” attitude towards mathematics has been the main
factor that influences the learning outcomes of mathematics. Many researchers believe in the important role of
students’ attitude in reshaping their cognitions and behaviors about mathematics learning.

Besides, prior studies and investigations found that students’ effectiveness of mathematics learning have
relationship with their personal factors and environment factors, psychological factors is the mainly factor.

Hamide Dogan (2012) recognized that students” concerns about mathematics, such as anxieties and attitudes
can significantly affect their learning of mathematics. Arturo Garcia-Santillan (2017) used empirical evidences to
prove that the use of technology may be a variable influencing student’ attitude towards the process of teaching-
learning mathematics, and mathematics anxiety may also be a factor which influences their attitude.
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Figure 1. The relationship between these research variables

Besides, prior studies and investigations found that students’ effectiveness of mathematics learning have shown
a relationship between their personal factors and environment factors, with psychological factors being the main
determinants.

Based on questionnaire given to 200 secondary school students, Lawsha Mohamed (2011) found out the
students attitude towards mathematics is related to their personal confidence and the cognitive of mathematics.
Students’ positive attitude towards mathematics remained medium, gender difference has no bearing on students’
attitude. Maria de Lourdes Mata (2012) found that students” mathematics learning performance is affected by their
attitude. Li-Chen Wu's (2018) survey questionnaire in Taiwan found that teachers’ self-efficacy in inquiry skills and
abilities have influence on students” learning mathematics in non-math/science mathematics education.

Based on the previous researches, most of the studies concentered on the fields of attitude of students towards
mathematics education, particularly in primary or high school students. Therefore, this research attempts to find
the determining factors influencing the effectiveness mathematics learning among social science majors. The factors
which influence the effectiveness of mathematics in social science majors’” students with a structural equation
modeling approach. This research not only describe the learning cognition, learning self-efficacy and learning
initiative, but also discuss the teaching methods, teachers’ affective support and other environment factors which
influence the effectiveness of mathematics in social science majors’ students. And to illustrate the relationship
between the effectiveness of mathematics and students” personal factors, environment learning factors.

THEORETICAL FOUNDATIONS

Based on the previous theories and with our original research testing, we have established the theoretical
foundations.

Firstly, from existing studies, students’ learning effect can be mainly influenced by their personal factors, and
environment factors. In psychologies, personal factors such as their learning initiative, learning cognition, and
students’ learning self-efficacy may affect students’ learning attitudes and behaviors. In this end, we choose these
factors as latent variables.

Secondly, it is found that teachers have also played major roles in classes and should be fully considered in this
study. Some studies showed that students’ learning effect is affected by factors such as parental influences, teachers’
affective support and classroom instruction (Shamila Dewi Davadas, 2018). However, in our research around
universities, we have not yet found more effective data traced from parental influences. Therefore, we choose
teachers’ affective support, and teaching methods as the significant predictors to analyze.

Thirdly, we had collected and analyzed the observed items through exploratory analysis in SPSS. In addition,
covariance matrix, KMO &Bartlett’s Test and other tests had been adopted in research.

Last but not the least, we had selected the principal components, determined and explained the number of the
principal components. As a result, the relationship among these variables can be found in Figure 1. Furthermore,
by organizing the conclusions of previous studies, exploratory and confirmatory factor analyses are also carried
out with SPS524 and AMOS19 to revise the framework.
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Using Structural Equation Modeling to Examine the Proposed Model

There are several reasons for using structural equation modeling (SEM) approach to examine the proposed
model and to analyze these variables.

On the one hand, while qualitative study has been widely used in social science majors, it is more desired today
to have quantitative study to analyze the theories. The confirmatory factor analysis had been conducted to examine
the links between the latent variables and the observed items. The results of the confirmatory factor analysis will
further explain the reliability of all the variables.

On the other hand, SEM can establish the possible relationship between our variables and estimate the
interactions and correlations among these variables. With path analysis in SEM, we can estimate the direct or
indirect effects between these variables.

THE DEFINITION OF THE RESEARCH VARIABLE

Students’ learning self-efficacy (SLS), refers to students’ confidence in mathematics learning. It also refers to
their belief in their ability to successfully perform the action to achieve their learning goals. It makes learners
efficient, increases their learning satisfaction, and will improve their learning performance (Bandura, 1977; HyeSun
Jeong, 2018). Teachers’ affective support (TAS), refers to teachers’ strong influence on students” beliefs which is
necessary to encourage positive attitudes towards mathematics (Berends, Goldring, Stein, & Cravens, 2012; Sakiz
et al., 2012). Teaching Methods (TM) mainly relates to teachers’ teaching strategies or teaching model. Learning
cognition (LC), refers to students to acquire information and store it (Wen-Bo Che, 2001). Learning initiative (LI) is
mainly about students’ positive learning engagement. Learning environment (LEN) is the other factors from the
classroom which affect students’ learning effect.

RESEARCH METHODOLOGY

The research was designed to explore the relationships between the effectiveness of mathematics education in
social science majors’ students and their learning cognition, learning self-efficacy and learning initiative towards
mathematics. Taking a quantitative approach, this study includes analysis of questionnaire responses collected
from 413 students of social science majors in Chinese universities. Whether it is important for social students to
accept mathematics education is an important question being asked regarding efficacy of mathematics education.
The sampling strategy will help us to explore how the students’ personal factors as learning self-efficacy, cognition,
initiative and other environment factors as teachers” affective factors influence the learning effect.

The questionnaire consists of 7 scales: students’ learning cognition, self-efficacy, initiative, effect, teachers’
affective factors, teaching methods, learning environment.

Differ from previous, our questionnaire design considered of both current factors and relative theories. 500
questionnaires were designed with self-designed questionnaires both online and interview. However, out of 440
submitted questionnaires, 27 were not evaluated for the reason of information uncomplete. Thus, a total of 413
students’ responses were valid and analyzed. The questionnaires were distributed with valid callback rate of 93.86

%.

All information was collected from participants anonymously through online and interview. Firstly, we invited
11 participants to respond to items that measured their learning effect with SPSS and AMOS for model testing.
After the analyzing the survey results, we modified the primary questionnaire with deleted the unqualified items.
Then, we distribute the formal questionnaire and began our test. The 440 participants provided demographic
information such as gender, major, grade, and location, cognition, teachers’ affects, teaching methods. Finally,
participants responded to 32 Likert scale questions.

DATA ANALYSIS

The research was conducted in 2018, the data was analyzed with software SPSS (version 24) and AMOS (version
19). Parameter test (t-test and ANOVA), test hypothesis, exploratory factor analysis, regression analysis, structural
equation model (SME), confirmatory factor analysis, and path analysis were employed to analyze the data were
used to analysis the data. First, all the questions were tested, and it was found that the whole questionnaire was
reasonable. Then, descriptive analysis, Parameter test (t-test and ANOVA), and test hypothesis were used to
analysis the collected data. According to our theory, we tested the Cronbach’s alpha of all latent variables with
SPSS to verify the reliability. We found that only 7 latent variables were obtained (Cronbach’s alpha>0.7) and
deleted the primary latent variable which Cronbach’s alpha was lower than 0.7. Next, test hypothesis and
exploratory factor analysis conducted to compare and investigate how factors influence the effectiveness of
mathematics learning. Then, regression analysis was taken by SPSS.
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Table 1. Questionnaire items used

Latent variable Item Description of latent variable

B1  Ilike learning in advanced mathematics course.

B3 | always good at mathematics since | was a child.

B4  Ithink | have strong ability to learning advanced mathematics.

B5 Itis not difficult for me to learning advanced mathematics.

B6  Despite no regulations from university, | would learn advanced mathematics.
B7 | have confidence in learning advanced mathematics.

B2  Learning advanced mathematics are helpful for me.

B8 I think advanced mathematics is always helpful for me even when | graduated.

Students’
Learning Self-
efficacy (SLS)

Learn'lrjng B9 | can comprehend the learning purposes of advanced mathematics.
Cognition -
(L0 B10 I learn advanced mathematics not only for the scores.

B12 | had to work harder in advanced mathematics learning.

B13 I learn advanced mathematics not for getting through the test.

C1 | can take initiative to learn advanced mathematics.

C2 | always use my own initiative to collect the materials relate to advanced mathematics content.
Learning Effect C7 | can carefully finish advanced mathematics homework by my own.
(LEF) C8 | can spend spare time in advanced mathematics learning.

C9 My advanced mathematics score is relatively higher.

C10 | always finish advanced mathematics homework by my own.

C3 | often share learning experiences with teacher and students.

:_:i:irarllicg C4 | often discuss course problems with classmates in.class.
L C5 1 usually make a statement in advanced mathematics class.
C6 | can keep my mind on learning the course seriously.
D1  Teacher can inspire me to ponder over mathematics learning in class.
Teachers'’ D2  Teacher can give me useful guidance to my learning.
Affective D3 Teacher always encourage me to achieve the best.

Support (TAS) D4  Teacher always try to comprehend the difficulties when | am in trouble.
D5 Teacher gives me feedback promptly on their papers.

Learning D6 The teaching facilities have less influence on me.

Environment

(LEN) D7  The learning atmosphere in class has less influence on me.

Teaching D10 The more charming the teacher is, the more | enjoy the course.

Methods D11 The teacher gives lessons in a novel way, and even if the contents of the course are difficult, | will learn.
(T™M) D12 | dislike the obsolete textbooks in this course.

Finally, this research conducted the AMOS with confirmatory factor analysis, SME (structural equation model),
path analysis and adopted comparative analysis to derive the hypothesis. In confirmatory factor analysis, the
principal components were basically consistent with our theoretical factors. We analyzed the reasonable factors
with regression analysis. Then, we established the structural equation with AMOS. The main objective of path
analysis is to estimate the magnitude and significance of hypothesized relationships among sets of variables
illustrated in path diagrams. These procedures also involved the construction of a measurement model and path
analysis of the structural model. The results showed that the effective number of samples is 413, the number of final
detected items is 32. The questionnaire response exhibited certain content reliability and validity. Before all the
analysis, the data were checked for the absence of outliers and normality.

RESULTS

The original samples or research participants of this research were Chinese undergraduate students. These
students were selected by random from more than 10 provinces: Anhui, Chongging, Hubei, Beijing, Shanxi,
Guangdong, Sichuan, Shanghai, Jiangsu and Fujian. With grade ranging from freshmen to seniors: sophomores
(47.26%) and juniors (31.5%); freshmen (11.46%) and seniors (9.78%). The gender of these students, 249 were female,
63.25% of the sample, and 164 were male, 36.75% of the sample. The finding is in line with gender difference in
social sciences major preference as the number of female students are greater than their male counterparts. Majors
in management science (42%), literature (19.33%), economic (14.08%), education (2.63%), law (2.15%), philosophy
(1.67%), art (0.95%), history (0.48%), others (16.71%).

Based on the previous studies and modified them, this study yields a novel model by adopted technology
acceptance model and the relative theories. Table 1 shows the items for the 7 constructs in the research model were
mainly adapted from relevant items. With analysis, unqualified items were deleted, then there still have 32 items.
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Figure 2. Main Research hypothesis model

Table 2. The reliability of measures and convergent validity of the measurement model

Construct Reliability Convergent validity
CR Cronbach’s a AVE
Students’ learning self-efficacy (SLS) 0.959 0.911 0.799
Learning cognition (LC) 0.955 0.911 0.779
Learning effect (LEF) 0.970 0.951 0.847
Learning initiative (L) 1.039 0.853 1.174
Teachers' affective support (TAS) 1.048 0.911 1.292
Learning Environment (LEN) 0.975 0.734 0.951
Teaching methods (TM) 1.112 0.771 1.400

Note. CR = composite reliability; AVE = average variance extracted

With test, 7 constructs which the total variance was greater than 1, therefore, these factors can be obtained, and
the contributing rate of the total cumulative was 67.49%. The information was reliable. Using reliability analysis
results to assess the measurement model and obtained Cronbach’s alpha of 0.964 which exceeds 0.7, representing
high coefficient values for the constructs. The results confirmed that the reliability of the latent variables was
acceptable. Figure 2 presents the proposed research hypothesis model for this research. Table 2 presents the
reliability of measures and convergent validity of the measurement model. The square root of average variance
extracted (AVE) was calculated manually. These data were compared to the inter-correlations of among the
constructs. Furthermore, with Composite reliability (CR) and AVE to assess the convergent validity (Cheon et al.,
2012), the result also shows CR value was greater than the cut-off value of 0.7, AVE value was more than 0.5, the

coefficient was more than 0.7, so the research was fit for exploratory factors analysis and confirmatory factors
analysis.

Table 3 also shows the KMO and Bartlett’s Test, KMO value was 0.954 greater than 0.9, approaching 1, the

results also indicated a sig value of .000 which was lower than 0.05. Hence, the validity and reliability of this
research was reasonable.
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Table 3. KMO &Bartlett's Test
KMO &Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .954
Bartlett's Test of Sphericity Approx. Chi-Square 11590.205

Df 666

Sig .000

Table 4. Results of the Fornell-Larker Analysis of the Measurement Model

LEN TAS ™ LC SLS LEF LI

LEN 1
TAS 0.466 1
™ 0.332 0.510 1

LC 0.470 0.668 0.447 1
SLS 0.442 0.604 0.419 0.822 1
LEF 0.458 0.672 0.411 0.698 0.638 1

LI 0.492 0.721 0.455 0.812 0.727 0.835 1

Table 5. Model summary of regression analysis
Model R R Square Adjusted R Square Std. Error of the Estimate
Acad. achievement .901 .812 .810 42775
Predictors: (constant), Learning initiative, teaching methods, learning self-efficacy, teachers’ affective support, learning cognition

Table 4 presents the model’s discriminant validity. Then the research data were analyzed with variance and
multiple regression analysis. We used multiple regression analysis to test 7 constructs which are related to
effectiveness of mathematics learning. These constructs were students’ learning cognition, learning self-efficacy,
initiative, effect, teachers’ affective support, teaching methods, learning environment factors. Students’ learning
cognition, learning self-efficacy, initiative, teachers’ affective support, teaching methods, learning environment
factors as independent variable, the learning effect as dependent variable with the multiple regression analysis.

The analysis shows that:

Learning effect =-0.067+0.115*teachers’ affective support+0.021*teaching methods+0.329*learning
cognition+0.067*students’self-efficacy+0.473*learning initiative. The Coefficient value of Determination in teachers’
teaching models and students’ learning self-efficacy sig value were higher than 0.05, indicates these factors had less
relationship with students’ learning effect in advanced mathematics. Additionally, other affective factors had
greater influence on learning effect as each coefficient value was less than 0.05.

However, T-test and ANOVA were used to compare the significance of data differentiation. In ANOVA, sig
was less than 0.05. Table 5 shows after adjusted the final model, R-value was 0.810, showed that 81% predictive
can be measured with models. The regression equation had a fitting degree. Therefore, hypotheses have been
supported by the data in this research. In exploratory analysis, the range of factor loading was greater than 0.7. The
validity of the structural model is confirmed by using predicative relevance. By calculate the average of the measure
items which contained in each of the different factors as the representative data and a new column. With relevance
analysis, Pearson correlation coefficient indicates value was less than 0.01, shows that there was a remarkable
relevance between learning effect in social science majors’ students and their learning influenced factors.
Correlations among different influencing factors were observed. Learning initiative (LI) had great related to leaning
effect (LEF), the correlation value was 0.835. Students’ learning self-efficacy (SLS) had great related to leaning
cognition (LC), the correlation value was 0.822. Learning initiative (LI) had great related to leaning cognition (LC),
the correlation value was 0.812.

Figure 3 presents the first-order measurement model which shows sub-dimensions in each scales of the latent
variables. Table 6 and Figure 4 show the structural relationships among variables and the resulting values. The
teachers’ affective support was determined directly by their learning environment (8= 0.497, p < .001) and their
teaching methods (B = 0.406, p < .001), while students’ learning effect was still affected by their learning initiative
(p = 0.850, p <.001). Student’ learning initiative was affected not only by teachers” affects (3 = 0.352, p <.001), but
also the students learning cognition (8 = 0.558, p < .001). Similar to the results found for the previous models, the
students” learning effect was only affected by their learning self-efficacy (p = 0.174, p < .001). Teachers’ affective
support significantly influenced students’” learning self-efficacy (p = 0.738, p <.001), students’ learning cognition (3
=0.779, p < .001), and students’ learning initiative(p = 0.352, p <.001).The values of squared multiple correlations
for the dependent constructs of our model showed 0.582,0.607,0.741,0.544 and 0.986 of variances in teachers’
affective support, students’ learning cognition ,learning initiative, learning self-efficacy and learning effect.
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Figure 3. The Measurement Model
Table 6. Path Coefficients of the Structural Model
Hypothesis Path Path Coefficient C.R p-value Result
H1 LEN-TAS 0.497 8.013 il support
H2 TM-TAS 0.406 6.482 il support
H3 TAS—SLS 0.738 12.821 el support
H4 TAS—LC 0.779 13.730 il support
H5 TAS—LI 0.352 5.811 el support
H6 LC-LI 0.558 8.646 il support
H7 LI-LEF 0.850 12.277 el support
H8 SLS—LEF 0.174 3.355 s support

Note. ***p <.001
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Figure 4. The Structural Model

Table 7. Direct effects, indirect effects and total effects among latent variables

Effect LEN ™ TAS SLS LC LI
Direct effect 0.497 0.406
TAS Indirect effect
Total effect 0.497 0.406
Direct effect 0.738
SLS Indirect effect 0.367 0.300
Total effect 0.367 0.300 0.738
Direct effect 0.779
LC Indirect effect 0.387 0.316
Total effect 0.387 0.316 0.779
Direct effect 0.352 0.558
LI Indirect effect 0.391 0.320 0.435
Total effect 0.391 0.320 0.787 0.558
Direct effect 0.174 0.850
LEF Indirect effect 0.396 0.324 0.797
Total effect 0.396 0.324 0.797 0.174 0.850

Table 7 shows the effect of the latent variables. In other words, all major latent variables were strongly
supported by our model. The results support all the hypotheses.

FINDINGS AND DISCUSSIONS

According to the data analysis and hypotheses testing, this study yielded four findings: (1) that students’
personal factors show positive relationship towards learning effect. (2) that the mathematics learning effect also
influenced by students’ learning environment and teaching methods, but not influenced directly. (3) that students’
learning initiative, learning self-efficacy, learning cognition, teachers’ affective support are mediators in the
relationship between affective factors and students’ learning effect. (4) that the mathematics learning status of social
science majors’ students in China.

The Effects of the Students’ Personal Factors towards Learning Effect

Students’ personal factors show positive relationship towards learning effect. This study coincides with finding
from Maria de Lourdes Mata (2012), Li-Chen Wu (2018). Students’ learning cognition, learning self-efficacy,
learning initiative towards advanced mathematics play important roles in students’ learning effect. Particularly in
their cognitions that influence their learning effect a lot, their learning initiative also has a crucial effect on their
learning effect. Moreover, we found that students’ learning effect was affected by their learning initiative ( = 0.850,
p <.001), by their learning self-efficacy (B = 0.174, p < .001) this research provided new insight into the students’
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learning initiative and learning self-efficacy have direct influence on students’ learning effect. Therefore, H7 and
H8 were supported, there is a positive relationship between students’ learning initiative, learning self-efficacy and
their learning effect.

The data also shows that most of the freshmen and junior students are able to take initiative to study and review
mathematical problems through independent and self-study sessions. However, majority of the freshmen (37.60%)
often share their learning experiences or problems with their teachers. Freshmen (31.25%) on the other hand, spend
more time discussing and exchanging opinions with fellow students when it comes to the learning of advanced
mathematics. Freshmen are more attentive during class and take homework more seriously afterwards. They
(41.76%) also spend more time reading and researching on topics regarding advanced mathematics. It is in line
with the data analysis that student’ learning initiative was affected by teachers” affects (p = 0.352, p < .001).
Therefore, H5 were supported: there is a positive relationship between teachers” affective support and students’
learning initiative.

In data analysis we can also find that H6 were supported as the students learning cognition relate to their
learning initiative (p = 0.558, p <.001), so there is a positive relationship between students’ learning cognition and
their learning initiative.

The Effects of the Environment Factors towards Learning Effect

These students’ learning effect also influenced by their learning environment and teachers’ teaching methods,
but not influenced directly. The environment factors, such as other teachers’ teaching methods, environment
atmosphere also have positive influences in students’ learning effect. The teaching facilities, the learning
atmosphere, charming teacher, the novel way of the lessons, the obsolete textbooks and so on can indirectly
influence the learning effect, but primarily influences the mediation variable of teachers’ affective support. The
teachers’ affective support was determined directly by their environment ($=0.497, p < .001) and their teaching
methods ( = 0.406, p < .001). However, the influence was relatively less or limited. As a result, H1 and H2 were
supported, there is a positive relationship between teachers’ methods, environment factors and teachers” affective
support.

Teachers’ affective support or the role in mathematics education, such as the teaching methods are also
necessary to encourage students’ learning effect. It has great functions in students’ achievement and the
effectiveness of mathematics learning. Support to students’ learning, professional teaching experiences in
mathematics, businesslike in offer clearly defined learning and other affective factors in mathematics education can
influence the mathematics learning effect. These results coincide with finding from Marchis (2011). The affective
dimensions of teacher significantly affect students’ learning cognition. From data analysis, we found that teachers’
affective support significantly influenced students’ learning self-efficacy (f = 0.738, p < .001), students’ learning
cognition (B = 0.779, p < .001), H3 and H4 were supported: there is a positive relationship between students’
learning cognition, students” learning self-efficacy and teachers’ affective support.

The Relationship between Students’” Personal Factors and Other Factors towards
Mathematics Education

Personal factors along with environmental factors showed a positive association with students” learning effect.
Students’ cognitive levels and learning initiative, self-efficacy also are important factors that influence their
mathematics learning (Li-Chen Wu, 2018). Students” personal factors, teachers” factors along with environmental
factor may contribute positively to learning effect. Students’ learning effect can be influenced by both their learning
cognition, self-efficacy and teachers’ role in mathematics education. From analysis, validated teaching methods and
environment factors have positive influences on teachers’ affective support, teachers’ affective support have a
positive influence on students’ learning self-efficacy and students’ learning cognition.... Moreover, students’
learning self-efficacy and learning cognition influence students’ learning initiative. So, Students’ learning initiative,
learning self-efficacy, learning cognition, teachers” affective support are mediators in the relationship between
affective factors and students’ learning effect. H9 were supported.

The Mathematics Learning Status of Social Science Majors” Students in China

From demographic characteristic analysis of this research data, we can also find Chinese social science majors
students’” mathematics learning status. Such as the relationship between students” learning cognition and their
grade, learning effect and the majors, majors and teachers” affective support.

Grade and students’ learning cognition. The cognition of social science major students towards advanced
mathematics are variable from their grade. From the research data, we can also find that, in freshmen only 22.92%
students agree that learning advanced mathematics was useful; in sophomores this number were increase to
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28.28%; in juniors the number is 37.12%. The cognition of learning advanced mathematics among social science
majors’ students rise in accordance with the increase of their grade. The attitude of students towards mathematics
also variable with their grade. Most of the students show their interesting in advanced mathematics in sophomore.

Majors and learning effect. Students major in education (47.37%), economics (41.94%) can take more initiative
in learning mathematics, than major in law (22.22%) and literature (28.05%). Major in economics (72.58%) and
education (63.16%) can finish their homework most seriously. Literature (30.49%) and art (25%) students are less
serious about mathematics homework. They are also less likely to interact with fellow students and teachers when
learning mathematics.

Majors and teachers’ affective support. Students which major in economics and management influenced by
teacher in class a lot. The majority of these two majors showed moderate or strong agreement that teacher plays an
important role in their learning methods. Those who major in economics, management and education align with
the view that older teachers with more experience do a better job at teaching mathematics than younger teachers
with less experiences.

CONCLUSION

The results showed that students” learning initiative and cognition, teachers” affective support are significant
predictors of students’ learning effect toward advanced mathematics in social science majors. The new findings of
this research thus include: 1) students’ learning self-efficacy influences students’ learning effects; 2) teachers’
affective support has an indirect influence on students’ learning effect; 3) students’ learning cognition is mainly
influenced by teachers’ affective support, among others. Moderate predictive relevance and effect size indicate
several contributing factors such as the indirect factors, learning environment, teaching methods, etc. can exert
influence on mathematical learning effect among social science majors in Chinese universities.

Therefore, future researchers will conduct longitudinal studies on the effect of problem-solving instructional
strategies on the effectiveness of mathematics education in Chinese social science majors” students.

SUGGESTIONS

Based on the results and major findings of this study, practical suggestions are proposed as follows.

1.  From the research it is found that students’ personal factors such as learning initiative, learning self-
efficacy show positive relationship towards learning effect. Therefore, students should improve the learning
initiative, and learning self-efficacy. For example, sharing learning experiences with teachers and other students,
discussing course problems with classmates, making statements in mathematics class, and keeping their mind on
learning to improve learning initiative that will improve their learning effect.

2. Teachers are significant mediators in influencing students’ mathematics learning effect. Universities
should pay more attention to teachers’ training and teaching methods. In mathematics teaching, teachers should
inspire students to ponder over mathematics learning, give students useful guidance, encourage students to achieve
the best, and give students feedbacks promptly to influence the students.

3.  However, itis suggested that universities should establish observation and evaluation assessment systems
for both students and teachers. Then, teachers will update their teaching methods and give their affective support
to students promptly. Students should recognize their learning status and change their learning initiative or get
more learning self-efficacy.
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