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Abstract The purpose of this study was to determine
the performance of mathematics teachers in building
resilience and mathematical literacy towards student
learning outcomes. This type of research is ex post facto
with a sample of 283 students from a population of 961
students consisting of seven states and five private high
schools, and obtained in clusters from twelve sub-districts
in North Sumatra. The research instrument used a
questionnaire and test. The data analysis used descriptive
and inferential analysis. The results of the descriptive
analysis conclude several things, namely (1) the teacher's
performance in building mathematical resilience and
literacy is in the medium category, (2) students'
mathematical resilience, students' mathematical literacy
abilities, and student learning outcomes are in the medium
category. The results of inferential analysis show that the
teacher's performance in building mathematical resilience,
(1) has a high impact on the mathematical resilience of
students which is influenced by students' mathematical
literacy abilities to influence student learning outcomes,
and (2) has a high impact on students' mathematical
literacy abilities which is influenced by students'

mathematical resilience to affect student learning outcomes.

The teacher's performance in building mathematical
literacy, (3) has a high impact on students' mathematical
resilience which is influenced by students' mathematical
literacy abilities to influence student learning outcomes,
and (4) has a high impact on students' mathematical
literacy abilities which is influenced by students'

mathematical resilience to influence student learning
outcomes in math. Thus it can be stated that the
performance of teachers in building resilience and
mathematical literacy has an impact on student learning
outcomes.
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1. Introduction

Mathematics is studied in schools from basic education
to higher education in Indonesia. The purpose of
mathematics education is to develop problem-solving
abilities, build students' reasoning and creativity as a basis
for following developments in science and technological
knowledge, and apply them in everyday life. How are the
learning outcomes of Indonesian students in mathematics?
The Programme for International Student Assessment
(PISA) report in 2018 [1] shows that student learning
outcomes have not matched expectations, because the
mathematics education score is ranked 73 out of 78
countries. The focus of the observed ability to determine
the ranking is based on the students' mathematical literacy
abilities. Mathematical literacy is the individual's ability
to formulate, apply and interpret mathematics in various
contexts, including the ability to do mathematical
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reasoning [2]. Mathematical literacy is the ability to apply
mathematics in everyday life [3-4]. Mathematical literacy
is the ability of individuals to formulate, apply and
interpret mathematics in various contexts [5]. Thus,
improving mathematical literacy skills will
simultaneously improve student learning outcomes and
the quality of education in Indonesia [6].

Many factors can affect learning outcomes, both
internal and external factors. Internal factor is students'
perceptions of mathematics. The results of the study show
that perception is related to students' ability to learn
mathematics [7]. Students' perceptions of mathematics can
affect mathematics achievement [8]. There are differences
in achievement between students who have positive
perceptions and students who have negative perceptions
of mathematics [9]. Positive perceptions of mathematics
greatly influence mathematics learning outcomes [10]. A
positive attitude towards mathematics education is called
mathematical resilience [11]. Dweck [12] stated that
mathematical resilience is a persistent attitude in facing
difficulties in understanding mathematics. Resilience in
mathematics is an ability that allows students to face
difficult situations, which can have a negative impact [13].
Academic resilience is the ability of students to cope with,
respond to, and handle difficulties in doing assignments
[14-15], and resilience is related to individual success
[16].

Mathematical resilience is an important internal factor
in mathematics education [17]. The characteristics of a
person having resilience are persistence, hard work, and
focus on goals [18]. When viewed from external factors,
teachers play an important role in influencing student
learning outcomes [19]. The teacher acts as an informator
and organizer in the implementation of learning [20].
Thus, the failure of students in learning mathematics in
terms of teacher factors can be caused by poor
implementation of the learning process, or [21] the
interaction of teaching methods is not good [22].

Based on the above description, the learning outcomes
of Indonesian students in mathematics are not good in
terms of ranking, compared to other countries [1]. This
shows that there is a problem in learning mathematics.
This problem can be caused by mathematical resilience
factors and mathematical literacy abilities. The results of
the study indicate that there is an effect of mathematical
resilience ability on student learning outcomes [23].
Meanwhile, the impact of mathematical literacy skills is
positively related to student achievement [24-25]. Seeing
the role of resilience and mathematical literacy in student
mathematics achievement, the teacher is very instrumental
in building these two factors. Teachers have a role to
develop resilience [26], and improve students'
mathematical literacy [7]. So the research questions are;

1. How does the teacher's performance build resilience
and mathematical literacy, and student learning
outcomes?
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2. What is the impact of teacher performance,
mathematical resilience and mathematical literacy
skills on student learning outcomes?

This study aims to determine the performance of
teachers in building resilience and mathematical literacy,
and their impact on student learning outcomes in
mathematics. The results obtained can be useful as a basis
for overcoming problems with student learning outcomes
through teacher performance, resilience and mathematical
literacy, in order to obtain better mathematics education
outcomes.

2. Materials and Methods

2.1. Research Type and Research Variable

This type of research is ex post facto, because this study
reveals past events [27]. The variables of this study
consist of independent and dependent variables. The
independent variable consists of the teacher's performance
in building resilience (X;) and building literacy (X,),
students' mathematical resilience (Y;) and students'
mathematical literacy abilities (Y,). The dependent
variable is student learning outcomes in mathematics (Z).

2.2. Research Design

The research design is stated as the path diagram in
Figure 1 below.

Figure 1.

Path Diagram

2.3. Population and Sample

The study population was 961 students from seven
states and five private high schools, which were drawn as
clusters from twelve sub-districts in North Sumatra. The
sampling technique uses the Slovin formula [28], =

ToNe? where N: total population, and e = 0.05. Based on

the results of the calculation, the total sample size was 283
students.

2.4. Research Instrument

The data collection instruments were questionnaires and
liteation questions. The questionnaire consists of two parts,
namely a questionnaire to measure teacher performance,
and students' mathematical resilience. The questionnaire
contains six indicators, namely (1) persistence in learning



110

Analysis of Mathematics Teacher Performance in Building Resilience

and Mathematical Literacy on Student Learning Outcomes

mathematics, (2) self-confidence, (3) studying hard, (4)
overcoming anxiety, (5) overcoming difficulties, and (6)
attitude towards facing difficulties in learning
mathematics. The questions to test mathematical literacy
skills contain 3 ability items, namely (1) formulating, (2)
interpreting, and (3) applying mathematics to various
contexts, and achievement scores are obtained from
school documents. Test the reliability of the questionnaire
and questions using the Cronbach's Alpha formula [29],

I
x_zliv=1 gg'i

=1

if a > 0.707. Based on calculations using SPSS version 21,
Cronbach's Alpha values were 0.725, 0.804, 0.724, and
0.808 respectively for the teacher performance
questionnaire instrument to build mathematical resilience,
mathematical literacy, and a questionnaire to measure
resilience and mathematical literacy questions. This
means that the questionnaire and questions are reliable.

that is o = [ , reliable instrument criteria

2.5. Data Collection Technique

The research data collection technique was carried out
by giving questionnaires and mathematical literacy
questions to students as respondents. Questionnaires cover
the performance of mathematics teachers in building
mathematical resilience and literacy, and questionnaires to
determine the size of students' resilience to mathematics.
To measure mathematical literacy skills, students are
given questions in the form of mathematical problems.
Furthermore, the cognitive aspects of student learning
outcomes were obtained from school documents, namely
the final grade of the semester.

2.6. Data Analysis Techniques

Data analysis used descriptive and inferential analysis.
Descriptive analysis was used to determine the categories
of teacher performance, resilience and mathematical
literacy skills, and student learning outcomes. Descriptive
analysis was used to determine the category of each
research variable, then the mean (M) and standard
deviation (SD) were used to obtain an interpretation of the
intervals and categories [27] as stated in Table 1 below.

Table 1. Data Intervals and Categories

Intervals Categories
X >M+SD; High
M—SDi<XSM+ SD, Medium
X <M-SD; Low

Inferential analysis is used to determine the correlation
coefficient and whether there is an influence between the
two variables. Path analysis is used to determine the
simultaneous relationship between exogenous variables
and endogenous variables [30]. The analysis was carried
out in three stages, namely (1) testing the significance of
correlation between variables, (2) calculating the

magnitude of the path coefficient, and (3) calculating the
path coefficient from exogenous variables to endogenous
variables. Meanwhile, to determine the impact of the
pathway, the path coefficient interpretation of the research
variables was used based on the correlation coefficient [27]
as stated in Table 2 below.

Table 2. Interpretation of the correlation coefficient

Correlation Coefficient Impact
0.81-1.00 Very high
0.61-0.80 High
0.41-0.60 Moderate
0.21-0.40 Low
0.00-0.20 Very low

3. Results

3.1. Result of Descriptive Analysis

The results of data analysis using SPSS version 21
software, descriptive statistical values are stated in Table
3 below.

Table 3. Descriptive Statistics

Variable | N | Minimum | Maximum | Mean | Std. Deviation
X 283 50.00 75.00 62.6201 4.42988
X, 283 50.00 75.00 62.6131 4.41242
Y, 283 50.00 75.00 62.5583 4.83277
Y, 283 45.00 77.00 62.6961 5.52970
Z 283 50.00 78.00 63.8304 5.56262

Valid N | 283

X : Teacher performance builds resilience.
X,: Teacher performance builds literacy
Y : Student mathematical resilience.

Y,: Student mathematical literacy.

Z : Learning outcomes

Based on Table 1 and the data in Table 3, the categories
of variables X, X,, Y, Y, and Z are stated in Table 4
below.

Table 4. Frequency Distribution and Categories

Variable Interval f % Categories
1,>67 32 11.30 High
X 58<I,<67 225 79.51 Medium
I; <58 26 9.19 Low
1, >67 30 10.60 High
X, 58<I,<67 226 79,86 Medium
I3 <58 27 9,54 Low
I, >67 27 9.54 High
Y, 57<1,<67 226 79.86 Medium
1; <57 30 10.60 Low
I,>68 44 15.55 High
Y, 57<1,<68 199 70.32 Medium
1; <57 40 14.13 Low
I, >69 58 20.49 High
Z 58<I,<69 187 66.08 Medium
I; <58 38 13.43 Low
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Based on Table 3 and Table 4, it can be described that
the mean for all variables, namely variables X, X,, Y,
Y, and Z is in the second interval (I,) in the medium
category. This shows that the teacher's performance builds
mathematical resilience and students' mathematical
literacy is in the medium category. Mathematical
resilience, mathematical literacy skills and student
learning outcomes in mathematics are in the medium
category.

3.2. Result of Inferential Analysis

The results of data analysis using SPSS version 21
software obtained the correlation coefficient between the
two variables with the  test. Summary of the correlation
analysis is as in Table 5 below.

Table 5. Correlations

X X, Y, Y, z
Pearson Correlation 1 974" | 652" | 638" | 576"
X Sig. (2-tailed) .000 | .000 | .000 | .000
N 283 283 283 283 283
Pearson Correlation | .974™ | 1 | .6477 | .626™ | 560"
X> Sig. (2-tailed) .000 .000 | .000 | .000
N 283 283 283 283 283
Pearson Correlation | .6527 | 6477 | 1 | .6727 | .6617
Y, Sig. (2-tailed) .000 | .000 .000 | .000
N 283 283 283 283 283
Pearson Correlation | .638™ | .626™ | .672™ 1 615"
Y, Sig. (2-tailed) .000 | .000 | .000 .000
N 283 283 283 283 283
Pearson Correlation | .576" | .560™ | .661"" | .615" 1
z Sig. (2-tailed) .000 | .000 | .000 | .000
N 283 283 283 283 283
**_Correlation is significant at the 0.01 level (2-tailed).

Based on Table 5, it can be stated that all variables have
a very significant correlation. This means that all
exogenous variables have a significant pathway to
endogenous variables. The path can be expressed as
Figure 2 below.

[
X, Py1x (0.652)
Pzyy (0.661)
B y
rxi1x2 =0. Py1v: (0.672) 7z
h
b
X Pry) (0.615)
Py1x (0.638)

Figure 2. Path diagram and correlation

Based on Figure 2, a path equation can be made,
namely direct and correlational paths. The path equation
from X, to Z, namely (1) Py: 7Tx17 = Pzx1, (2) the path
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equation through Y, namely P,: rxi17 = Pyix1"x1v1 +
Pzy1Ty1z, and (3) the path equation through Y,, namely
P3: Tx1z = Pyax1Tx1vz2 + Pzy2Tyzz. The path equation
from X, to Z, namely (4) direct path, namely Py:
Tx2z = Pzx2, (5) the path equation through Y, namely

Ps: Tx27 = PyixzTxay1 + PzyviTyaz » (6) the path
equation through Y,, namely P¢ : 17x27 = Py2x2Tx2v2 +

Dzy2Tyzz-
The path equation from X, to Z through Y, namely (1)

Pt Tx1z = Prix1Txiv1 + Pravi Tyvivz + PzviTyviz »
and the path equation from X, to Z through Y,, namely Pyg:

Tx1z = Py2x1Tx1v2 + Pyav1 Tyivz + Pzv2 Ty2z - The
path equation from X, to Z through Y, namely Py:

Tx27 = Pyix2Txzv1 + Py2v1 Tyivz + Pzy1Tyiz » and
the path equation through Y», P1g Tx27 = Pyax2 T'x2yz +

Pya2v1 Tyvivz t Pzyz Tyaz

Based on data analysis using SPSS version 21, the
standard coefficient (f) is obtained from exogenous to
endogenous variables, as in Table 6 below.

Table 6. Matrix of Standard Coefficients

Variable X, X, Y, Y, V4
X 1 0.974 0.334 0.314 0.362
X> 0.974 1 0.348 0.304 0.343
Y, 0.334 0.348 1 0.427 0.399
Y, 0.314 0.304 0.427 1 0.303

z 0.362 0.343 0.399 0.303 1

The results of solving the path equation above using the
data in Table 5 and Table 6, obtained the path coefficients
and impacts, as in Table 7 below.

Table 7. Path Coefficients and Impacts

Path Coel;:':zlilents Impacts

P,:Path X, to Z 0.576 Medium

P,:PathX,toY, to Z 0.482 Medium
P;:Path X, toY, to Z 0.387 Low

P,: Path X, to Z 0.560 Medium

Ps:Path X, toY ; to Z 0.489 Medium
Ps: Path X, to Y, to Z 0.377 Low
P;:PathX, toY,;and Y, to Z 0.768 High
Ps:Path X, toY,and Y, to Z 0.674 High
Po:Path X, to Y, and Y, to Z 0.776 High
P:PathX,toY,andY, toZ 0.664 High

Based on Table 7, it can be stated that the path consists
of two things, namely direct and correlational path. The
path coefficient for Py, ryxqz = 0.576, where variable X,
has a medium impact on variable Z. That means, teacher
performance in building mathematical resilience has a
medium impact on student learning outcomes. Path
coefficient for P,, ryqz; = 0.482, where the path of the
variables X, through Y has a medium impact on variable
Z. That means, the teacher's performance in building
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mathematical resilience has a medium impact on students'
mathematical resilience to influence student learning
outcomes. The path coefficient for P;, ry; = 0.387,
where the path of the variable X; through Y, has a low
impact on variable Z. That means, teacher performance in
building mathematical resilience has a low impact on
students' mathematical literacy abilities to influence
student learning outcomes.

The path coefficient for P4, rx,; = 0.560, where the
path of variable X, has a medium impact on variable Z.
That means, teacher performance in building
mathematical literacy has a medium impact on student
learning outcomes. The path coefficient for Ps,
Tx2z = 0.489, where the path of the variable X, through
Y, has a medium impact on the Z variable. That means,
the teacher's performance in building mathematical
literacy has a medium impact on students' mathematical
resilience to influence student learning outcomes. The
path coefficient for Pg, 1x,7 = 0.377, where the path of
the variable X, has a low impact on Y, to influence the Z
variable. That is, the teacher's performance in building
mathematical literacy has a low impact on students'
mathematical literacy abilities to influence student
learning outcomes.

The path coefficients for P;, ryq; = 0.768,, where
the path of the variable X, through Y; which is influenced
by Y, has a high impact on the Z variable. That means,
teacher performance in building mathematical resilience
has a high impact on students' mathematical resilience
which is influenced by students' mathematical literacy to
influence student learning outcomes. The path coefficient
for Pg, ry1z = 0.674, where the path of the variable X,
through Y, which is influenced by the Y, variable has a
high impact on the Z variable. This means that the
teacher's performance in building mathematical resilience
has a high impact on students' mathematical literacy skills
which is influenced by students' mathematical resilience
to influence student learning outcomes. The path
coefficient for Py, ry1z = 0.776, where the path of the
variable X, through Y, which is influenced by Y, has a
high impact on the Z variable. That means, the teacher's
performance in building mathematical literacy has a high
impact on mathematical resilience which is influenced by
students' mathematical literacy abilities to influence
student learning outcomes. The path coefficient for P,
T'x2z = 0.664, where the path of the variable X, through
Y, which is influenced by Y has a high impact on the Z
variable. That means, the teacher's performance in
building mathematical literacy has a high impact on
students' mathematical literacy abilities which is
influenced by the mathematical resilience of students to
influence student learning outcomes.

4. Discussion

The results of descriptive analysis show that the

teacher's performance in developing mathematical
resilience and literacy is in the medium category. This
result is in accordance with a study by Muntazhimah &
Ulfah [31] which states that the mathematical resilience of
mathematics teachers is low. Furthermore, the results of
this study indicate that students' mathematical resilience,
students' mathematical literacy abilities and student
learning outcomes are in the medium category. This
ability is in line with studies which show that students in
Indonesia have low mathematical literacy skills [32-34],
the mathematical literacy skills of prospective teachers are
categorized as medium [35]. Meanwhile, moderate
category student learning outcomes can be caused by the
performance of teachers who are in the medium category,
because teacher performance affects student learning
outcomes [36], and teacher performance in the learning
process still experiences several obstacles that affect
student learning outcomes [37-38]

The results of inferential analysis partially show that
teacher performance in building resilience and
mathematical literacy has a moderate impact on student
learning outcomes. The teacher's performance in building
mathematical resilience has a moderate impact on students
'mathematical resilience, and has a low impact on
students' mathematical literacy abilities to influence
student learning outcomes. This is in line with Zanthy's
study [39] showing that the effect of mathematical
resilience on students' abilities is in the medium category,
and resilience is related to mathematical literacy [40].

Furthermore, the teacher's performance in building
mathematical literacy has a moderate impact on students'
mathematical resilience, and has a low impact on students'
mathematical literacy abilities to influence student
learning outcomes. The impact and relationship is in line
with the statement that there is a relationship between
mathematical literacy skills and students' mathematics
learning outcomes [41]. There is an influence of students'
mathematical literacy abilities on their learning
achievement [42], and mathematical literacy abilities are
one of the factors that affect students' mathematics
achievement [43].

Simultaneously, teacher performance in building
mathematical resilience has a high impact on students'
mathematical resilience which is influenced by students'
mathematical literacy abilities to influence student
learning outcomes. The teacher's performance in building
mathematical resilience has a high impact on students'
mathematical literacy abilities which is influenced by
students' mathematical resilience to influence student
learning outcomes. The existence of these impacts and
effects is consistent with the results of several studies
which show that mathematical resilience is related to
learning outcomes [44-45]. There is an effect of
mathematical resilience on student learning outcomes in
mathematics [23], [37], [46].

Furthermore, the teacher's performance in building
mathematical literacy has a high impact on the
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mathematical resilience of students which is influenced by
students' mathematical literacy abilities to influence
student learning outcomes. The teacher's performance in
building mathematical literacy has a high impact on
students' mathematical literacy abilities which is
influenced by students' mathematical resilience to
influence student learning outcomes in mathematics. This
is in accordance with what was stated by Susanti & Syam
[6] that the ability of teachers to carry out the learning
process can improve students' mathematical resilience and
literacy.

5. Conclusions

Resilience and mathematical literacy skills are needed
to achieve good learning outcomes. This can be obtained
if the teacher's performance can build resilience and
mathematical literacy properly. Therefore, a study is
needed to analyze it. The results of the study with
descriptive analysis conclude a number of things, namely
(1) the teacher's performance in building mathematical
resilience and literacy is in the medium category, (2)
students' mathematical resilience, students' mathematical
literacy abilities and student learning outcomes are in the
medium category. The results of inferential analysis
partially show that the teacher's performance in building
mathematical resilience, namely (3) has a moderate
impact on students' mathematical resilience to influence
student learning outcomes, and (4) has a low impact on
students' mathematical literacy abilities to influence
student learning outcomes. The teacher's performance in
building mathematical literacy, namely (5) has a moderate
impact on mathematical resilience to influence student
learning outcomes, and (6) has a low impact on
mathematical literacy skills to influence student learning
outcomes in mathematics.

Simultaneously, the teacher's performance in building
mathematical resilience, namely (7) has a high impact on
students 'mathematical resilience which is influenced by
students' mathematical literacy abilities to influence
student learning outcomes, and (8) has a high impact on
students' mathematical literacy abilities which is
influenced by students' mathematical resilience to
influence student learning outcomes. Furthermore, the
teacher's performance in building mathematical literacy,
namely (9) has a high impact on students' mathematical
resilience which is influenced by students' mathematical
literacy abilities to influence student learning outcomes,
and (10) has a high impact on students' mathematical
literacy abilities which is influenced by students'
mathematical resilience to influence student learning
outcomes in mathematics. Thus it can be stated that the
performance of teachers in building resilience and
mathematical literacy has an impact on student learning
outcomes.

Thus it can be stated that the performance of teachers in
building resilience and mathematical literacy has an
impact on student learning outcomes. Based on these
findings, it is necessary to make various efforts to improve
students' mathematical resilience and literacy. Further
studies for this can be carried out several studies, such as
teacher knowledge and other factors that can affect
students’ mathematical literacy and resilience, so that
student learning outcomes become better.
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