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Abstract  Mathematics is a fundamental subject to 

science, technology and engineering. Therefore, a good 

mathematics achievement is required for students to face 

the future challenges. However, the problem of low 

mathematics achievement still persists and one of the 

factors have been found to contribute to this problem that 

include teacher factors. Previous researchers have linked 

teacher factors with various elements such as teacher 

quality, teacher effectiveness, teaching practices, teacher 

characteristics, Teacher Pedagogical Content Knowledge 

(TPCK), teacher satisfaction and professional development. 

However, knowledge of the dominating teacher factors has 

been very limited in recent five years of research especially 

in mathematics achievement. Therefore, a systematic 

review will be conducted to identify the issue. The articles 

used in this review were accessed from January 2019 to 

June 2019 using the Scopus database and Clarivate 

Analytic Journal for Web of Science (WOS). To ensure that 

this review was done systematically, guidelines by 

Preferred Reporting Items for Systematic review and Meta-

Analyzes (PRISMA) were used. It is found that the 

dominant of teacher factors that significant relation with 

student’s mathematics achievement is teacher 

characteristics from dimension of teacher quality. 

Therefore, the stakeholder needs to emphasize on the 

teacher characteristics dimension of teacher quality to 

improve student’s mathematics achievement. 

Keywords  Teacher Quality, Teacher Effectiveness, 

Teaching Practices, Teacher Characteristic, Teacher 

Pedagogical Content Knowledge (TPCK), Teacher 

Satisfaction, Professional Development, Mathematics 

Achievement 

1. Introduction

Mathematical achievement is critical to ensuring that 

students continue to learn and to find good jobs in the future. 

Good mathematical achievement also reflects the mastery 

of the people of a country in science, technology and 

engineering. This is because mathematics is fundamental to 

science, technology and engineering. The mastery of the 

people of a country in science, technology and engineering 

is crucial because the competition in the era of 

globalization is now demanding that people effectively 

apply mathematical knowledge to the real world. However, 

to this day, the level of students’ achievement in 

mathematics is still low. This evidence is based on the 

grades of their mathematics achievement in examinations 

conducted at school, national and international levels. 

Many studies have been conducted to study the factors 

contributing to this problem which includes factors of 

student (Ayotola & Adedeji 2009; Hemmings et al. 2011; 

Murayama et al. 2013), teacher (Firmender et al. 2014; 

Hadley & Dorward 2011), administrator (Kitsantas et al. 

2011; Schreiber 2002) and family (Chiu & Xihua 2008; 

Sheldon & Epstein 2005; Yan & Lin 2005). However, there 

are still shortcomings in previous studies, especially on 

teacher factors. 

According to Goldhaber et al. (2019), teacher 

effectiveness has been found to be the most important 

school resource related with students achievement in 

particular students’ mathematic achievement (Asadullah 

2019). Previous researchers have linked teacher factors 

with various dimension such as teacher quality (Darling-

Hammond 2015; Goe 2007), teacher effectiveness 

(Campbell et al. 2012; Kearney & Garfield 2019), teaching 

practices (Aslam & Kingdon 2011; Blazar 2015), teacher 

experience (Fung et al. 2017; Hanushek & Rivkin 2006), 

teacher characteristics (Armstrong 2015; Toropova et al. 

2019), teacher qualifications (Buddin & Zamarro 2009; 

Lydia & Joash 2015) and teacher knowledge (Hill et al. 

2005; Tengku Zawawi et al. 2009). However, knowledge 

of the dominating factors of teachers has been very limited 

in recent five years of research especially in mathematics 
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achievement. It is important to identify dominating factors 

of teachers in student’s mathematic achievement. This is 

because from the information, the stakeholders can make 

effective plans for improving student’s mathematics 

achievement. Therefore, the purpose of this review is to 

identify the dominating teacher factors in student’s 

mathematics achievement. This systematic review was 

conducted in accordance with the guidelines issued by 

Preferred Reporting Items for Systematic review and Meta-

analyzes (PRISMA).  

2. Materials and Methods

Line guidance issued by PRISMA was used to conduct a 

systematic review on teacher factors and mathematics 

achievement. Article sources were derived from Scopus 

and Web of Science (WOS) considering some of the 

conditions set by the steps of the review process 

(identification, screening and eligibility) as well as data 

abstraction and analysis. 

2.1. PRISMA 

This review was guided by the PRISMA Statement 

(Preferred Reporting Items for Systematic reviews and 

Meta-Analyses). According to Sierra-Correa and Cantera 

Kintz (2015), it offers three unique advantages which are 1) 

defining clear research questions that permits a systematics 

research, 2) identifying inclusion and exclusion criteria and 

3) attempting to examine large database of scientific

literature in a defined time. The PRISMA Statement allows 

for rigorous search of terms related to teacher quality and 

student achievement. 

2.2. Resources 

The review depends on two main journal database – 

Scopus and Web of Science (WoS). WoS is a vigorous 

database consisting of > 33,000 journals with coverage of 

over 256 disciplines including subjects related to 

environmental studies, social issues, interdisciplinary 

social science and planning and development. WOS 

includes over 100 years of extensive back file and citation 

data, stable by Clarivate Analytics and grad them by three 

separate measures: citations, paper and citations per-paper. 

Second database used in this review is Scopus. It had 

abstract and citation database of peer-review literature with 

more than 22,800 journals from 5000 publishers worldwide. 

Scopus can also be found in diverse subject areas such as 

social sciences, environmental science and biological 

science and agriculture. 

2.3. Eligibility and Exclusion Criteria 

Reviewers have identified several eligibility and 

exclusion criteria. Firstly, note to literature type which only 

journal articles are selected which means books, book 

series, book chapters and conference proceeding are 

excluded. Second, with regards to avoid any distraction and 

difficulty in translating, the searching attempt excluded the 

non-English publication and extracted only on articles 

published in English. Thirdly, regarding to timeline, a 

period of 5 years is selected (between 2015 and 2019), an 

acceptable period of time to examine the growth of research 

and related publications. As the review process focused on 

element of teacher factors towards mathematics 

achievement, indexed articles in social sciences based are 

selected, which means, articles issued in hard science index 

(Science Citation Indexed Expanded) are excluded. 

2.4. Systematic Review Process 

Four phases were engaged with the systematic review 

process. The survey procedure was performed in January 

2019. The primary stage recognized keywords were 

utilized in the research process. Depending on past 

investigations, thesaurus, catchphrases comparative which 

were identified with teacher factors and mathematics 

achievement were used (Table 2). At this stage, after 

cautious screening, two copies of articles were expelled. 

The subsequent stage was screening, at this stage, out of 

709 articles qualified to be checked on, an aggregate of 203 

articles were evacuated. The third stage is eligibility, where 

the full articles were obtained. After cautious assessment, 

an aggregate of 45 articles were avoided as some did not 

concentrate on inland cultivating networks, were not 

experimental articles, did not canter on adjustment 

rehearses or did not concentrate on teacher factors and 

mathematics achievement. The last phase of survey 

brought about a sum of 40 articles that were utilized for the 

subjective examination (see Fig. 1).  

Table 1.  The inclusion and exclusion criteria 

Criterion Eligibility Exclusion 

Literature type Journal (research articles) 
Journals (systematic review), book series, book, chapter in book, conference 

proceeding 

Language English Non-English 

Time line Between 2015 and 2019 <2015 
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Table 2.  The search string used for the systematic review process. 

Databases Keywords used 

Scopus 

TITTLE-ABS- KEY((“teacher* quality” OR “teacher*qualifications” OR “teacher* characteristics” OR 

“teacher* practices” OR “teacher* effectiveness”) AND (“mathematics achievement” OR “mathematics 

performances” OR “students achievement” OR “students’ performance”)) 

Web of Science 

TS=((“teacher* quality” OR “teacher*qualifications” OR “teacher* characteristics” OR “teacher* practices” 

OR “teacher* effectiveness”) AND (“mathematics achievement” OR “mathematics performances” OR 

“students achievement” OR “students’ performance”)) 

Figure 1.  The flow diagram of the study(Adapted from Moher et al. 2009) 

2.5. Data Abstraction and Analysis 

The rest of the articles were surveyed and examined. 

Endeavors were focused on explicit investigations that 

reacted to the figured inquiries. The information was 

removed by perusing the edited compositions first where at 

that point are the full articles (top to bottom) to recognize 

fitting topics and sub-subjects. Subjective examination was 

performed utilizing investigation content to associate 

subjects identified with teacher factors and mathematics 

achievement. The creators at this point composed sub-

subjects around the topics built up by typology.  

3. Results

The review resulted in seven construct teacher factors. 

The constructs are teacher quality, teacher effectiveness, 

teaching practices, teacher characteristics, teacher 

pedagogical content knowledge, teacher satisfaction and 

professional development. These constructs and dimension 

are taken into account based on statements made by the 

researcher (Table 3). Therefore, there is an overlap of 

dimension in the constructs of teachers’ factors in the 

explanation. This is because researchers do not specify the 

teacher factors in their study as teacher quality. 
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Table 3.  The finding. 

No. Authors/countries Main study design TQ TE TP TC TPCK TS PD 

1 Bhai and Horoi (2019) QN √ 

2 O’Dwyer et al. (2015) QN √ 

3 Kearney and Garfield (2019) QN √ 

4 Tourón et al. (2018) QN √ 

5 Adnot et al. (2017) QN √ 

6 Aziqwe et al. (2016) QN √ 

7 Bacher-Hicks et al. (2019) QN √ 

8 Canales and Maldonado (2018) QN √ 

9 Blömeke and Olsen (2019) QN √ 

10 Talancé (2016) QN √ 

11 Cordero & Gil (2018) QN √ 

12 Kraft (2012) QN √ 

13 Reddy et al. (2019) QN √ 

14 Ortega et al. (2018) QN √ 

15 Lee (2018) QN √ 

16 Torres (2018) QN √ 

17 Gershenson (2018) QN √ 

18 Asadullah (2019) QN √ 

19 Burns et al. (2019) QN √ 

20 Burroughs et al. (2019) QN √ 

21 Gerritsen et al. (2016) QN √ 

22 Lynch et al. (2017) QN √ 

23 Cueto et al. (2016) QN √ 

24 Dimosthenous et al. (2019) QN √ 

25 Marcenaro-Gutierrez et al. (2015) QN √ 

26 Klusmann et al. (2016) QN 

27 Zakharov et al. (2016) QN √ 

28 Mogwathi et al. (2018) QN √ 

29 Cowan and Goldhaber (2015) QN √ 

30 Çakır and Bichelmeyer (2016) QN √ 

31 Son et al. (2016) QN √ 

32 Azam and Kingdon (2015) QN √ 

33 Ing et al. (2015) QN √ 

34 Polly et al. (2015) QN √ 

35 Meroni et al. (2015) QN √ 

36 Shuls and Trivitt (2015) QN √ 

37 Suviste et al. (2016) QN √ 

38 Thomas et al. (2018) QL √ 

39 Miao et al. (2015) MM √ 

40 Chu et al. (2015) QN √ 

TQ=Teacher Quality, TPCK=Teacher Pedagogical Content Knowledge, TE=Teacher Effectiveness, TS=Teacher Satisfaction, TP=Teaching 
Practices, PD=Professional Development, TC=Teacher Characteristics, QN = Quantitative, QL = Qualitative, MM=Mixed Method 
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3.1. Relationship between Teacher Factors and 

Mathematics Achievement 

This section concentrates on relationship between 

teacher factors and mathematics achievement such as 

teacher quality, teacher effectiveness, teaching practices, 

teacher characteristics, teacher pedagogical content 

knowledge, teacher satisfaction and professional 

development. 

3.1.1. Teacher Quality 

A total of 16 of 40 studies focus on teachers’ quality with 

mathematics achievement (Bhai & Horoi 2019; Canales & 

Maldonado 2018; Talancé 2016; Torres 2018; Gerritsen et 

al. 2018; Shuls & Trivitt 2015; Gershenson 2018; Azam & 

Kingdon 2015; Burroughs 2019; Lynch 2017; Lee 2018; 

Chu et al. 2018; Adnot et al. 2018; Kraft 2015; Meroni et 

al. 2015; Bacher-Hicks 2019). Some researchers refer 

teacher quality with similar constructs but some are 

different. The summary is shown in the Table 4. 

Table 4.  Teacher quality 

Authors (Years) Dimension 

Bhai & Horoi (2019) 

Canales & Maldonado (2018) 

Talancé (2016) 

Torres (2018) 

Gerritsen et al. (2018) 

Shuls & Trivitt (2015) 

Teacher characteristics 

Lee (2018) 

Gershenson (2018) 

Azam & Kingdon (2015) 

Teacher effectiveness 

Burroughs (2019) 

Lynch (2017) 
Teaching practices 

Lee (2018) 

Chu et al. (2018) 
Teacher qualification 

Adnot et al. (2018) 

Kraft (2015) 
Teacher turnover 

Meroni et al. (2015) Teacher skill 

Bacher-Hicks (2019) Teacher performance 

Based on the literature review it was found that there are 

seven dimensions of teacher quality derived from 16 

studies. These dimensions are teacher characteristics, 

teacher effectiveness, teaching practices, teacher 

qualification, teacher turnover, teacher skill and teacher 

performance. 6 of 16 studies focus on teacher 

characteristics. Finding of this review consistent with Goe 

(2007) that claim teacher quality has defined and measure 

in many ways. 

We also found that each dimension is measured using 

different elements such as teachers' salary records (Bhai & 

Horoi 2019; Talancé 2016), teaching experience (Bhai & 

Horoi 2019; Canales & Maldonado 2018; Talancé 2016; 

Gerritsen et al. 2018; Shuls & Trivitt 2015), achievement 

and professional certificates (Bhai and Horoi 2019; Shuls 

& Trivitt 2015; Talancé 2016), teacher gender (Canales & 

Maldonado 2018; Talancé 2016; Gerritsen et al. 2018), 

years of professional experience (Canales & Maldonado 

2018), measure post-graduate credential (Canales & 

Maldonado 2018), measure the institution where the 

teacher studied (Canales & Maldonado 2018), teacher 

baccalaureate degree (Canales & Maldonado 2018, Talancé 

(2016), local teacher (Talancé 2016), teacher training 

(Talancé 2016), bonus and teacher other work (Talancé 

2016). Torres (2018) examine teacher characteristics as 

mathematics teacher and teaching same student in 9th and 

10th grade.  

Finding of the studies found that teacher experience and 

National Board Certification have positive and significant 

effect with student achievement (Bhai & Horoi 2019). 

However, Canales & Maldonado (2018) found teacher 

experience have non-linear relation with student’s 

achievement. The finding is consistence with others study 

such as Ayieko et al. (2018), Nkrumah (2018) and 

Toropova et al. (2019) claim that teacher experience has 

non-linear relation with student achievement. In addition, 

Talancé (2016) found that teacher experience and 

education give little effect on student’s mathematics 

achievement.  

Another dimension of teacher quality that found in this 

review are teacher effectiveness (Lee 2018; Gershenson 

2018; Azam & Kingdon 2015), teaching practices 

(Burroughs 2019; Lynch 2017), teacher qualification (Lee 

2018; Chu et al. 2018), teacher turnover (Adnot et al. 2018; 

Kraft 2015), teacher skill (Meroni et al. 2015) and teacher 

performance (Bacher-Hicks 2019). This study also found 

that student teaching by highly qualified teacher has a 

positive learning outcome (Gershenson 2018).  

3.1.2. Teacher Effectiveness 

A total of 4 out of 40 studies focus on teacher 

effectiveness to cope mathematics achievement. The first 

study from Kearney and Garfield (2019) identifies the 

effectiveness of teachers from the point of view of students. 

Item for measuring teacher effectiveness in this study were 

teachers reach the highest levels of student difficulty, 

teachers' self-confidence in motivating their students, 

teachers will give up when students don't want to learn, 

teachers have no teaching skills, teachers believe that every 

student can learn and teachers lack the skills to handle 

discipline problems. The second study from Asadullah 

(2019) examine teacher effectiveness used value-added 

model. Cowan and Goldhaber (2015) using teachers 

certified by the National Board for Professional Teaching 

Standards (NBPTS) to identify teacher effectiveness. 

Dimosthenous et al. (2019) investigated teacher 

effectiveness using model dynamic effectiveness 

(Creemers & Kyriakides 2009).  

Although these studies measure teachers' competence in 

different ways, it is found that 3 of 4 studies found 

significant relation with mathematics achievement 

(Kearney & Garfield 2019; Cowan and Goldhaber 2015; 

Dimosthenous et al. 2019). Except Asadullah (2019) argues 

that weaknesses in measurement method.  
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3.1.3. Teaching Practices 

A total of 12 out of 40 studies focus on teaching practice 

to cope mathematics achievement (O’Dwyer et al. 2015; 

Tourón et al. (2018); Aziqwe et al. 2016; Cordero & Gil 

2018; Reddy at al. 2018; Dimosthenous et al. 2019; Son et 

al. 2016; Ing et al. 2016; Suviste et al. 2016; Thomas et al. 

2018; Miao et al. 2015; Burns et al. 2019).  

The results of 11 out of 12 studies found that teacher 

teaching practices were significantly associated with 

mathematics achievement (O’Dwyer et al. 2015; Aziqwe et 

al. 2016; Cordero & Gil 2018; Reddy at al. 2018; 

Dimosthenous et al. 2019; Son et al. 2016; Ing et al. 2016; 

Suviste et al. 2016; Thomas et al. 2018; Miao et al. 2015; 

Burns et al. 2019). While the finding of Tourón et al. (2018) 

study did not support. Burns et al. (2019) found that teacher 

feedback-feedforward is related with student’s 

mathematics achievement. Teacher feedback-feedforward 

will help student to revise their mathematics exercise. It 

helps student to identify their weakness in certain topic. 

From that, students can learn from a mistake. this situation 

will help students improve their understanding and improve 

mathematical achievement. The results of this study 

highlight the importance of teacher teaching practices in 

improving student mathematics achievement.  

3.1.4. Teacher Characteristics 

A total of 4 out of 40 studies focused on teacher 

characteristics to cope with students’ achievement 

(Blömeke and Olsen 2019; Ortega et al. 2018; Zakharov et 

al. 2016; Çakır and Bichelmeyer 2016). Researchers refer 

teacher characteristics as Table 5.  

Table 5.  Teacher characteristics 

Author (Years) Teacher characteristics 

Blömeke and Olsen 

(2019) 

Teacher education major, teaching 

experience, professional development, 

preparedness and instructional quality 

Ortega et al. (2018) 

Teacher gender, certification, years of 

teaching experience, being trained in 

programs with subject specialization and 

strong practicum component 

Zakharov et al. (2016) 

Teacher test score, teacher gender, 

teacher education, teacher subject 

trained, teaching experience, principal 

reported and school resources 

Çakır and Bichelmeyer 

(2016) 

Instructors’ educational credentials, 

professional experience, and beliefs 

about the value of the program 

The result from Blömeke and Olsen (2019), Ortega et al. 

(2018) and Zakharov et al. (2016) found significant relation 

with student’s achievement. The finding of the studies 

consistent with Canales and Maldonado (2018); Talancé 

(2017) who claim that teacher characteristics is correlated 

with student’s achievement. However, Çakır and 

Bichelmeyer (2016) found that certain teacher 

characteristics do not related with student’s achievement. 

The finding of the study similar with Bhai & Horoi (2019) 

who found that teacher experience and National Board 

Certification have positive and significant effect on 

student’s achievement but not for advance degree.  

3.1.5. Teacher Pedagogical Content Knowledge (TPCK), 

Teacher Satisfaction and Professional Development 

A total of 4 out of 40 studies focused on teacher 

pedagogical content knowledge (Cueto et al. 2016), teacher 

satisfaction (Marcenaro-Gutierrez et al. 2015; Mogwathi et 

al. 2018) and professional development (Polly et al. 2015) 

each. All studies link the variable with student’s 

mathematics achievement. Due to the small number of 

these elements we have incorporated them.  

First teacher factor in this section is TPCK. TPCK is a 

form of teacher understanding that combines content, 

pedagogy and learner characteristics in a unique way 

(Gudmundsdottir & Shulman 1987). It is important for 

teacher to teach and student learning. A study linking 

TPCK with mathematical achievement has been conducted 

in Peru, a developing country. Cueto et al. (2016) analyses 

one of the areas TPCK which is knowledge of content and 

students. The result show that TPCK was positively 

associated with mathematics achievement and the younger 

male teacher which Spanish speaker had higher PCK score. 

It shows that the level of TPCK is also influenced by the 

characteristics of the teacher. 

According to Marcenaro-Gutierrez et al. (2015), teacher 

satisfaction is one of the methods to motivation teacher and 

become high quality teacher. Teacher satisfaction also one 

of the teacher factors that researcher identify in student’s 

mathematics achievement study. Marcenaro-Gutierrez et al. 

(2015) in their study found that teacher satisfaction was 

significant relationship with student’s mathematics 

achievement. However, Mogwathi et al. (2018) found that 

teacher job satisfaction has not significant relationship with 

mathematics achievement. Other researcher must follow up 

this study to find differences result. 

Professional development important for teacher to rise 

their motivation in teaching. Student achievement will be 

enhanced when taught by teachers participating in 

professional development programs (Sample McMeeking 

et al. 2012). A study of professional development by Polly 

et al. (2015) found that statistically significant relationship 

between teacher professional development and student’s 

mathematics achievement. Teachers participating in 

professional development programs will increase their 

teachers' mathematical knowledge to teach. In turn, it can 

be applied to the teaching practice and enhances students' 

understanding of mathematical learning. Therefore, it is not 

possible that student mathematics achievement will also 

increase.  

3.2. Discussion 

This study has attempted to systematically analyze the 

existing literature on relationship teacher factors with 
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mathematics achievement between 2015 until 2019. From 

the reviews we know that teacher factors are related to 

mathematic achievement. However, the latest dominant 

teacher factors that related with mathematics achievement 

is teacher quality. It highlights the importance of teacher 

quality in improving mathematics achievement. The 

finding of this review show that dimension of teacher 

quality that dominant is teacher characteristic. Although 

the measurement of teacher quality is different from other 

researcher but the result still shows the significant result 

with mathematics achievement. The contribution of this 

review is to the stakeholder to focus on teacher quality 

especially in teacher characteristics for rise student’s 

mathematics achievement.  

3.3. Future Direction 

Most current article in this review are quantitative 

research. 38 of 40 studies are in quantitative meanwhile two 

in qualitative and mix-method each. So future research 

recommended to do qualitative study or mixed-method 

design. As suggested by the Merriam (2009), qualitative 

studies can explore, explain and understand research more 

detail. Also with mixed-method design, a more in-depth 

explanation may be provided (Creswell & Clark 2018).  

The finding has significant arrangement suggestions. 

The contribution of teacher factors to mathematics 

achievement needs to be explored in more depth, especially 

the involvement of quality teachers. The lack of quality 

research that leads to the teacher quality with mathematical 

achievement has hindered us from conducting this 

literature review. Therefore, it is recommended that more 

quality studies be conducted on this. 

4. Conclusions

Studies on student’s mathematics achievement have 

been ongoing since then (Kitsantas et al. 2011; Reynolds & 

Walberg 1992; Zhou et al. 2020). Among the factors 

associated with this problem are principal leadership (Shin 

& Slater 2010), parental (Kilic & Askin 2014), teacher 

(Bhai & Horoi 2019) and students (Herges et al. 2017). In 

order to help the stakeholders overcome this problem, 

many studies exploring teacher factors have been 

conducted (Bhai & Horoi 2019; Blömeke & Olsen 2019; 

Boonen et al. 2014; Burns et al. 2019; Woo & Henfield 

2016). However, the dominant teacher factor is not known 

to help distribute information to stakeholder. By using the 

systematic review, we found that the dominant teacher 

factor that related with student’s mathematics achievement 

is teacher characteristics from dimension of teacher quality. 

The review proposes two proposals for future 

examinations. To begin with, using academic databases and 

other search engines such as EBSCOhost, Emerald Full 

Text, Frost & Sullivan, JSTOR, ERIC and Google Scholar. 

It is hoped that by increasing the academic database and 

search engine it will increase the number of previous 

studies. Second, focus on teacher quality and mathematics 

achievement of high school students.  
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