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Abstract 

Indonesia’s long-desired quality education has not yet attained as the national quality indicators 
consistently show students’ low achievement, as the result of their poor understanding of school 
subjects. It happens because of the frequent use of rote learning strategy,  instead of deep level 
of cognitive engagement. Teacher support, in the form of autonomy-enhancing behaviors, is 
regarded as one of the most important environmental factors that influence student engagement. 
This study aims to investigate the relationship between teachers’ fostering relevance behavior, a 
type of autonomy-enhancing behavior, and middle school students’ cognitive engagement in 
mathematics.  Fostering relevance behavior and cognitive engagement was measured by 
Autonomy Affecting Behavior scale (Assor, Kaplan, & Roth, 2002) and Learning Strategies 
Scales from Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich & De Groot, 
1990).  Pearson correlation showed that there was a significant positive relationship between 
perceived teachers’ fostering relevance behavior and students’ cognitive engagement (r = 0.34; 
p <0.01). 
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1. Introduction 

School is expected to empower students with 

knowledge and skills necessary for their optimal 
participation in modern societies (Act No. 20 of 

2003 article 3; OECD, 2014). Indonesia’s Ministry 

of National Education Regulation No. 22 of 2006 

for example, states that the purpose of mathematics 
education provision is to make students understand 

mathematical concepts, such as geometry, statistics, 

and algebra, and also able to apply these concepts in 
solving real-life problems. 

Unfortunately, - that particular objective of 

mathematics education seems to have not yet – 
accomplished -, as Indonesian students repetitively 

occupy the bottom positions in mathematics section 

of international assessments, such as TIMMS 
(Trends in International Mathematics and Science 

Study and PISA (Programme for International 

Student Assessment) (Baswedan, 2014). Those 

assessments are usually used as national education’s 

quality indicator (Hogan, Rahim, Chan, Kwek, & 

Towndrow, 2012; Pranoto, in Kurniati, 2013; 

OECD, 2014).  

The low achievement of Indonesia students in 

mathematics shows the inadequacy of their 

comprehension of the subject.  This condition can 
be attributed to students' tendency to employ 

shallow learning strategies rather than deep learning 

strategies (Fredricks, Blumenfeld, & Paris, 2004). 
Previous research (Ravindran, Greene, & DeBacker, 

2005) found that student who employs deep learning 

strategies would try to connect the incoming 
information with existing knowledge, thus creating 

a more complex knowledge structure, different to 

shallow learners. The absence of this knowledge 

structure would make - application of the 
knowledge to real life problems becomes difficult 

(Dole & Sinatra, 1998; Hogan et al., 2012). 
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Students would be able to achieve an integrated 

knowledge structure when they are cognitively 
engaged (Corno & Mandinach, 1983; Fredricks et 

al., 2004; Hogan, et al., 2012; Pintrich & Schrauben, 

1992). Cognitive engagement is defined as 

psychological investment in learning, which 
involves cognitive strategy use and self-regulation 

(Fredricks, Blumenfeld, Friedel, & Paris, 2005; 

Fredricks, McColskey, Meli, Mordica, Montrosse, 
& Mooney, 2011; Pintrich & De Groot, 1990).  

Previous studies about cognitive engagement of 

middle school students showed interesting results. 
While some findings have shown that students' 

brain capacity to become cognitively engaged is 

increasing in their early adolescence (Keating, 2004; 
Mahatmya, Lohman, Matjasko, & Farb, 2012; 

Santrock, 2011), some other findings showed that 

students’ engagement would drop dramatically as 

they enter middle school (Eccles, Midgefield, & 
Wigfield, 1993; Opdenakker, Maulana, & Den 

Brok, 2012). This dramatic drop is particularly 

worrying, as evidence showed that engagement will 
become relatively stable after middle school 

(Janosz, Archambault, Morizot, & Pagani, 2008). 

Thus, when students have low cognitive 

engagement in a particular subject throughout 
middle school, their engagement will likely stay low 

after that. As for implication, it will be hard for 

them to create a more complex knowledge structure 
regarding that subject. This contradiction indicates 

that environmental factors might have an important 

role as much as, or maybe more than, biological 
factors. According to Fredricks et al., (2004), there 

are four environmental factors that can influence the 

cognitive engagement, namely peers, classroom 

structure, task characteristics, and teacher support. 
Among those factors, teacher support is deemed as 

the most fundamental factor in promoting student 

engagement (Pianta, Hamre & Allen, 2012). There 
are several forms of teachers support. The most 

crucial one in promoting cognitive engagement is 

fostering relevance behavior (Assor, Kaplan, & 
Roth, 2002). Assor et al. (2002) stated that fostering 

relevance behavior involves teachers’ attempt to 

help students to experience the learning process as 

relevant to and supportive of their self-determined 
interests, goals, and values. However, the study 

conducted by Assor et al. (2002) did not examine 

teacher support in specific classroom context, 
whereas other research shows that both teacher 

support and student cognitive engagement will vary 

from one subject matter to another (Marks, 2000; 

Roth & Weinstock, 2013). Thus, it is important to 
decide the specific subject on which the study will 

be conducted. For this study, we would focus on 

mathematics as subject. 

Mathematics consists of propositions asserted on the 

basis of reason alone, which then realized in 

mathematical symbols (Ernest, 2004). This certain 
nature of mathematics gives it an important role in 

developing students' reasoning ability, improving 

students' understanding of other related subjects, 

and developing adequate decision-making ability. 
These significant roles - make this subject 

important.  Many countries even place it as a 

compulsory lesson for their students (Ernest, 2004; 
Leon, Medina-Garrido, & Núñez, 2016). However, 

the same nature of this subject is also the reason 

why many students consider mathematics as a 
difficult subject to comprehend, unrelated to 

anything, and thus not useful for their everyday life 

(Ernest, 2004; Orthner, Jonessanpei, Rose, 

Mercado, & Akos, 2010). This kind of thinking can 
make the students feel reluctant to engage further in 

their study - (Ernest, 2004; Orthner et al., 2010).  

Moreover, in Indonesia context, mathematics 
teaching is usually delivered with lecture methods 

(Maulana, Opdenakker, Den Brok, & Bosker, 2011). 

- In mathematics classes utilizing that kind of 
teaching, teacher support for students' needs for 

autonomy is usually minimal. Consequently, the 

students may become unengaged in their learning 
(Reeve & Assor, 2011). To encourage engagement 

in such unattractive but important class, the teacher 

needs to explain why the class activities are worth 

their attention and effort. In other words, they need 
to exert their fostering relevance behavior (Reeve & 

Assor, 2011).  

The present study was designed to examine the 
relationship between teachers’ fostering relevance 

behavior and middle school students’ cognitive 

engagement in mathematics. Furthermore, this study 
also examined the relationship between fostering 

relevance behavior and two dimensions of cognitive 

engagement, namely cognitive strategy use and self-
regulation. 

2. Methods 

Sample. Participants of this study were 232 middle 
school students from - Jakarta, Indonesia. Using a 
convenience sampling, most of the participants are 
within age range of 13-14 years old (84.1%). 

Research Design. This study used is the non-
experimental retrospective study design.  We 
examined an existing situation without waiting for 
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another situation to emerge in the future without 
manipulating any of the variables (Kumar, 1999). 

Instrument and Measurement. Students’ 
perception of teacher's fostering relevance behavior 
was measured by Fostering Understanding and 
Interest subscale, which is part of Autonomy 
Affecting Behavior Scale (Assor, Kaplan, & Roth, 
2002). This instrument has been adapted to 
Indonesian language. It consists of four items and 
has a good internal consistency (α = 0.78). Items 
were rated on a four-point Likert scale. 

Cognitive engagement was measured by Learning 
Strategies Scales from Motivated Strategies for 
Learning Questionnaire (MSLQ) (Pintrich & De 
Groot, 1990). - This scale has also been adapted to 
Indonesian language. It consists of two subscales, 
namely cognitive strategy use (13 items, α = 0.825) 
and self-regulation (9 items, α = 0.726).  The 
original measurement uses 7-Likert scale format. 
However, in order to avoid central tendency 
(Borgers, & Sikkel, 2004), this study simplified the 
rating into four-point Likert scale format (1 = not at 
all true of me to 4 =very true of me). 

Procedure. - Participants were recruited from three 
public schools in Jakarta after getting permission. 
The questionnaire was administered in the class at 
the agreed time and took around 30 minutes to 
complete. Students were free to ask any question 
regarding the questionnaire’s items and to return the 
questionnaire if they did not wish to participate.
 

3. Results 

Table 1 presents the descriptive statistics of variables 
that were examined in this study. 

Table 1.   
Descriptive statistics of research variables 

Variable Min. Max Mean SD 

Fostering 

Relevance 

Behavior 

4.00 16.00 11.21 2.50 

Cognitive 

Engagement 
2.00 3.64 2.92 0.29 

Cognitive 

Strategy Use 
2.00 3.69 3.00 0.32 

Self-Regulation 1.78 3.89 2.81 0.35 

 
As shown in Table 1,  students' perception of 
teachers fostering relevance behavior was quite high 
(M=11.21, SD=2.50). It - means participants 
perceived their math teacher has already shown 
fostering relevance behavior often. Consecutively, 

participants of this study also showed high cognitive 
engagement (M=2.92, SD=0.29), cognitive strategy 
use (M=3.00, SD=0.32), and self-regulation 
(M=2.81, SD=0.35). Thus, in general, it could be 
concluded that participants were cognitively engaged 
in math lessons and often used both self-regulation 
and cognitive strategy. 

Table 2. 
Results of Pearson Correlation among Research 
Variables 

 
Cognitive 
Engagement 

Cognitive 
Strategy 
Use 

Self-
Regulation 

Fostering 
Relevance 

0.34** 0.30** 0.29** 

Age 0.12
*
 0.03 0.20** 

 
Note. ** = p < 0.01 (2-tailed); * = p<0.05 (2-tailed) 

The result of Pearson correlation in table 2 shows 

that there was significant positive correlation 

between teachers’ fostering relevance behavior and 
students’ cognitive engagement (r = 0.34; p < 0.01). 

This result support this study's hypothesis about the 

relationship between variables. Higher fostering 
relevance behavior conducted by teacher would be 

followed by higher cognitive engagement by 

students. In addition, from the correlation 
coefficient, it can be said that 11.28% of variance in 

students' cognitive engagement could be explained 

teacher's fostering relevance behavior (R
2
=0.11). 

The Pearson correlation analysis also showed that 
there was a significant and positive relationship 
between teacher’s fostering relevance behavior and 
students’ cognitive strategy use (r = 0.30; p < 0.01). 
There was also a significant and positive relationship 
between teacher’s fostering relevance behavior and 
students’ self-regulation (r = 0.29; p < 0.01). 
Consequently, when teacher’s fostering relevance 
behavior increase, students cognitive strategy use 
and self-regulation would also increase. 

In addition, we also conducted an analysis to 
examine the relationship between age and cognitive 
engagement. The result indicated that there were  
positive and significant correlation between age with 
cognitive engagement (r = 0.12, p < 0.05) and self-
regulation (r = 0.20, p <0.01). -. On the other hand, 
there was no significant correlation between age and 
students’ cognitive strategy use (r = 0,031; p > 0,05). 
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4. Discussion & Conclusion 

Discussion. The main finding in this study has 
confirmed that students’ cognitive engagement 
increases as they perceive their teachers have shown 
fostering relevance behaviors. This finding is 
consistent with the previous study conducted by 
Assor et al. (2002). It also verifies that teacher 
support is indeed important factor in promoting 
student’s engagement (Pianta et al., 2012). 

The finding indicates that students’ self-regulation 
and cognitive strategy use would increase as their 
perception of teachers' fostering relevance behavior 
increases. These results support Reeve and Assor 
(2011)'s opinion that mathematics teachers need to 
apply fostering relevance behaviors in order to 
encourage their students' engagement, especially in 
challenging subject like mathematics. However, as 
these findings were only applied to mathematics 
class, it will be interesting to conduct the study in 
another school subject.  It will also be noteworthy if 
the future research conducted in experimental 
design. Aside from a firmer conclusion on the effect 
of teacher’s fostering relevance behavior on 
students’ cognitive engagement, this kind of design 
would make researcher able to compare the effect of 
teachers’ fostering relevance behavior among 
conditions of factors. 

However, result had shown that the correlation 

between fostering relevance behavior and cognitive 

engagement was not too strong. Further study could 
be conducted to see if other factors, such as peers 

and class structure, could explain students’ 

cognitive engagement. Moreover, although quite a 
lot of previous research findings showed the benefit 

of students’ autonomy support, study about 

autonomy-enhancing behavior needs to be 

conducted more (Roth & Weinstock, 2013), 
specifically in the form of fostering relevance 

behavior.  

Additionally, this study showed that students' 
cognitive engagement increases with age, albeit to a 

lesser extent. Thus, this evidence supports previous 

studies by Keating (2004) and Mahatmya et al. 
(2012), which stated the similar results. Meanwhile, 

even though students' self-regulation increases with 

age, their cognitive strategy does not have any 
relationship with age. Future research on the 

influence of age or brain maturation to cognitive 

engagement with longitudinal design will likely 

give a more accurate explanation. 

Conclusions. The present study aimed to attest the 
relationship between teachers’ fostering relevance 
behavior and middle school students’ cognitive 
engagement in mathematics., Evidence showed that 
there was a positive and significant correlation 
between the two variables. Additionally, the findings 
have also shown that teachers’ fostering relevance 
behavior related to two dimensions of cognitive 
engagement, namely cognitive strategy use and self-
regulation. However, it must be borne in mind that 
this study is a correlational study. Hence, further 
research is important to prove whether fostering 
relevance behavior cause cognitive engagement or 
not and if it is, how big the effect is. Lastly, as this 
study was conducted solely in mathematics class, 
future research should be done in another class 
subject’s context. 
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