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The Mediating Role of Psychological Resilience in The Relationship Between Early Childhood Experiences and Mathematics Anxiety 
Abdulvahap Yorğun  
Bayrakli Rehberlik ve Araştırma Merkezi (Bayraklı Guidance and Research Center, Turkey)
Childhood traumas may have negative effects on psychological well-being and psychological resilience as well which refers to the ability of individuals to cope successfully with a significant change, difficulty or distress. One of the causes of mathematics anxiety may be low psychological resilience level. In this study the mediating role of psychological resilience in the relationship between childhood traumas and mathematics anxiety was examined. Data were collected from 382 ninth grade students living in İzmir, Turkey. Data collection instruments used in this study were Psychological Resiliency Scale SV, Expanded Version of The Turkish Childhood Trauma Questionnaire (CTQ-33), Mathematics Anxiety Rating Scale (MARS) and the demographic form. Model testing for mediator variable was conducted using the PROCESS macro for SPSS. The results revealed that childhood traumas have a significant, negative relationship with psychological resilience. In addition, psychological resilience has a significant, negative relationship with math anxiety in the presence of childhood traumas. 
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Introduction
Childhood traumas, including emotional neglect and abuses, have direct links with many psychological disorders. These disorders may prevent individuals functioning effectively in certain fields of life. Concretely, those who faced childhood traumas may have low levels of psychological resilience that may result in being vulnerable to emotional and behavioural problems. One of these problems may be anxiety disorder and specifically mathematics anxiety. In other words, psychological resilience may have a mediating role in the relationship between childhood traumas and mathematics anxiety. In this study, the mediating role of psychological resilience in the relationship between childhood traumas and mathematics anxiety is investigated.

Review of Literature
Childhood Traumas
The WHO (World Health Organization, 2016) defined childhood traumas as: individuals’ under 18 being exposed to neglect and abuses. These neglect and abuses may be physical, emotional or sexual. Aktaş (2019) stated that these exposures have potential effects on children’s development and mental health. 

Various studies reported that childhood traumas have significant relationships with actual or future psychological disorders (Arslan & Balkıs, 2015). For example a significant relationship has been mentioned between psychological disorders such as mood and anxiety disorder and adverse childhood experiences (Gilbert, et al., 2003; Gluckman, Hanson and Beedle, 2007).  Similarly, positive associations have been found between childhood trauma and anxiety disorder (Evren and Ögel, 2003). More specifically, some studies found that children who were exposed to childhood traumas tended to develop poor self-esteem (Onat et al., 2016; Yöyen, 2017; Aytaçalp and Durat, 2019). Childhood traumas have significant relationships with low self-confidence and ability (Önder and Gülay, 2007). In another study, by Tekin and Karakuş (2019), childhood traumas adversely affect emotion regulation skills during adolescence as well.

Summarizing, childhood traumas have a significant relationship with psychological disorders such as depression and anxiety disorders; and some variables such as self-esteem, emotional regulation and self-ability.  To the researcher’s best knowledge, there is no study examining the relationship between childhood traumas and mathematics anxiety.  But an indirect relationship may be explained using the neurophysiology of stress and trauma. Concretely, it is known that in case of trauma and stress, a low level of neural activation has been detected in the regions of the brain which are responsible for learning, generating solutions to the problem and memory, namely PFC and amygdala and hippocampus (Kenya and Vuyiya, 2020). Therefore, as a consequence of childhood trauma, psychological stress affects the functioning of the brain and, as a result, the brain may not learn much mathematics.

Psychological Resilience
Psychological resilience is defined as the ability of individuals to cope successfully with a significant change, difficulty or distress (Rutter (1985, 1999). It may be explained as the interaction of protective and risk factors. 

Significant relationships were found between resilience and psychological disorders such as anxiety, depression and stress (Gao, Yuan, Pan & Wang, 2019; Morete, Solano, Boff, Filho & Ashmawi, 2019; Özsoy, 2021). To illustrate, building psychological resilience may prevent the individuals from adverse effects of stress (Hartley, 2011; Han et al., 2018). It is also stated that psychological resilience may decrease the mental health problems such as depression and anxiety among children and adolescents (Dray et. al., 2017; FenwickSmith, Dahlberg & Thompson, 2018, Özsoy, 2021).

Childhood Traumas and Psychological Resilience
Many studies discussed the effects of childhood traumas on psychological resilience of individuals. To illustrate, Çakar (2018) reported that childhood traumatic experiences may decrease the resilience level of children. The effects of such experiences are not equal or similar for all people (Cicchetti & Valentino, 2006). In similar vein, Haskett, Nears, Ward and McPherson (2006) stated that when being exposed to childhood traumas some people may succeed to develop adaptive patterns. One possible explanation for this finding may be that the protective factors may prevent any maladaptive pattern developing. 

Numerous studies emphasized that childhood traumas may have negative effects on psychological resilience (Beutel et al., 2017; Bindal, 2018; Carli et al., 2014; Ding, et al., 2017; Doğruer, 2019; Güner, 2020;  Kaleoti et al., 2019; Larson et al. 2017; Sexton et al., 2015; Toksöz, 2022). For example Bindal (2018), as the result of her study with adolescents, found that emotional neglect was a significant predictor of psychological resilience level of participants. Therefore it can be concluded that childhood traumas may have significant effect on psychological resilience.

Mathematics Anxiety
Mathematics anxiety (MA) is defined as negative emotional and cognitive responses to mathematics or numbers associated with feelings of tense and anxious (Richardson & Suinn, 1972; Hembree, 1990). These negative feelings and cognitions block the ability to manipulate numbers and solve mathematical problems.

A comprehensive review about potential causes of mathematics anxiety by Carey et al. (2019) considered these causes under three categories: environmental, personal and intellectual factors. Environmental causes include negative experiences in class such as because of poor skills not doing well in maths (Maloney, Ansari, & Fugelsang, 2011); teacher attitudes (Beilock et al., 2010); parents’ attitudes (Tomasetto, Alparone, & Cadinu, 2011). On the other hand personal characteristics include low self-esteem (Abbasi, Samadzadeh, & Shahbazzadegan, 2013); learning style (Sloan, Daane, & Giesen, 2002) and attitudes toward mathematics (Hembree, 1990). Finally, dyscalculia and other learning disabilities constitute the third category, intellectual causes that may increase the degree of maths anxiety (Passolunghi, 2011; Rubinsten & Tannock, 2010). These causes may be considered risk and protective factors discussed under the topic of psychological resilience. 

Based on the previous research, childhood traumas may be one of the significant predictors of mathematics anxiety. However, it is not known how childhood traumas play a role in the development of maths anxiety. Psychological resilience may be a mediator variable in this relationship. In this research, the mediator role of psychological resilience in the relationship between childhood traumas and math anxiety. In other words it is hypothesized that the childhood traumas may trigger math anxiety decreasing the resilience level of students that may push the students to develop math anxiety.   
Method

Participants

9th grade high school students are the participants of this study. Data were gathered from ten high schools located in the Bayraklı District of Izmir, Turkey. After the official permission was taken from the National Education Directorate of Bayraklı District, the school counsellors working at these schools were informed about the research and data collection procedures. The scales and demographic form were transferred to an online platform and the generated link to participate in research was distributed to the school counsellors. Therefore, data collection was conducted online. Table 1 contains demographic information about participants. 
	
	
	N
	%

	Gender
	Male
	205
	53,7

	
	Female
	177
	46,3

	
	Total
	382
	100

	Age
	13
	4
	1

	
	14
	128
	33,5

	
	15
	209
	54,7

	
	16
	41
	10,7

	
	Total
	382
	100


Table 1: Distribution of the Participants by Gender and Age
Table 1 shows that 205 of the participants (53,7 %) are male; 177 of them (46,3 %) are female. Four participants are 13 (1 %); 128 participants are 14 (33,5%); 209 participants are 15 (54,7 %) and 41 participants are 16 years old (10,7 %).

Data Collection Instruments

Three scales (Psychological Resiliency Scale SV, Expanded Version of The Turkish Childhood Trauma Questionnaire (CTQ-33), Mathematics Anxiety Rating Scale (MARS) and a demographic form including items regarding with age, gender, school type etc. of the participants were used to collect data. 

The Brief Resilience Scale (BRS) was developed by Smith et al. (2008) to measure the level of individual resilience. The scale was adapted to Turkish culture by Dogan (2015). Exploratory and confirmatory factor analysis concluded that the scale has a structure with only one factor. The internal consistency coefficient was calculated as .83. The criterion-related validity of the scale was investigated using Oxford Happiness Questionnaire, Ego Strength Scale, and Connor Davidson Resilience Scale and the results yielded positive correlations. The BRS is a 6-item self-report assessment with a 5-point, Likert-type scale. Response options are: strongly disagree, disagree, neutral, agree, and strongly agree.    

Expanded Version of The Turkish Childhood Trauma Questionnaire (CTQ-33), Childhood Trauma Questionnaire was developed by Bernstein et al.(1994). . It is a self-report questionnaire consisting of 5 subscales (physical abuse, sexual abuse, emotional abuse, physical neglect and emotional neglect) with a total of 28 items. There are 5 items in each subscale and 3 items about minimalization/denial which do not affect the total score. The inventory is a 5-point Likert scale, the participants indicate how often they experienced each statement (1= never true, 5= very often true). The Turkish version of CTQ was developed and the validity and reliability of the Turkish version was studied by Şar et. al. (2012). An expanded version of The Turkish Childhood Trauma Questionnaire (CTQ-33) was developed by Şar et al. (2021) and the number of items increased to 33 adding a new factor, over-control. Alpha coefficient was calculated as .87. There are 11 reverse coded items (items 1, 2, 4, 5, 7, 10, 13, 19, 26, 28, 31), total score ranges from 25 to 150, higher scores indicating more severe traumatic experience during childhood.

Mathematics Anxiety Rating Scale (MARS) is a 30-item self-report scale. MARS-SV was derived from the 98-item Mathematics Anxiety Rating Scale (MARS) which was developed by Suinn and Winston (2003). The Mathematics Anxiety Rating Scale-Short Version (MARS-SV) was translated into Turkish by Baloğlu (2010). The short and translated Mathematics Anxiety Rating Scale is a five-point Likert scale (from 1. not at all to 5. very much). Confirmatory factor analyses showed that only five-factor model provided fit to the data (all fit indices exceeded 0.90). Standardized factor loadings were found all positive, significant, and ranged from 0.40 to 0.78.
Statistical Analysis
In order to investigate the hypothesis of this study, the data were analysed using SPSS. Model testing for the mediator variable was conducted using the PROCESS macro (Hayes, 2022). The researcher stated that this procedure produces identical outcomes compared with SEM. When histogram, Q-Q Plot and Kolmogorov Smirnov test of normality value (p= .053>.05) were taken into consideration, it can be stated that the data meets the criterion for normal distribution.  

Results
In this research, the mediator role of psychological resilience in the relationship between childhood traumas and mathematics anxiety has been investigated using Process analysis. Prior to presentation of the results, means, standard deviations of three BRS, CTQ(33) and  MARS scales are shown in Table 3.

	Descriptive Statistics
	M
	SD
	N

	MARS
	69,61
	20,60
	365

	BRS
	17,78
	5,102
	365

	CT
	64,41
	14,00
	365


Table 3: Mean and Standard Deviations of MARS, BRS and CT Scales
In order to test the model including predictor variable (childhood trauma), mediator variable (psychological resilience) and outcome variable (maths anxiety), Process Analysis method was employed. Figure 1 presents this model. 


Figure 1: The Model
Steps in testing mediation are following.

1. Confirming the significance of the relationship between the predictor variable and outcome variable (X → Y) 

2. Confirming the significance of the relationship between the predictor variable and the mediator (X → M) 

3. Confirming the significance of the relationship between the mediator and the outcome variable in the presence of the predictor variable (M|X → Y) 

4. Confirm the insignificance (or the meaningful reduction in effect) of the relationship between the predictor variable and the outcome in the presence of the mediator (X|M → Y). 

The results of the Process Analysis applied to the CT, BRS and MARS scores are presented in Table 4.  
Step 


B

SE
LL –UL of 95% CI
  p

1 (CT( MA

.3171

4.97
    .168, .4650.000

2 (CT(PR

-.0764

0.18
   -.113,-.039

0.001

3 (PR|CT(MA)
-.1567

.195
   -.1.95,-.1.180.000

4 (CT|PR(MA)
.1974

0.71
    .0575,.3373

0.05

Table 4: The results of the Process Analysis applied to the CT, BRS and MARS scores
The results of the Process Analysis revealed that childhood traumas have a significant, negative relationship with psychological resilience. In other words, when childhood traumas increase, then psychological resilience decreases. In addition, psychological resilience has a significant, negative relationship with math anxiety in the presence of childhood traumas. Lastly, childhood traumas with mediating of psychological resilience predict mathematics anxiety significantly. Indirect effect of childhood traumas on mathematics anxiety is greater than zero. 

Discussion
In this study, it is found that childhood traumas significantly predict math anxiety and psychological resilience. Additionally, psychological resilience is a significant mediator in the relationship between childhood traumas and math anxiety. The related literature yields similar findings with these results. For example Yakıcı and Kandemir (2021) found that psychological resilience has a significant predictor of test anxiety and is an important mediator in relationship between childhood trauma and test anxiety. The researchers cited various studies supporting the same finding (De La Fuente et al., 2017; Totan et al., 2019; Jamshidi et al., 2017). 

Yöyen (2017) found that childhood traumas were a significant predictor of self-esteem. As discussed before, psychological resilience may be considered as an interaction of protective and risk factors. Of these factors, one of the most important one is self-esteem. Low self-esteem level may decrease psychological resilience. From this perspective, Afifi and Macmillan (2011) suggested that in order to cope with traumatic experiences, the psychological resilience should be installed and to do this the protective factors should be considered.

This research contributed to fill the gap in the literature. Because, to the researcher’s best knowledge, any study examining the relationship between childhood traumas and mathematics anxiety and mediating effect of psychological resilience in this relationship.

Suggestions

Childhood traumas are linked to many behavioural and emotional disorders, either in childhood, adolescence or adulthood. The findings of this study revealed that traumas are also a significant predictor of maths anxiety as well. Therefore, understanding how childhood traumas play a role in math anxiety may provide crucial cues in the development of remediating or preventing interventions. In this vein, psychological interventions focused on building resilience may be effective in alleviating maths anxiety.

In this study, total scores of childhood traumas were used. But the relationships of subtypes of traumas remain unknown. Future research may focus on these questions. Since psychological resilience is the interaction of various protective and risk factors, a more detailed model about the mediator role of those factors in the relationship between childhood traumas and maths anxiety. 
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