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Chapter 6 )
Perceived Social Support Network oo
and Achievement: Mediation

by Motivational Beliefs and Moderation

by Gender

Emmanuel Adu-tutu Bofah and Markku S. Hannula

Abstract Research has shown that perceived social support (PSS) (from parents
and teachers) influences achievement. However, little is known about how this rela-
tionship operates. This study examines the multiple mediational effects of students’
motivational beliefs in relationship to the association between PSS and mathemat-
ics achievement. The sample included the African countries that participated in the
TIMSS 2011 (Ghana, Botswana, South Africa, Morocco, and Tunisia). A bootstrap
analysis indicated a unique pattern of the role of motivational beliefs in mediating
the relationships between PSS and achievement. Moreover, gender was found to
moderate the indirect effect in some countries. The findings indicate that total medi-
ation effect of students’ motivational belief on the relationship between PSS and
achievement is “culture-fair but not culture-free”.

Keywords Social support - Motivational beliefs + Gender - Multiple mediation -
Moderated mediation - Mathematics achievement

6.1 Introduction and Background

African countries face an endemic problem such as low achievement in mathematics,
mathematics-related motivational beliefs and enrolment in mathematics related pro-
grams (Gerdes, 1998). An emerging consensus exists in mathematics education liter-
ature about what contributes to students’ academic success. Research has indicated
that achievement in mathematics is a function of many interrelated variables such as
socioeconomic, social support (from peers, parent, and teachers), and motivational
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beliefs. Conditions such as perceived social support (from parent, teachers and peers)
and motivational beliefs have been known and discussed extensively and proven
empirically (Ahmed, Minnaert, van der Werf, & Kuyper, 2010; Eccles[Parsons] et al.,
1983; Mutodi & Ngirande, 2014).

Understanding the role of motivation and social support on achievement in math-
ematics has attracted serious attention in recent years. However, extant literature
suggest that the presence of social support (or lack thereof) may lead to positive or
negative affective disposition, which in turn influences achievement (Ahmed et al.,
2010; Bofah & Hannula, 2015; Eccles[Parsons] et al., 1983; Eccles, 2007; Roeser,
Eccles, & Sameroff, 2000; Rosenfeld, Richman, & Bowen, 2000).

The concept of motivation stands at the center of achievement. Theories of moti-
vations such as the Expectancy-value theory (EVT) have treated motivation as a
concept that varies in amount whereas others theories such as the self-determination
theory place emphasis on the type of motivation rather than the amount (Ryan &
Deci, 2000). Ryan and Deci (2000) have theorized motivation to include extrinsic
and intrinsic motivation and indicated that motivation is influenced by the “response
to what the social environment affords” (Ryan & Deci, 2009, p. 175).

In the EVT model (Eccles[Parsons] et al., 1983), motivational beliefs such as
intrinsic value and utility value or value beliefs have been discussed as predictors of
performance and choice.

Intrinsic value is the enjoyment someone achieve from doing a given task; the
task is an end to itself—the task must be intrinsically rewarding, and this notion
have been discussed to be similar to the concept of intrinsic motivation by Ryan and
Deci (2009). Moreover, Intrinsic value has been linked to the construct of individual
interest, enjoyment and liking (Gaspard et al., 2015, p. 664), hence the term like to
be synonymous to intrinsic motivation in the present study.

Value beliefs captures more “extrinsic” or the usefulness of engaging in a certain
task for short- and long-term goals (Gaspard et al., 2015, p. 664). As Gaspard et al.
(2015) indicate: “the task is a means to an end rather than an end in itself” (p. 664). In
other words, value beliefs or usefulness refers to how a task fits into an individual’s
future plans, for instance, taking a mathematics class to fulfill a requirement for a
science degree (Wigfield & Cambria, 2010). Value beliefs, is thus instrumental in
nature and tied to extrinsic motivation (see Ryan & Deci, 2000, 2009 for further
discussion).

Several arguments have been discussed in the literature concerning motivational
belief and achievement. One argument is that the complex relationship between moti-
vational belief and achievement could be best understood under wider social and
psychological settings in which it operates (Bronfenbrenner, 1979; Eccles[Parsons]
et al., 1983). Perception of social support that adolescents receive from significant
others have been known to facilitate adaptive behaviors in most academic domains
(Cutrona, Cole, Colangelo, Assouline, & Russell 1994). Parents, teachers, and peers
are major sources of support during adolescence. Most often, studies assess perceived
social support from these social network agents using a single construct (cf. Ahmed
etal., 2010; Wentzel, 1998) without distinguishing each support unit. However, each
support source may influence motivation and achievement differently depending on
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the measurement model. Moreover, the psychological mechanism through which
social support (from teachers, parents and peers) influence academic achievement
may be different for each different source. For instance, Wentzel (1998) showed that
academic motivation such as interest and achievement goal mediates the relation-
ship between social support and academic performance (composite final grades in
English, science, social studies, and mathematics). Ahmed et al. (2010) found that
motivational measures like competence, importance, enjoyment (including inter-
est), and anxiety significantly mediate the associations between social support (from
teachers, parents, and peer) and achievement.

However, most of these studies primarily was conducted with Western educational
sample and settings. Moreover, the relationship between motivation and achievement
might be moderated by culture values (Meece, Glienke, & Burg, 2006; Rosenfeld
et al., 2000). Evidence indicates that students with higher extrinsic motivation show
lower academic achievement in some countries (Marsh et al., 2013), but not in others
(Bofah & Hannula, 2015; Chiu & Chow, 2010). Our present sample, which is a
national representation of five African countries, will help incorporate cross-cultural
perspectives into the previous research, thus will help test the generalizability of the
previous findings. This can help challenge the foundations of current theories and
provide ways to improve upon it.

Gender differences in motivational beliefs and mathematics achievement have
received a lot of attention in the literature on mathematics education. Many social
and cultural barriers influence gendered motivational beliefs and achievement. These
barriers vary across and within countries, but generally the influences on girls are
significant (Chaman, Beswick, & Callingham, 2014). Studies have argued that gender
differences in motivational beliefs and mathematics achievement are culture-specific
(Forgasz, Leder, Mittelberg, Tan, & Murimo, 2015; Hyde & Mertz, 2009). Other
studies have indicated that, mathematics-achievement gap “is due, in a large part,
to sociocultural and other environmental factors” (Hyde & Mertz, 2009), and “...
the fact that girls’ progress in mathematics has been improving over time, even
though boys still perform better, suggests that mathematics ability is not innate but
susceptible to social influences and instruction” (Stromquist, 2007, p. 37). Studies
have shown that in some countries (e.g., gender-equal cultures) girls have reached
parity with boys in mathematics performance (Hyde, Fennema, & Lamon, 1990;
Hyde, Lindberg, Linn, Ellis, & Williams, 2008; Hyde & Mertz, 2009), a pattern that
is not found in some other nations (Bofah & Hannula, 2015).

Research on gender differences in motivational beliefs (like and values of mathe-
matics) have yielded inconsistent outcomes. Some reported higher values for boys in
Germany (Gaspard et al., 2015; Marsh, Trautwein, Liidtke, Koller, & Baumert, 2005),
whereas other studies reported no differences in the United States (Eccles, Wigfield,
Harold, & Blumenfeld, 1993; Jacobs et al., 2002; Wigfield et al., 1997). In general,
“... girls perceive mathematics as a subject of importance in the school context but
also perceive it as personally unimportant and unrelated to their future plans” (Gas-
pard et al., 2015, p. 672). With like mathematics, males have been found to report
higher liking for mathematics in Germany as well as Australia (Frenzel, Pekrun,
& Goetz, 2007; Gaspard et al., 2015; Watt, 2004; Watt et al., 2012). In Australia,
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Thomson, Hillman, and Wernert (2012) reported evidence from the 2011 Trends in
International Mathematics and Science Study (TIMSS 2011) that boys were more
likely than their female peers to like mathematics, and value it. They further noted a
positive relationship between these measures and mathematics performance on the
TIMSS assessment.

Modern expectancy-value theory (EVT; Eccles[Parsons] et al., 1983) is a useful
framework for conceptualizing the relationship between achievement, motivational
beliefs and gender. The theory proved to be highly effective in explaining gender
differences in achievement. EVT indicates that motivational beliefs are important
factors in explaining gender differences in academic choices (Eccles, 2009).

The present study expands the present literature and examines the unconditional
or mediational role of students’ motivational belief measures such as the “like math-
ematics”, and the value of mathematics on the relationship between perceived social
support network (PSS: from parents and teachers) and achievement in an African
context. Specifically, we tested the cultural specificity associated with the mecha-
nism through which perceived social support from parents and teachers influence
achievement jointly by students’ motivational belief measures (e.g., Like and value
mathematics). The study also examines whether students’ gender moderates the
indirect effect of PSS on achievement through their motivational beliefs. To date, no
study has examine the moderated mediation of gender in the relationship between
PSS and achievement via motivational belief using TIMSS in the African context.
The hypothesized multiple mediation or unconditional model (panel A; statistical
form in panel B) and the moderated mediation or conditional model (panel C; sta-
tistical form in panel D) is presented in Fig. 6.1. The study used multiple mediators
because a single motivational measure cannot explain the complex interplay between
social support network and achievement (Preacher & Hayes, 2008).

6.2 Method

6.2.1 Study Design and Analysis

The present study is based on the TIMSS 2011 across the five participating African
countries (Ghana, Botswana, South Africa, Morocco and Tunisia) (see Table 6.1).
The study used the Mplus version 7.4, involving latent variable models together with
Mplus complex survey design option to control for the clustered design and adjusted
standard errors.
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Fig. 6.1 The conceptual multiple mediation model (panel A) and a moderated multiple mediation
(panel C) model in conceptual form. Panel B and panel D translate into a statistical model for panel
A and C respectively. G gender; PSS perceived social support (from teachers and parents); MAch
mathematics achievement, LM like learning mathematics, VM value mathematics, ul-u3 indicates
the covariates: parental education (ul), Long-term educational aspirations (u2), weekly time spent
on mathematics homework (u3). Dotted lines represent optional moderator effects which can be
included without affecting the estimates of the index of moderated mediation provided in the text

Table 6.1 Sample breakdown and characteristics

Country N Girls Schools | Clusters Average class | Grade
(%) (intact size
classes)
Ghana 7323 48 161 173 41 8
Morocco 8986 48 279 279 32 8
Tunisia 5128 51 207 207 25 8
Botswana 5400 49 150 151 35 9
South Africa | 11,969 49 285 317 37 9
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6.2.2 Participants

The participants in this study are the students from the five African countries
(Botswana, Ghana, South Africa, Morocco, and Tunisia) that participated in the
TIMSS 2011 study (see Table 6.1). Sample involved 38,806 students (49.2% girls)
from 989 intact classrooms (clusters) with an average of 39 students per class.

6.2.3 Measures of Social Support and Mathematics
Achievement

Each support measure includes four items on a four-point scale. This measure asks
students to indicate their perception about how their parents and teachers show sup-
portive behaviors such as caring, understanding, responsiveness and guiding them in
the learning of mathematics. An example item of the perceived parental support is
“my parents ask me what I am learning in school”. An example item of the perceived
teacher support construct is “My teacher is easy to understand”. The construct reli-
ability and validity have been established in several studies (see Bofah, 2015, 2016;
Bofah & Hannula, 2015).

TIMSS reported students’ mathematics achievement in five plausible values (see
Foy, Brossman, & Galia, 2013 for scaling and proficiency estimation with plausible
values). All five plausible values were used in the mediation analysis but, due to
computational challenges associated with combining multiple imputation and boot-
strapping, one plausible value was randomly selected for the moderated mediation
analysis.

6.2.4 Mediating and Moderating Variables

Motivation has been discussed in the literature as a measure of intrinsic (i.e., the
students like learning mathematics scale (LM)) and extrinsic (i.e., the students value
mathematics scale (VM)) motivation (Ryan & Deci, 2000). In the present study,
measures of the motivational beliefs included two measures: the “students’ value
mathematics” scale and the “students like learning mathematics” scale. For easy
reading, we use the terms value of mathematics and like mathematics, to mean the
students value mathematics scale (VM), and the students like learning mathematics
scale (LM) respectively. There were six items on the VM scale and five items on
the LM scale both rated on a 4-point Likert type scale. An example item for like
mathematics is “I like mathematics” and sample item for value mathematics is “I need
to do well in mathematics to get the job I want”. The reliability of the mediator(s)
have been shown to be reliable and valid in previous studies (Bofah, 2015, 2016;
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Bofah & Hannula, 2015). Gender was the moderating variable and was coded ‘0’ for
female and ‘1’ for male.

6.2.5 Control Variables

We added some additional variables to assess the vulnerability of our findings. Con-
sistent with previous research, parental education (Bronfenbrenner, 1986), weekly
time spent on mathematics homework (Singh et al., 2002), and students long-term
educational aspirations (Bofah, 2015; Bofah & Hannula, 2015) were statistically
controlled and entered into the model as covariates.

6.2.6 Statistical Approaches to the Hypothesised Model

Mplus software version 7.4 (Muthén & Muthén, 1998-2015) was used to test all
the hypothesised model. To account for the non-independence of the student data,
model parameters were estimated by means of the Mplus robust maximum likelihood
estimator (MLR) in combination with the “complex” option. Sampling weights were
taken into account (weighting variable supplied with the data). We used the Mplus
multiple imputation procedure with five imputed data set, combining the results of
the five sets of plausible values using Rubin (1987) formulas.

We used a latent variable framework to provide estimates of country differences
taking into account the multiple indicators, measurement errors, and the complex
structural relationships associated with the variables as well as account for the low
reliabilities so as not to inflate the estimates.

Because the structural model includes latent variables, there was the need to
ascertain the validity of the measured constructs, by examining the psychometric
properties. Once the measurement model adequately fit the data, then one can confi-
dently examine the structural model. In the present study, confirmatory factor anal-
yses (CFAs) were conducted for the perceived support and mediational constructs
together. We control method effect associated with the use of negatively phrased item
in surveys by allowing the correlated uniqueness of the two negatively phrased items
on the “like mathematics” construct to covary (see Bofah & Hannula, 2015).

Most research on cross-cultural comparison advocates the use of measurement
invariance to ease cross-cultural generalizability (Bofah, 2016; Bofah & Hannula,
2015; Little, 1997; Steenkamp & Baumgartner, 1998; Vandenberg & Lance, 2000).
Since country differences can only be properly examined if the same constructs are
measured for the five countries, multiple-group factor-analytic models were applied
(Little, 1997; Lubke, Dolan, Kelderman, & Mellenbergh, 2003; Sass, 2011). This
involved using multiple-group factor-analytic models to examine whether the model
showed the appropriate level of measurement invariance between countries. If mea-
surement invariance does not hold, any inference drawn about group differences
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may be flawed or meaningless (Little, 1997; Lubke, Dolan, Kelderman, & Mellen-
bergh, 2003; Sass, 2011). There are several levels of measurement invariance. Two
levels are of significance in this study and cross-cultural comparison in general if
factor mean comparison across groups or countries is not the focus. The two levels
are: configural, and metric (also referred to as factor loading invariance) invariance.
In testing measurement invariance across groups, a series of hierarchical stepwise
operations based on multiple-group factor analytic models in a logically defined
and increasingly restrictive models are tested (Byrne, 2010). Before examining the
hypothesized model, test of invariance of the measurement construct for each country
was constructed. Support for configural invariance indicates that factors are similar
across groups. On the other hand, support for factorial invariance indicates that the
constructs are on the same scale and any differences in variation of the measured
variable are due to latent variables (Keith, 2015). It is thus possible to compare the
structural paths in our structural model.

6.2.7 Mediation and Moderation Analysis

The analysis was done separately for each perceived support unit (teacher and parent).
For computational accuracy, the unconditional model (i.e., mediation or indirect
effect model) and the conditional model (i.e., moderation mediation) were estimated
separately for each support source (Preacher, Rucker, & Hayes, 2007).

Mediation, or an indirect effect, is said to occur when the causal effect of an
independent variable (X) (here, perceived social support (PSS: from parents and
teachers) on a dependent variable (Y) (MAch: mathematics achievement in this case)
is transmitted via a mediator or intervening variable (M) (motivational belief: value
or like mathematics in this study) (Preacher & Hayes, 2008). Figure 6.1 illustrates
a scenario involving multiple mediators (e.g., value mathematics (VM) and like
mathematics (LM)). This figure serves as the theoretical model for the study. In
Fig. 6.1, panel A is the conceptual model and panel B is the statistical model. In the
statistical model, the effect of PSS on mediators VM and LM are designated as a;; and
aj, respectively, the effect of VM on Y as b;, LM on Y as by, and the effect of PSS on
MAch as c;. The effect of PSS on Y is called the direct effect (c;). The indirect effect
of PSS on MAch via the mediator(s) is defined as the product of the two paths linking
PSS to MAch via that mediator. In Fig. 6.1b (panel B), the specific indirect effect of
PSS on MAch through VM and LM is quantified as a;; x b and a;, x b, respectively.
The total indirect effect of PSS on MAch is the sum of the specific indirect effects
(i.e., a; by + ajpby), and the total effect (often represented as ¢) of PSS on MAch is
the sum of the direct effect (c;) and the total indirect effects (a;; x by +aj;; x by) (i.e.,
c=cy +aj; X by +aj; x by). In Fig. 6.1 panel B, coefficients a;; and a,, represent
the effects of social support on value and like mathematics, respectively, whereas
coefficients b; and b, represent the effects of mediator(s) value and like mathematics
on achievement after controlling for the effect of social support respectively. As
indicated in both the conceptualized and statistical model we controlled for parental
education, students’ long-term educational aspirations and weekly time spent on
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mathematics homework. The terms mediation and indirect effect will be used loosely
and somewhat interchangeably in this paper.

Moderated mediation occurs when the strength of an indirect effect depends on
the level of some variable, or in other words, when mediation relations are contingent
on the level of a moderator (gender in this study) (Preacher et al., 2007, p. 193). As
Edwards and Lambert (2007, p. 6) indicated “...moderated mediation means that
either or both of the path X to M and from M to ¥, which constitute the indirect effect
of X to Y, vary across levels of the moderator variable V (say gender)”. Different
forms of moderated mediation exist in the literature depending on the number of
mediators as well as path(s) being moderated (Edwards & Lambert, 2007; Hayes,
2013; Preacher et al., 2007). In this paper, conditional indirect effect or moderated
mediation is characterized as a model in which the indirect effect of PSS on MAch
through M is moderated by V (gender), as is the direct effect of PSS on MAch. In
simple terms the path from the intervention (here, perceived social support) to the
mediator(s) (i.e., PSS — VM or LM; motivational beliefs in this case) as well as the
direct effect depends on the level of a third variable V (gender in this case), whereas
the effect of the mediator on the outcome (i.e., VM/LM — MAch: mathematics
achievement in this study) is constant controlling for parental education, students’
long-term educational aspirations and weekly time spent on mathematics homework.
This has been described by Edwards and Lambert (2007, p. 10) as “First Stage
and Direct effect Moderation Model”. It is a conditional process model because
it involves moderation and mediation processes (Hayes & Preacher, 2013). Using
the concept and approach discussed in (Edwards & Lambert, 2007; Hayes, 2015;
Preacher & Hayes, 2008; Preacher et al., 2007) the conditional indirect effect of
PSS on achievement through value mathematics (VM) or like mathematics (LM)
(Fig. 6.1) are presented as simple slopes as:

o = by*(a;; + az;*gender) = aj;b; + a3 by *gender for value mathematics, and
w = by*(ajp + apy*gender) = ajpby + az by *gender for like mathematics.

The conditional indirect effect is quantified by Hayes (2015) as a3 b; through SVM
and as; b, through SLM and is called the index of moderated mediation (MM)—which
is a direct quantification of the linear association between the indirect effect and the
putative moderator of that effect (Hayes, 2015, p. 3). Hayes (2015) indicated that for
dichotomous moderator, the index of MM is a test of equality or difference of the
conditional indirect effects in the two groups (here between male and female).

Similarly the conditional direct effect PSS on MAch or moderated mediation is
presented as a simple slope as: MAch = c| + c3*gender. Similarly as above, the
moderated mediation equates to test of equality or difference of the conditional
direct effects in the two groups (between male and female). Specifically, the female
conditional indirect effect was subtracted from the male conditional indirect effect
as a contrast.

Bootstrapping procedures were used to test the multiple mediation and the mod-
erated mediation (conditional indirect effect) hypotheses. Establishing mediation
indicates that the total unconditional path (a;; * by + aj;p * by) in Fig. 6.1b which
is the sum of the product of the coefficients (a;; * b;) and (aj * by) is statistically
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significant, and establishing moderation mediation indicates that the index of moder-
ation mediation (e.g., a3 b through SVM and a3,b, through SLM) or test of equality
or difference of the conditional direct effects in the two groups (between male and
female) are statistically significant.

When the 95% confidence interval (CI) of the total indirect effect does not include
zero, then it is assumed that motivational beliefs mediate the relationship between
PSS and achievement. Furthermore, when the 95% confidence interval of the index of
moderated mediation does not include zero, then the conclusion is that the (in)direct
effects at various levels of the moderator are statistically significantly different. Sub-
sequently, the type of mediation will be based on the direct effect (c') being signif-
icant and positive (i.e., complementary or partial mediation), negative (competitive
or inconsistent mediation), or not significant (i.e., indirect-only or full mediation)
(Little, Card, Bovaird, Preacher, & Crandall 2007; Zhao, Lynch, & Chen, 2010). The
analysis was done separately for each perceived support unit.

To ascertain the model fit, several model fit indices were consulted with emphasis
placed on the comparative fit index (CFI), the Tucker-Lewis index (both normed
along a 0-to-1 continuum with values greater than 0.90 reflecting acceptable fit to the
data), the root-mean-square error of approximation (RMSEA; values less than 0.08
are indicative of an acceptable fit) and the chi-square test statistic (% >: for informative
purposes only because of its sensitivity to large sample size) (West, Taylor, & Wu,
2012). Also the differences in model fit between the less and the more constrained
models in the model series test should be negligible (e.g., ACFI < 0.01; ARMSEA
< 0.015) (Chen, 2007; Cheung & Rensvold, 2002). Moreover, the final or preferred
model should be substantive and meaningful.

6.3 Results

We began our evaluation of model fit by considering our measurement or standard
model. Goodness-of-fit related to the four-factor model (x2(145) =6523.192; CFI =
0.922; TLI = 0.909; RMSEA = 0.034) exhibited an exceptionally good fit to the data.
Multi-group CFA was used to examine whether the measurement model is invariant
across groups (e.g., the five countries here), whereas multi-group SEM was used
to examine whether the mediational model is invariant across the five educational
system/cultures. For the measurement model, the configural and metric invariance
models were compared across the groups. There was support for the configural
(x%(725) = 8078.600; CFI = 0.919; TLI = 0.905; RMSEA = 0.036) and factor
loading (¥ 2(7ss) = 8451.272; CFI = 916; TLI = 0.909; RMSEA = 036) invariance.
Moreover, the small change in fitindex (ARMSEA = 0.000; ACFI = 0.003) between
the two models across countries also indicated that the factor loadings are equally
held across the groups. In all subsequent analysis the factor loadings were held to be
equal across the five educational systems or cultures.

We began our detailed analysis by examining the relationship amongst our vari-
ables. As can be seen in Table 6.2, there was a strong relationship between students’
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perceived social support from their teachers and higher motivational beliefs (VM:
r = 0.640, p < 0.001; LM: r = 0.674, p < 0.001), and this in turn was related to
mathematics achievement (VM: r = 0.217, p < 0.001; LM: r = 0.128, p < 0.001).
There was also positive relationship between perceived parental support and students
motivational beliefs, however these relationships were lower (VM: r = 0.214, p <
0.001; LM: r = 0.233, p < 0.001).

A further look at the individual country correlations showed a different pattern.
Expressed in terms of simple association, there was no evidence of a relationship
between perceived social support (from parents and teachers) and achievement in
Tunisia. No relationships was also found between perceived teacher support and
achievement in South Africa. However, “...a lack of correlation does not disprove
causation (Bollen, 1989, p. 52)”. Our model proposes an indirect effect—one that
links PSS to achievement through motivational beliefs. Indirect effects can exist even
when there is no evidence of simple association (Hayes, 2009; Pollack, Vanepps, &
Hayes 2012; Rucker, Preacher, Tormala, & Petty 2011) as such a significant total
effect is not a requisite for testing indirect effects (Zhao et al., 2010).

6.3.1 Overall Population Test of the Hypothesized Model

In order to examine the potential mechanisms underlying the relations between PPS,
motivational beliefs and mathematics achievement, we investigated an unconditional
mediation effect model, whereby we hypothesized that motivational belief mediated
the relation between PSS and achievement controlling for students’ parental edu-
cation, long-term educational aspirations, and hours spent on homework using the
approach discussed in Hayes (2013). The statistical diagram (Fig. 6.2; for the overall
sample) shows the parameter estimates. As a prelude to the multiple mediation and
moderation analysis, the direct effects of perceived social support on the mediators
as well as the direct effects of the mediators on achievement were examined for
each of the support sources separately controlling for parental education, long-term
educational aspiration and weekly time spent on mathematics homework.

Using the overall sample, the results showed that for the perceived parental sup-
port model, parental support had a direct effect on “like” and “value mathematics”
but a direct negative effect on mathematics achievement. The mediators significantly
predicted mathematics achievement. For teacher support model, teacher support had
direct positive effects on “like” and “value mathematics” but a direct negative effect
on mathematics achievement. Both mediators had a direct effect on mathematic
achievement. Results based on the total sample clearly support the notion that moti-
vational beliefs mediate the relationship between students’ perceived social support
and achievement. Further discussion of this finding will be presented later. From the
parameters estimates, one could see that perceived social support from the teachers
plays a unique role in bolstering students’ motivation beliefs more than parental sup-
port after controlling for parental education, long-term educational aspiration and
weekly time spent on mathematics homework.
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Fig. 6.2 The statistical outcome of the conceptual model using the whole sample. Panel A is the
model for the perceived teacher support and panel B is the model for perceived parental support.
We allowed the error terms of the two mediators to covary but not shown. PS perceived parental
support, TS perceived teacher support, VM value mathematics, LM like mathematics, MAch mathe-
matics achievement. ul—u3 indicates the covariates: parental education (ul), Long-term educational
aspirations (u2), weekly time spent on mathematics homework (u3). Estimates are based on five
imputed data sets. To reduce visual clutter, only path arrows and statistically significant paths are
presented

6.3.2 Cultural Comparison of the Mediational Model

We examine whether the mediational model is invariant across the five educational
systems by comparing two models for each support source. Comparison was made
between two nested models: model with factor loading invariance and path estimates
freely estimated and a model with factor loadings and path estimates invariance. For
the teacher support model the multi-group equivalence test indicated an acceptable
support for the claim of an invariance of the mediational model across countries
due to the small change in fit index for the two models (ARMSEA = 0.000; ACFI
= 0.002). Similar outcome was achieved for the perceived parental support model
(ARMSEA = 0.000; ACFI = 0.005). In brief, the multi-group cultural equivalence
tests show acceptable support for our hypothesized mediational model. However, a
closer look at the parameter values of the paths estimates indicated a wide variation
in the parameter estimates across countries. It is therefore advisable to investigate our
hypothesized model for each country separately. However this analysis was based on
the fact that factor loadings were constrained to be equal across country. Figure 6.3
is the outcome for the parental support model whereas Fig. 6.4 is for the teacher
support model.

6.3.3 Mediation Model Across Country

As shown in Table 6.3, in all countries, the total indirect effect (i.e., unconditional
mediation effect) was statistically significant with a 95% bias corrected bootstrap
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LM

Fig. 6.3 is the statistical outcome of the conceptual model perceived parental support for each
country (Model in Fig. 6.1a). Panel A, B, C, D and E are for Ghana, Botswana, South Africa,
Morocco and Tunisia respectively. We allowed the error terms of the two mediators to covary but
not shown. PS perceived parental support, VM value mathematics, LM like mathematics, MAch
mathematics achievement. ul-u3 indicates the covariates: parental education (ul), Long-term edu-
cational aspirations (u2), weekly time spent on mathematics homework (u3). Estimates are based
on five imputed data sets. To reduce visual clutter, only path arrows and significant path for the
covariates are shown. The dash line is a non-significant path

confidence interval. This indicates that, as a set students’ motivational belief signifi-
cantly mediates the relation between PSS and achievement holding constant parental
education, weekly time spent on mathematics homework, and students’ long-term
educational aspirations. Specific indirect effect through “like mathematics” and value
mathematics for the two support sources were statistically different from zero except
in South Africa that the specific indirect effect of the parental support through “like
mathematics” was not statistically different from zero. For the two-support source,
PSS predicted students’ motivational belief. On the relationship between the media-
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Fig. 6.4 The statistical outcome of the conceptual model perceived teacher support for each coun-
try (Model from Fig. 6.1b). Panel A, B, C, D and E are for Ghana, Botswana, South Africa, Morocco
and Tunisia respectively. To reduce visual clutter, only path arrows appear and significant path for
the covariates are shown. We allowed the error terms of the two mediators to covary but not shown.
TS perceived teacher support, VM value mathematics, LM like mathematics, MAch mathematics
achievement. ul-u3 indicates the covariates: parental education (ul), Long-term educational aspira-
tions (u2), weekly time spent on mathematics homework (u3). Estimates are based on five imputed
data sets

tors and achievement, both mediators positively significantly predicted achievement
in all the countries. The parameter estimates from all the countries indicates that per-
ceived social support from the teachers is an important predictor of students’ moti-
vation beliefs more than parental support after controlling for parental education,
long-term educational aspiration and weekly time spent on mathematics homework.

Further pairwise contrast (see Table 6.3) on the magnitude of the indirect effect
indicated that, in the perceived parental support model the two indirect effects for
Ghana and Tunisia cannot be distinguished in terms of magnitude, but in Botswana,
Morocco and South Africa the indirect effect differ significantly in magnitude for the
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two motivational measures. For the perceived teacher support model, the magnitude
of the indirect effect differ significantly across all countries except in the case of
Ghana where the contrast comparison indicated that the magnitude of the indirect
effect cannot be distinguished in terms of magnitude.

A further examination of the direct effect and total indirect effect for each country
indicated an interesting scenario. With the perceived teacher support, holding the
mediators constant and controlling for parental education, weekly time spent on
mathematics homework, and students’ long-term educational aspirations, the direct
effect was significant but negative for all the countries.

However, the magnitude of the direct effect was found to be greater than the total
effect (except Botswana). Also for Botswana, the mediated effect and direct effect
were statistically significant but point in opposite directions. The indirect effect
was statistically significant and positive whereas the direct effect was negative and
statistically significant. These scenarios are known in the literature as competitive or
inconsistent mediation or a mediation with a suppression effect (Little et al., 2007;
Zhao et al., 2010)—"a variable which increases/decreases the predictive validity
of another variable (or set of variables) by its inclusion in a regression equation”
(Conger, 1974, pp. 36-37) where predictive validity is assessed by the magnitude
of the regression coefficient (MacKinnon, Krull, & Lockwood, 2008, p. 175). The
possible reason for this phenomenon is that students’ motivational belief suppresses
the irrelevant variance in perceived social support, thus allowing for an increased
relationship between perceived social support and achievement.

However, in some situations of inconsistent mediation the total effect (sum of the
direct and total indirect effects) may be attenuated despite the significance of the
direct and indirect paths, because these effects mathematically cancel one another
out. This was true in our perceived teacher support model for Tunisia, where the sign
of the direct effect was negative and statistically significant (estimate = —0.303,
95% CI[—0.391, —0.216]) and a significant positive total indirect effect (estimate =
0.292, 95% CI [0.229, 0.355]), but as a result of their opposite signs, the total effect
was close to zero (estimate = —0.0011, 95% CI [—0.059, 0.036]). Similar scenario
was found in Ghana for the parental support model (see Table 6.2).

In the perceived parental support model, similar scenarios of mediation with sup-
pressor effect were found for the Tunisia, Morocco, South Africa, and Botswana.
However, the motivational belief measures fully mediated the relationships between
parental support and achievement in Ghana for the perceived parental support model.
In summary, including the motivational beliefs measures in the model nevertheless
improved the overall prediction by effectively removing the measurement artifact
variance associated with the perceived support source, thereby making them purer
and thus more effective predictors of mathematics achievement. This indicates that
although the motivational belief measures act as suppressor variables in essence,
these variables suppress irrelevant variance in the PSS measure. Thus, on the con-
trary, students’ motivational beliefs are actually important because they improve the
prediction of the students’ perceived social support.
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6.3.4 Moderated Mediation Models Across Country

The hypothesis that the relation between PSS and achievement via motivational belief
is condition on students’ gender was examined using moderated mediation analyses
otherwise known as conditional process analysis (Hayes & Preacher, 2013). The
goal is to test the conditional direct and indirect effect(s) of PSS on achievement
at values of the moderator; male or female. Latent moderated structural equations
(LMS) approach was used to estimates the interaction effects.

Using the approach discussed in (Edwards & Lambert, 2007; Preacher & Hayes,
2008; Preacher et al., 2007), for the perceived teacher support model (see Table 6.4),
the index of MM was statistically significant for the indirect effect through value
mathematics for Botswana, South Africa, and Morocco. This indicates that the
indirect effect through value of mathematics is moderated by students’ gender in
Botswana, South Africa, and Morocco with the effect higher for males in these
countries. For the indirect effect via “like mathematics”, the index of MM was not
statistically significant in all the countries indicating that the indirect effect via “like
mathematics” does not differ between males and females in those countries.

Differences in these effects are depicted as simple slopes in Fig. 6.5, panlels A
through B for males and females. Figure 6.5a shows that, gender moderated each
path of the mediated model relating perceived teacher support (factor mean set at
default of 0), value mathematics, and achievement, such that the indirect effect relat-
ing perceived teacher support through value mathematics were stronger for girls
when teacher support is lower and stronger for boys when teacher support is higher
Morocco, South Africa, and Botswana. On the other hand, the indirect effect of
teacher support through “like mathematics” was higher for boys when teacher sup-
port is lower and higher for girls when teacher support was higher in Tunisia and
Morocco.

6.4 Discussion

In the present investigation, we examined the mediational roles of motivational beliefs
(“like” and “value mathematics”™) in relation with the association between perceived
social support (PSS: from parents and teachers) and mathematics achievement in an
African context. Furthermore, the study examined if the indirect effect of PSS on
achievement via motivational belief is contingent on students’ gender.

Generally, the results indicated that motivational beliefs taken as a set and indi-
vidually mediate the effect of PSS on achievement, thereby supporting the multiple
mediation model that we proposed. The current results corroborated the results of
other studies (Ahmed et al., 2010; Song, Bong, Lee, & Kim, 2015; Wentzel, 1998)
which found that students’ motivational beliefs generally serve as an important link
between their perceived social support and academic achievement. In general, the
analyses support the mediational assumptions in the literature (e.g., Ahmed et al.,
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Fig. 6.5 Plots of simple paths conditional indirect model with gender as the moderator variable.
In Panels A is the model for the conditional indirect with value mathematics as the mediator and
panel B like mathematics as the mediator. Panel C is the direct effect model for Ghana. Dash line
(—) is females and continuous lines males. The mean of the perceived teacher support construct
was set to zero and plotted between +2 standard deviations of the mean
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2010; Wentzel, 1998). These results, however, refute the long assertion that per-
ceived social support (e.g., from parents) uniquely influences academic performance
(e.g., Mackinnon, 2012); rather, the association between perceived social support
and achievement is accounted for entirely or partly by how the students value and
like mathematics. One important finding from our study was that the mediational
hypothesis was supported in all the countries.

The mediation with suppression effect found in the present study indicates that
perceived social support from teachers strengthened when students like and under-
stand the importance of mathematics in their life. Inclusion of motivational beliefs
improved the prediction power of perceived social support from teachers because
the motivational beliefs measures removes any irrelevant artifact variance associated
with the perceived teacher support making it “purer” and an absolute predictor of
mathematics achievement. Teacher support is beneficial when student like and value
mathematics. Similar outcome was witness with the parental support model, however,
in Ghana support from parents weakens when students understand the importance
of and enjoy mathematics because the relationship between parental support and
achievement is completely mediated via students’ motivational beliefs. This find-
ings support the notion that parental support has a cultural dimension that transcends
geographical boundaries of home and the school (Bofah & Hannula, 2015). These
findings indicate the significant role of perceived social support on students’ self-
beliefs and achievement.

Moreover, contrast comparison shows that the magnitude of the indirect effect
cannot be distinguished in terms of magnitude in three out of the 10 specific indirect
models. Four contrast comparisons indicated that the indirect effect through value of
mathematics was stronger whereas three other indirect effect, it was stronger for “like
mathematics”. This shows the cultural complicity associated with affective measures.
The study indicates that perceived social support from the teachers plays a unique
role in bolstering students’ motivational beliefs (Rueger, Malecki, & Demaray, 2009;
Schneider, Tomada, Normand, Tonci, & de Domini, 2008) more than parental sup-
port, which contradicts studies that support from parents is the most important source
of support (Cutrona, Cole, Colangelo, Assouline, & Russell, 1994).

In respect of gender moderating the indirect effect, the outcomes from this study
indicates that the conditional indirect effect of perceived teacher support on achieve-
ment through like mathematics is moderated by gender in some countries, contra-
dicting other studies in the literature (e.g., Thomson, Hillman, & Wernert, 2012).
For the conditional indirect effect through value of mathematics the outcome from
this study support the literature (Gaspard et al., 2015; Marsh et al., 2005), but the
outcome is also dependent on the level of perceived teacher support. However, this
conclusion has a culture dimension. The varying gender differences across nations
support the cultural specificity of gender as a moderator in these relations (Bofah &
Hannula, 2015; Hyde & Mertz, 2009; Forgasz et al., 2015). The outcome of this study
can influence educational policies on affect and achievement, because the relation-
ship between affect and achievement is the backbone of many affective enhancement
programs throughout the world. This is based on the fact that improving affect will
lead to achievement and vice versa (Bofah, 2015).
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The results support the motivational and affective significance of social support
(e.g., parental support) in students’ academic performance (e.g., Rosenfeld et al.,
2000). For instance, increasing close contact between teachers and their students
would prove beneficial. Schools should also focus on cultivating supportive social
relationships between parents and their children and inform parents about the benefits
of motivational beliefs such as value and like math in their children’s mathematics
achievement.

In brief, this study attests to the findings in Rosenfeld et al. (2000), that support
reduces uncertainty associated with affect, which then influences school outcomes.
Similar models are supported by (Ahmed et al., 2010; Levitt, Levitt, Franco, &
Silver, 1995; Song et al., 2015). Results from this study indicate that educators
should work to strengthen students’ motivational beliefs so as to shape students’
academic performance. For instance, students should receive more information and
counselling about mathematics and their future use, which would stimulate their
interest in mathematics. Educators should promote more positive affective measures
by promoting specific and inclusive self-enhancement strategies to create a supportive
and more effective teaching/learning environment for all students in an effort to
improve school outcomes.

Some limitations should be considered when interpreting the results. First, data
were based on self-report, and thus suffer the limitations associated with all self-
reported data. Second, data were cross-sectional, so analyses cannot provide a causal
interpretation which requires longitudinal data. Third limitation is that social support
from peers was not measured.

Despite these limitations, this study makes significant contributions to the existing
research in a number of ways. First, this study expands our understanding of the
interplay between perceived social support and motivational beliefs in predicting
achievement as well as the role of gender in that effect. This finding of a synergistic
role of motivational belief in the relationship between perceived social support and
achievement implies interventions that aim at strengthening motivational beliefs will
be effective in promoting educational outcomes. Second, because of the strength of
the TIMSS data, it is probably the strongest cross-cultural analysis of the relationship
between social support and achievement in the African context.

In conclusion, this study provides a comprehensive view showing the differential
roles of motivational beliefs in predicting achievement. It also provides a compre-
hensive picture showing the differential roles of gender beliefs and their interaction
with perceived social support in predicting achievement.
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