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Variabel

Bentuk

• Numerik

• Non numerik

Skala ukur

• Nominal

• Ordinal

• Interval

• Rasio

Fungsi
variabel

• Independent

• Dependent

• Mediator

• Moderator



Metode statistik

• Rata-rata, simpangan baku, proporsi

• Tabel, grafik

Statistik deskriptif: meringkas, menyusun dan mendeskripsikan data

• Estimasi parameter

• Pengujian hipotesis parameter

Statistik inferensial: study samples to make generalizations about the population, 
Interpret experimental data

Common terminology: margin of error, statistically significant (Frederick & Larry)



Statistik inferensial



Hypothesis 
(Anne Myers & Christine Hansen, 2012)

Thesis or main idea of an experiment

Statement about predicted relationship between at 
least 2 variables

Is designed to fit the type of research design that has 
been selected

Used to infer cause-and-effect relationship between 
variables

Synthetic statements that are testable, falsifiable, 
parsimonious and fruitful



Contoh hipotesis

• The amount of TV viewing will be directly related to 
vocabulary size 

Correlational design 

(Anne Myers & Christine Hansen)

• Individuals who are exposed to classical music or self-selected 
relaxing music will demonstrate significant reductions in anxiety, 
anger, and sympathetic nervous system arousal, and an increase in 
feelings of relaxation as compared to those who sit in silence or 
listen to heavy metal music.

Coping with Stress: The Effectiveness of Different Types of Music 
(Elise Labbe, Nicholas Schmidt, Jonathan Babin, Martha Pharr)



Langkah-langkah uji hipotesis

(Gregory and Dale, 2009)

1. Rumuskan H0 dan H1

2. Tentukan the level of risk (or the level of significance), α

3. Pilih statistik uji yang sesuai

4. Hitung statistik uji berdasarkan data

5. Tentukan nilai p berdasarkan nilai statistik uji dari data

6. Rumuskan kriteria uji dengan cara membandingkan

nilai p dengan α. Jika p < α, maka H0

7. Buat interprestasi hasil

8. Laporkan hasilnya dengan formatt APA



Memilih statistik uji (1)

Asumsi parametrik:

1. Independent, unbiased samples

2. Data normally distributed

3. Equal variances

Metode
parametrik

Metode

non parametrik

Ya

terpenuhi

Tidak



Memilih statistik uji (2)





One way anova, design &  struktur data

One way anova – independent 

participant (between groups)

One factor – 3 level

A1 A2 A3

P1 P11 P21

P2 P12 P22

: : :

: : :

P10 P20 P30

One way anova – Repeated 

measures

One factor – 3 level

A1 A2 A3

P1 P1 P1

P2 P2 P2

: : :

: : :

P10 P10 P10



Two ways anova, design &  struktur data

Three types of factorial 

anova

• Two–between 

participants IVs

• Two–within participants 

IVs

• One between-participants 

IV and one within-

participants IV

Two–between participants 

IVs

Revision 

conditions

Exam conditions

Sitting 

room

Exam hall

Sitting 

room

P1 P4

P2 P5

P3 P6

… …

Exam hall

P7 P10

P8 P11

P9 P12

… …



Two ways anova, design &  struktur data

Two–within participants IVs
One between-participants IV and 

one within-participants IV

Revision 

conditions

Exam conditions

Sitting 

room

Exam hall

Sitting 

room

P1 P1

P2 P2

P3 P3

… …

Exam hall

P1 P1

P2 P2

P3 P3

… …

Revision 

conditions

Exam conditions

Sitting 

room

Exam hall

Sitting 

room

P1 P4

P2 P5

P3 P6

… …

Exam hall

P1 P4

P2 P5

P3 P6

… …



Hipotesis statistik

2 dan > 2 kelompok

• 2 kelompok related:

 H0: μD= 0

• 2 kelompok independent:

 H0: μ1 - μ2 = 0

• 3 kelompok independent:

 H0: μ1 = μ2 = μ3

Anova faktorial

• 3 sumber variasi:

1. Main effect factor A

H0 : μA1 = μA2

2. Main effect factor B

H0 : μB1 = μB2

3. Interaction effect AB

H0 : there is no interaction     

between AB



Coping with Stress: The Effectiveness of Different Types of Music 

(Elise Labbe, Nicholas Schmidt, Jonathan Babin, Martha Pharr)

Hipotesis :

• Individuals who are exposed to classical music or self-selected 

relaxing music will demonstrate significant reductions in 

anxiety, anger, and sympathetic nervous system arousal, and an 

increase in feelings of relaxation as compared to those who sit 

in silence or listen to heavy metal music.

Rancangan analisis :

Several 4×2 mixed design analyses of variance with repeated 

measures were conducted to determine the effects of the music and 

silence conditions (heavy metal, classical, or self-selected music and 

silence) and time (stress/pre music, post-last 5 min of music/silence) 

on state anxiety and anger scores, rating of relaxation, heart rate, 

respiration and skin conductance.



Coping with Stress: The Effectiveness of Different Types of Music 
(Elise Labbe, Nicholas Schmidt, Jonathan Babin, Martha Pharr)



Coping with Stress: The Effectiveness of Different Types of Music 

(Elise Labbe, Nicholas Schmidt, Jonathan Babin, Martha Pharr)



Parental Reactivity to Disruptive Behavior in Toddlerhood:
An Experimental Study
(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & 
Geertjan Overbeek1)

Our hypotheses were threefold: 

1. Parents were expected to show lower levels of self-efficacy 
and higher levels of perceived distress and arousal when they 
experienced a challenging situation compared to a non-
challenging control situation; 

2. Lower levels of trait self-efficacy, higher levels of perceived
trait distress, and higher levels of baseline arousal were 
expected to increase the effects of disruptive child behavior 
on parental state self-efficacy, perceived distress, and arousal,
respectively; and 

3. The challenging situation was expected to indirectly reduce 
parental use of direct commands and positive affect by 
decreasing levels of parental state selfefficacy and increasing 
levels of parental perceived distress and arousal 



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)

Analyses consisted of three steps in line with our hypotheses.

1. Three ANOVAs to test the effects of the challenging situation on 
parental state self-efficacy, perceived state distress, and arousal. 

2. Regression analyses to test whether parental trait self-efficacy, 
perceived trait distress, and baseline arousal interact with the 
manipulation, such that these traits increase the effects of the 
challenging situation on parental state self-efficacy, perceived state
distress, and arousal, respectively. 

3. Structural Equation Modeling (SEM) to test whether state self-
efficacy, perceived state distress, and arousal mediate the effects of a 
challenging parenting situation on parental use of direct commands 
and positive affect. 

The package Lavaan (Rosseel 2012) for the software program R 3.5.0 (R 
Core Team 2018) was used to fit the proposed path model to the data.



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)

Procedure: 

The experiment consisted of four tasks (see Fig. 2). These tasks have been 
previously used to examine challenging and non-challenging parenting 
situations in toddlerhood (Martin1981; Shaw et al. 1994). 

1. First, parents and children engaged in a free play situation with toys 
to make them feel comfortable and provide equal starting conditions. 

2. Second, in the challenging condition, the parent was instructed to 
clean up all toys into a transparent box and complete a questionnaire 
consisting of more questions than the parent could manage to 
complete.

In the control condition, the parent continued to play with the child and 
the toys. Thus, the challenging condition represented a challenging 
parenting situation, which was designed to elicit disruptive child behavior 
because of a double challenge:

(1) Children were prohibited from playing with the (visible) toys; and 

(2) children were denied their parents’ attention who needed to perform a 
different task. 



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)

Procedure:

3. Third, the experimenter reentered the room with a new set of motivating 
toys. The experimenter engaged the child in playing with these toys, while
the parent completed a short questionnaire regarding their feelings of self-
efficacy and stress during the previous task. The end of this questionnaire 
provided the instructions for the following task, in which the parent 
requested the child to cleanup the new set of toys without providing any 
assistance. This task was designed to observe how parents’ responses to 
challenging situations would translate to their use of direct commands and 
positive affect.

4. Fourth, to end the experiment positively, parent and child engaged in a 
pleasant free-play activity. 

After the experiment, parents were debriefed about the specific purposes of this 
study, including the challenging parenting situation that they could have 
perceived as stressful.

The study procedure was approved by the Ethics Review Board of the University 
of Amsterdam



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)

Hypothesis 1: 

Disruptive Child Behavior during the Challenging Situation 

Leads to Lower Parental State SelfEfficacy and Higher State 

Stress As expected, the challenging situation was associated with 

differences in parental state selfefficacy and state stress. 

Specifically, ANOVAs (Bonferroni adjusted α = 0.017) revealed 

that parents in the challenging condition, compared to the control 

condition reported significantly lower state self-efficacy (F(1, 

107) = 16.55, p < 0.001, d = 0.78) and higher perceived distress 

(F(1, 107) = 19.16, p < 0.001, d = 0.84), and showed increased 

arousal (F(1, 104) = 9.31, p = 0.003, d = 0.59; Fig. 3).



Parental Reactivity to Disruptive Behavior in Toddlerhood: An Experimental Study

(Susanne Schulz1,2 & Patty Leijten 1 & Daniel S. Shaw3 & Geertjan Overbeek1)

Hypothesis 2: 

Parental Trait Self-Efficacy and Trait Stress Moderate the Effects of 
Disruptive Child Behavior on Parental State Self-Efficacy and State Stress 
Consistent with our expectations, trait self-efficacy significantly moderated
the effect of the challenging situation on parental state selfefficacy (b = 0.40, 
t(102) = 2.67, p = 0.009, η2 = 0.065, R2 = 0.28). 

However, perceived trait distress and baseline arousal did not moderate the 
effect of the challenging situation on parental perceived state distress (b = 
−0.41, t(102) = −1.67, p = 0.098, η2 = 0.027) and arousal (b = −0.02, 

t(102) = −1.49, p = 0.139, η2 = 0.021), respectively. 

The manipulation thus compromised state levels of self-efficacy particularly 
in parents who had low levels of trait self-efficacy (Fig. 4).
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