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Abstract 

Background Temperament is the difference between individuals’ emotional and behavioral responses to diverse 
external events. It is a complex interplay between genetic and environmental factors. Hence, the need to assess tem-
perament objectively and better understand its impact on developmental and interpersonal outcomes. Measuring 
temperament in early childhood can be challenging since parents will report their subjective perceptions about their 
toddlers. While surveys are quick instruments that require less clinical involvement, standardized laboratory assess-
ments secure a relatively high level of objective observation. Since no published studies were conducted in Arab 
countries, the current research focuses on examining temperament in a sample of twenty mother-toddler dyads 
using the Laboratory Temperament Assessment Battery (Lab-TAB) locomotor version.

Interrater reliability and validity were assessed. Higher-order temperament components were determined by principal 
component analysis. T test and one-way ANOVA examined the association between demographics and temperament 
components.

Results The retained variables ranged between fair (> 0.43) and good (< 0.98) for all Lab-TAB episodes. Three higher-
order temperament components were obtained. Age was significantly negatively correlated with Lab-TAB Fear 
dimension, r = − .47, p > .05, and Lab-TAB temperament component 3, r = .45, p > .05. Male toddlers (M = .55, SD = 1.055) 
had significantly higher levels of temperament component 3 compared to female (M = − .45, SD = .718), t(18) = 2.52, 
p < .05. There was a significant effect of time spent with mother on temperament component 3, F(2,17) = 7.01, p < .05.

Conclusion After exploring the temperament factor structure, we found that the Lab-TAB locomotor version 
was a valid tool to be used to observe temperament in toddlers living in Lebanon, a Middle Eastern culture. Some 
gender significant differences would deserve deeper exploration in future research. A replication of this study would 
also strengthen its findings.

Keywords The Laboratory Temperament Assessment Battery (Lab-TAB) clinical observation, Temperament, Toddlers, 
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Background
Temperament is the difference between individuals’ 
emotional and behavioral responses to diverse external 
events. It is a complex interplay between genetic and 
environmental factors [10,  34] leading to resilience or 
vulnerabilities throughout a life course. Temperament’s 
expression in early childhood is particularly sensitive to 
parenting, which in turn is influenced by parents’ mental 
health, culture, and socio-economic status.
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Rich scientific literature supports these assumptions. 
Parenting, being positive or negative, impacts the devel-
opment of the child’s social behavior [8]. Cross-cultural 
differences in parents’ perceptions of their children’s 
temperament have been found in a sample of USA and 
Finns [14] where Americans had higher rates of nega-
tive effects as compared to Finns. Socioeconomic factors 
also have an impact on early childhood temperament and 
adult psychopathology [27]. Finally, De Pauw and Mer-
vielde [9] demonstrated the role of temperament in the 
likelihood of developing anxiety, depression, ADHD, and 
proactive and reactive antisocial behavior. Thus, it is cru-
cial for parents and caregivers to better understand the 
child’s baseline temperament, hence providing them with 
appropriate socioemotional care.

There is a variety of measurements used to under-
stand temperament and its relation to developmental 
outcomes. These measurements include parents’ and 
teachers’ questionnaires, home-based observations, and 
laboratory observations. Questionnaires are user-friendly 
and cost-effective; yet, as the majority of self-reports, 
they are subjective and may be biased. The presence of 
a stranger doing the home-based observations may alter 
the child’s and the parents’ behavior. Standardized labo-
ratory assessments secure a relatively high level of objec-
tive observation.

Studies by M.K Rothbart and colleagues became a cor-
nerstone in defining the concept of temperament, and 
designing measurements of temperament from infancy 
to adulthood, namely the Infant Behavior Question-
naire-Revised (IBQ-R) [16], the Early Childhood Behav-
ior Questionnaire (ECBQ) [30], the Childhood Behavior 
Questionnaire (CBQ) [33], the Early Adolescence Tem-
perament Questionnaire (EATQ) [5], and the Adulthood 
Temperament Questionnaire (ATQ) [11], home-based 
observations [32], and structured laboratory observa-
tions, Lab-TAB prelocomotor [21], locomotor [20], tod-
dler [4], preschool [18], and middle childhood version 
[17].

To the authors’ knowledge, the Lab-TAB is the only 
laboratory-structured protocol measuring temperament 
throughout childhood. In addition, Lab-TAB has been 
used to study the interaction between parent behaviors 
and child temperament as risk factors for obesity in chil-
dren [1], to study mothers’ perceptions of their child’s 
temperament [24], and to examine “fear” as a predictor 
for anxiety development in early school years [2, 3]. We 
found two validation studies of Lab-TAB in two specific 
cultural contexts, Portuguese [12] and Ethiopian [23]. 
Since no published studies were conducted in Arab coun-
tries, the current research focuses on examining tem-
perament in a group of typically developed Lebanese 
toddlers using Lab-TAB.

Methods
This study is part of a larger one aiming at validating 
the Early Childhood Behavioral Questionnaire (ECBR)- 
Short version [31], March). One hundred and sixty-two 
mothers were recruited for the validation study and 20 
agreed to participate in the standardized clinical obser-
vation using the Locomotor version of the Lab-TAB 
[20]. Mothers and their children were recruited from 
public primary health care centers, nurseries, business 
and academic institutions, and private pediatric clin-
ics. The inclusion criterion was being an adult mother 
(above 18 years old) of typically developed toddlers. The 
approval of the Institution Review Board of the American 
University of Beirut was secured prior to implementing 
the study.

The Lab-TAB protocol-locomotor version was tested 
using interrater reliability. The validity of the variables 
in describing an episode was explored. Then the validity 
of episodes in describing a given dimension was studied. 
Finally, the dimensions were grouped into temperamen-
tal characteristics.

Procedure
Consenting mothers filled out a demographic question-
naire prior to the experiment. During the laboratory visit, 
the toddler was accompanied by the mother, an experi-
menter, and a videographer. The parent was present in 
the room with the toddler throughout the experiment 
and was instructed to remain as uninvolved as possi-
ble if the toddler tried to engage their attention unless 
instructed otherwise. The same experiment protocol was 
used with all children. Episodes including dialogue and 
verbal prompts were translated and adapted to Arabic. 
All laboratory episodes were videotaped for later scoring 
by three independent raters.

Measure
The Laboratory Temperament Assessment Battery‑locomotor 
version
The Laboratory Temperament Assessment Battery (Lab-
TAB; [19]) is a group of standardized instruments for lab-
oratory assessment of temperament ranging from infancy 
to middle childhood. The Lab-TAB Locomotor version is 
designed to elicit infant/toddler emotional and behavio-
ral responses to stimuli across five dimensions of toddler 
temperament: fear, anger, pleasure, interest/persistence, 
and activity level. It consists of 20 episodes that are 
designed for infants that have started to crawl [22]. Each 
episode consists of scored variables to measure toddler 
responses to stimuli. For our investigation, two episodes 
per temperament dimension were chosen similar to what 
has been done in the Ethiopian study [23]. Episodes were 
chosen based on ease of execution, cultural relevance, 
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affordability, and feasibility. A complete description of 
procedures and coding is found in the Lab-TAB Locomo-
tor manual [22]. The Lab-TAB coding system for toddler 
emotions relies on facial expressions, bodily movements, 
and vocalizations. The Lab-TAB has not yet been vali-
dated for use in Lebanon.

Statistical analysis
Before initiating the statistical analysis, data reduction 
for the Lab-TAB episode and Dimension composites 
were performed. Data were entered and analyzed using 
IBM SPSS Statistics 24.

Firstly, interrater reliability was assessed by comput-
ing an intra-class correlation coefficient (ICC). Secondly, 
factor analyses using principal component analysis were 
conducted to examine the validity of a group of variables 
in describing a particular episode. After excluding varia-
bles with low interrater reliability and lack of validity, the 
episode composite score was calculated.

Factor analysis was conducted to determine episode 
loading for each temperament dimension of interest, and 
then scores were combined across episodes to create an 
overall score for each temperament dimension. The load-
ings of episodes on temperament generated from this fac-
tor analysis were used to calculate the dimensions scores 
from their corresponding episodes’ scores. For example, 
to obtain a composite score for the activity level dimen-
sion, the mean score of the previously mentioned episode 
composite scores was calculated. The resulting tempera-
ment dimension composite scores were fear, anger and 
sadness, pleasure, interest/persistence, and activity level.

Moreover, the five obtained temperament dimension 
composite scores were entered into a factor analysis 
to determine higher-order temperament components. 
Finally, independent sample t-test and one-way ANOVA 
were used to examine which categorical demographic 
variables (e.g., gender or time spent with mother) were 
significantly associated with the temperament compo-
nents. The Pearson correlation coefficient was used to 
examine the association between temperament and con-
tinuous variables such as age. Continuous variables are 
presented with means and standard deviations, while 
categorical variables are presented as numbers and fre-
quencies. P values less than 0.05 were considered to be 
statistically significant.

Data reduction for the LAB‑TAB episode and dimension 
composites
The standardized procedure for scoring Lab-TAB pro-
duces raw scores for each epoch across each trial within 
each episode of the manual. Our data reduction strategy 
to derive temperament composite scores was adapted 
from Planalp et al. [29]. The first step of this strategy was 

to create response parameters for behaviors across each 
episode. For instance, in the task orientation episode, the 
toddler received a raw score for facial interest on each 
epoch (n = 6) across each interval (n = 3), resulting in 18 
scores. We averaged facial interest across the 18 epochs 
and used this as a mean facial interest score for Task Ori-
entation. Calculating the mean level for each behavior 
helps to quantify the toddler’s average reactivity across 
episodes. Additionally, we identified the peak level of 
facial interest for the episode, which is the highest score 
across all 18 epochs. Compared to mean levels, peak lev-
els depict the toddler’s tendency to have extreme behav-
ioral responses to stimuli more accurately. Latency scores 
were not calculated because they were not found to add 
significant variation in episode-level scoring in previous 
studies [29].

Results
Participants
Mothers and their toddlers (N = 20 toddlers) were 
assessed during a laboratory visit. The toddlers were 
between 22 and 36 months of age (M = 29.4, SD = 4.58). 
Approximately half of the toddlers (n = 11, 55%) were 
females. Sixty percent of the mothers were between 30 
and 49 years of age. All the mothers were married. Most 
of the mothers had completed graduate studies (65%), 
employed (60%), and with a monthly family income 
above $2000 (70%). Half of the mothers spent between 3 
and 5 h with their toddlers daily. Only 4% of the families 
sought mental health services for one of their members 
(refer to Table 1).

Raters and interrater reliability
Raters included three staff members with master’s 
degrees in psychology, two of whom were doing clini-
cal training in child psychology. Raters were trained by a 
child clinical psychologist. One rater scored episodes for 
all participants, while each of the other two other raters 
scored episodes for half of the participants. Interrater 
agreement on episode variables is described below.

Interrater reliability for episode coding was assessed by 
computing an intra-class correlation coefficient (ICC), 
using a two-way random, absolute agreement, average-
measures ICC [28] to assess the degree that coders pro-
vided consistency in their ratings of the Lab-TAB episode 
variables. ICC was calculated for raters 1 and 2 as well 
as raters 1 and 3, and then average ICC values were cal-
culated for each Lab-TAB episode variable. Interrater 
reliability was examined for each episode variable. Those 
with acceptable ICC were retained for analysis. Mean and 
peak scores for retained episode variables were combined 
to create episode-level scores. According to the com-
monly cited cutoffs by Cicchetti [6], variables with ICC 
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values above 0.40 were retained for further analysis. In 
the current study, the retained variables ranged between 
fair (> 0.43) and good (< 0.98) for all Lab-TAB episodes. 
Variables with ICC values below 0.40 or 0 variance in 
interrater reliability were excluded and not utilized 
further.

After examining reliability and validity as detailed 
below, mean and peak scores were combined across tri-
als to create an overall episode score. Then, scores across 
episodes were combined to create overall scores for tem-
perament dimensions. For instance, Task Orientation 
and Person Interest both assess toddler interest/persis-
tence, so the episode composite scores of those episodes 
were combined to obtain an overall Interest/Persistence 
composite.

Validity of variables in describing an episode
It was also important to examine the validity of group-
ing episode-level variables (e.g., Mean and peak distress 
vocalizations, mean intensity of bodily fear, and mean 
and peak presence of startle response) before calculating 
episode composite scores (e.g., fear due to unpredictable 
mechanical toy) in our sample. Therefore, an exploratory 
factor analysis was conducted using a principal compo-
nents analysis (PCA) with Oblimin rotation used on the 
variables to determine the variable loading per episode. 
To note, varimax rotation was used for the cognitive 
assimilation game because the episode-level variables 
were not correlated. Variables that loaded on one factor 

were included in computing the composite score of that 
episode, while the other variables were excluded.

Retained variables based on interrater reliability 
and validity
Fear: Masks
Interrater reliability for Masks ranged from r = 0.43 to 
0.93. No variables were excluded at this level. Mean and 
peak values were combined. An exploratory factor anal-
ysis was conducted on the variables: intensity of facial 
fear, intensity of distress vocalizations, intensity of bodily 
fear, and intensity of escape behaviors. The factor analy-
sis yielded a two-factor solution for this episode. The 
first factor was chosen because it had higher eigenvalues. 
Hence, the intensity of facial fear, the intensity of distress 
vocalizations, and the intensity of escape behaviors were 
retained for calculating episode composite scores. Inten-
sity of bodily fear was excluded from further analysis 
because its factor loading was poor on the chosen factor.

Fear: unpredictable mechanical toy
Interrater reliability for unpredictable mechanical toy 
ranged from r = − 0.03 to 0.91. Variables excluded based 
on low interrater reliability scores were intensity of dis-
tress vocalizations (mean and peak), intensity of bodily 
fear (mean), and presence of startle response (mean and 
peak). Mean and peak values were combined. An explor-
atory factor analysis was conducted on the variables 
intensity of facial fear, intensity of bodily fear, and inten-
sity of escape behaviors. All these variables were retained 
for calculating the episode composite score.

Anger and sadness: car seat restraint
Interrater reliability for car seat restraint ranged from 
r = − 0.09 to 0.90. Variables that were excluded based on 
low interrater reliability scores were facial sadness (mean 
and peak) and body struggle (mean and peak). Mean and 
peak values were combined. An exploratory factor analy-
sis was conducted on the variables of facial anger, distress 
vocalizations, and body sadness. All these variables were 
retained for calculating the episode composite score.

Anger and sadness: gentle arm restraint
Interrater reliability for gentle arm restraint ranged 
from r = − 0.30 to 0.26. To note, there was zero variance 
between raters 1 and 2 on most variables. Therefore, vari-
ables of this episode were excluded from further analyses.

Table 1 Demographic variables

Variable Frequency Percentage

Parents’ age

 18–29 years 8 40

 30–49 years 12 60

Educational level

 Undergraduate 7 35

 Graduate 13 65

Work status

 No work 8 40

 Work 12 60

Child gender

 Male 9 45

 Female 11 55

Time to spend with child

 Between 1 and 3 h 3 15

 Between 3 and 5 h 10 50

 All day 7 35

Family seeking mental health services

 No 16 80

 Yes 4 20
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Pleasure: puppets
Interrater reliability for Puppets ranged from r = − 0.13 
to 0.93. Variables that were excluded based on low 
interrater reliability scores are laughter (mean and 
peak) and positive motor acts (peak). Mean and peak 
values were combined. An exploratory factor analysis 
was conducted on the variables: intensity of smiling, 
positive vocalizations, and positive motor acts. These 
variables were retained for calculating the episode 
composite score.

Pleasure: cognitive assimilation game
Interrater reliability for the cognitive assimilation game 
ranged from r = 0 to 0.87. Variables that were excluded 
based on low interrater reliability scores were laughter 
(mean and peak) and positive motor acts (mean). Mean 
and peak values were combined. An exploratory factor 
analysis was conducted using a principal components 
analysis (PCA) with varimax rotation on the variables 
smiling, positive vocalizations, and positive motor acts. 
These variables were retained for calculating the epi-
sode composite score.

Interest/persistence: task orientation
Interrater reliability for task orientation ranged from 
r = 0 to 0.98. Variables that were excluded based on low 
interrater reliability scores were intensity of facial inter-
est (peak), duration of looking (peak), and manipulation 
of stimuli (peak). Mean and peak values were com-
bined. An exploratory factor analysis was conducted 
on the variables: intensity of facial interest, duration of 
looking, and manipulation of stimuli, and these vari-
ables were retained for calculating episode composite 
score.

Interest/persistence: person interest
Interrater reliability for Person interest ranged from 
r = 0.71 to 0.98. No variables were excluded at this level. 
Mean and peak values were combined. An exploratory 
factor analysis was conducted on the variables: inten-
sity of facial interest, duration of looking, and vocali-
zations about the experimenter. All of these variables 
were retained for further analysis.

Activity level: free play
Interrater reliability for free play ranged from r = 0.45 
to 0.82. No variables were excluded at this level. Mean 
and peak values were combined. An exploratory factor 
analysis was conducted on the variables: intensity of 
manipulation, bouts of play, intensity of movement, and 
changes in body position. The factor analysis yielded 
a two-factor solution, and both factors had similar 

eigenvalues. However, variables in the second factor 
had lower interrater reliability. Therefore, intensity of 
manipulation and bouts of play were excluded. Varia-
bles that were retained for calculating the episode com-
posite score were intensity of movement and changes in 
body position.

Activity level: peg/shape manipulation
Interrater reliability for peg/shape manipulation ranged 
from r = 0.61 to 0.96. No variables were excluded at this 
level. Mean and peak values were combined. An explora-
tory factor analysis was conducted on the variables: num-
ber of pegs and intensity of activity. These variables were 
retained for calculating the episode composite score.

Validity of episodes in describing a dimension
Similar to examining the validity of grouping certain vari-
ables into the corresponding episode, it was also essential 
to examine the validity of grouping certain episodes into 
the corresponding dimension in this sample. Exploratory 
factor analysis was conducted using a principal compo-
nents analysis (PCA) with varimax rotation on the epi-
sode variables. All episodes loaded as expected on their 
corresponding temperament dimensions. For instance, 
the episode variable composites for free play and peg/
shape manipulation loaded on the activity level tempera-
ment dimension (refer to Table 2).

Observed toddler temperament
The five obtained temperament dimension composite 
scores, namely fear, anger and sadness, pleasure, interest/
persistence, and activity level were entered in an explora-
tory factor analysis using a principal components analysis 
(PCA) with varimax rotation to determine higher-order 
temperament components. The obtained results consist 
of three higher-order temperament components (refer 
to Table 3). The first component includes pleasure, anger, 
and sadness. The second component includes interest 

Table 2 Rotated component matrix of Lab-TAB temperament 
dimensions

Extraction method: principal component analysis

Rotation method: varimax with Kaiser normalization

Rotation converged in 7 iterations

Variable Component

1 2 3

Pleasure .73 .48 .26

Interest/persistence  − .06 .94  − .13

Activity level .19  − .03 .75

Fear .21 .06  − .71

Anger and sadness .87  − .25  − .17
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and pleasure. The third component includes activity level 
and fear (negative loading).

Variables correlated with temperament
Age was significantly negatively correlated with Lab-
TAB Fear dimension, r = − 0.47, p > 0.05, and Lab-TAB 
temperament component 3, r = 0.45, p > 0.05. T tests 
were conducted to examine group differences in toddler 
temperament. Male toddlers (M = 0.55, SD = 1.055) had 
significantly higher levels of temperament component 
3 compared to female toddlers (M = − 0.45, SD = 0.718), 
t(18) = 2.52, p < 0.05. This indicates that female tod-
dlers were more likely to be fearful and less active than 
male toddlers (refer to Table  4). There were no signifi-
cant gender differences in toddler temperament on the 
episode and dimension levels. There were no significant 
differences in toddler temperament based on mother 
employment status, mother education, monthly house-
hold income, or seeking mental health services for family 
members.

Moreover, analyses of variance were conducted to 
examine group differences in toddler temperament. 
There was a significant effect of time spent with the 
mother on temperament component 3, F(2,17) = 7.01, 
p < 0.05. Games-Howell post hoc tests revealed that tod-
dlers who spent between 1 and 3  h with their mothers 
(M = 1.56, SD = 0.57) had higher levels of temperament 
component 3 compared to toddlers who spent between 3 
and 5 h (M = − 0.32, SD = 0.76) or all day with their moth-
ers (M = − 0.22, SD = 0.88). No significant effects were 
noted for time spent with relative or monthly household 
income.

Discussion
This study aimed at validating the Lab-TAB locomo-
tor version to Lebanese toddlers. The toddlers’ observed 
behavior using the Lab-TAB locomotor episodes was 
carefully analyzed. We examined interrater reliability 

and validity of episodes and dimensions. After explor-
ing the temperament factor structure, it was found that 
the Lab-TAB locomotor version was a valid tool to be 
used to observe temperament in toddlers living in Leba-
non. The validated protocol included the 5 temperament 
dimensions, using 10 episodes instead of the 20 episodes 
of the original protocol. Each of the fear, pleasure, inter-
est/persistence, and activity level dimensions included 

Table 3 Correlations between Lab-TAB temperament dimensions

* p < .05
** p < .001

1 2 3 4 5 6 7 8

1. Pleasure 1

2. Interest/persistence .25 1

3. Activity level .19  − .11 1

4. Fear  − .03 .09  − .10 1

5. Anger and sadness .36  − .15  − .02 .10 1

6. Temperament component 1 .73**  − .06 .19 .21 .87** 1

7. Temperament component 2 .48* .94**  − .03 .06  − .25 .00 1

8. Temperament component 3 .26 -.13 .75**  − .71**  − .17 .00 .00 1

Table 4 Standardized means of Lab-TAB temperament dimensions 
by gender

Males (n = 9) Females (n = 11)

Episodes

 Pleasure–puppets .41  − .33

 Pleasure–cognitive assimilation 
game

.19  − .16

 Interest/persistence–task orienta-
tion

 − .18 .15

 Interest/persistence–person inter-
est

.09  − .07

 Activity level–peg/shape manipula-
tion

.19  − .15

 Activity level–free play .19  − .15

 Fear–unpredictable mechanical toy  − .44 .36

 Fear–masks .27 .22

 Anger and sadness–car seat 
restraint

 − .04 .03

Temperament dimensions

 Pleasure .41  − .34

 Interest/persistence  − .07 .06

 Activity .30  − .25

 Fear  − .42 .35

 Anger and sadness  − .04 .03

Higher-order temperament components

 Temperament component 1 .15  − .12

 Temperament component 2 .09  − .07

 Temperament component 3 .55  − .45
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2 episodes, while the anger and sadness dimensions 
retained only one episode. The duration of the laboratory 
assessment was 30 to 40 min, which is shorter than the 
original version.

Three dimensions/factors were identified. The first 
included pleasure, anger and sadness and we choose to 
call it “emotional valence” since it associates the emo-
tional expression with a given situation. The second com-
ponent includes interest and pleasure, and we choose 
to keep the name “persistence”. The third component 
includes activity level and fear (negative loading), and we 
choose to call it “venturesome” since it associates activity 
level positively loaded with Fear negatively loaded. This 
last component showed a significant difference between 
genders where male toddlers showed higher levels of 
activity and less fear than females. This finding is in line 
with a large body of research [7, 13, 26]. Gandour [15] 
showed that activity level although being an individual 
predisposition is encouraged or refrained by the moth-
er’s stimulation. In our sample, the more toddler spend 
time with their mothers, the less active and fearful they 
are. This finding is not supported by evidence from other 
studies and requires replicated in larger samples and 
more in-depth analysis. In fact, Hsin and Felfe [25] dem-
onstrated that the time the parent spends with the young 
child has no impact if not associated with high-quality 
relationships.

Despite the numerous advantages of the Lab-TAB, 
some limitations should be noted. First, the administra-
tion of the Lab-TAB is time-consuming and expensive. 
Second, the hesitation of parents to participate in a labo-
ratory assessment due to a lack of familiarity may have 
contributed to the low sample size. Third, toddlers may 
react differently in a novel laboratory setting as compared 
to their natural environment. Considering that condi-
tions in laboratory assessments can impact results, we 
tried to minimize the effects of examiner and rater differ-
ences and toddler state.

Conclusion
We have explored the temperament factor structure of 
the Lab-TAB locomotor version and found that this was a 
valid tool to be used to observe temperament in toddlers 
living in Lebanon, a Middle Eastern culture. Some gender 
significant differences would deserve deeper exploration 
in future research. A replication of this study would also 
strengthen its findings.
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