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Summary 

 

Adolescence is a life phase characterized by physical and behavioral changes. At the 
same time, development of brain structure and functioning takes place. Previous 
fMRI research has either compared adolescents to children and adults or 
investigated differences between separate stages, e.g., early, middle and late 
adolescence. The current thesis focused specifically on the transitional periods at the 
start and end of adolescence. In the first study, the transition from late childhood to 
early adolescence was examined using a longitudinal design. Other studies 
conducted for this thesis included late adolescents, aged 18 to 19, and young adults, 
aged 23 to 25. Next to age effects, sex-related differences were of interest. The 
paradigms described in part I were aimed at social understanding while the tasks 
employed in part II targeted cognitive control. Late adolescents and young adults 
who participated in the presented research were all students from Medical College. 
Homogeneous groups were recruited to control for variation related to intelligence 
and educational background. Additionally, this made it possible to explore the link 
between brain activation and academic performance, which has not been done 
before. A general introduction to this thesis was given in chapter 1.  
 Chapter 2 outlined a longitudinal study in children who judged social and 
academic descriptions of self or other at age 10 and age 13. Previous findings 
indicated that at both ages, the medial prefrontal cortex and medial posterior 
parietal cortex showed stable activation during social appraisals. This follow-up 
research investigated task-related functional connectivity which was stable over 
time as well as changes in functional connectivity. Cortical midline regions 
demonstrated stronger connectivity during self-appraisals compared to other-
appraisals at both time points. Interestingly, connectivity of the medial posterior 
parietal cortex with bilateral temporoparietal junction increased with age. These 
results imply that brain areas involved in social understanding increasingly work 
together during a developmental phase in which peer relations play a dominant 
role. 
 The Appraisal paradigm was adapted for university students, as described in 
chapter 3. Male and female late adolescents (18 to 19 years old) and young adults 
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(23 to 25 years old) made self-, other-, and reflected self-appraisals (‘What does my 
friend from Medical College think about me?’). During all three conditions and 
across the seventy-three participants, activation was found in the medial posterior 
parietal cortex, medial prefrontal cortex, bilateral prefrontal cortex and left 
posterior parietal cortex. No age differences were observed, suggesting that social 
understanding, as measured by this task, is mature in late adolescence. The medial 
posterior parietal cortex and bilateral temporoparietal junction were activated more 
in males than in females. Only the precuneus, part of the medial posterior parietal 
cortex, showed stronger engagement for males specifically during other-appraisals. 
This study demonstrated the presence of sex differences in neural correlates of 
social understanding. 
 Chapter 4 examined variation in brain activation during separate aspects of 
mentalizing. Female medical students aged 18 and 19 performed a mentalizing 
paradigm in which they had to imagine social situations and predict emotional or 
behavioral responses of self or other. Over all conditions (‘Emotion Self’, ‘Behavior 
Self’, ‘Emotion Other’ and ‘Behavior Other’), the precuneus, left temporoparietal 
junction, medial prefrontal cortex and left middle temporal gyrus were engaged. 
The precuneus and left temporoparietal junction showed stronger activation during 
the perspective of other compared to the perspective of self. Medial prefrontal 
clusters were recruited when predicting an emotional response but less when 
predicting a behavioral response. These findings indicate that brain regions are 
differentially involved in separate aspects of social understanding.  
 Male and female late adolescents (18 to 19 years) and young adults (23 to 25 
years) also carried out a combined cognitive and emotional Stroop task, which is the 
topic of chapter 5. This paradigm is aimed at one aspect of cognitive control which 
is ‘interference resolution’, defined as the inhibition of an automatic response in 
favor of a voluntary response. In this cross-sectional study, age- and sex-related 
differences of neural mechanisms were explored. Bilateral frontoparietal areas and 
medial posterior parietal cortex played a role during cognitive inhibition across all 
participants. Young adults showed stronger activation than late adolescents in the 
dorsomedial prefrontal cortex, left inferior frontal gyrus, left middle temporal gyrus 
and middle cingulate. For emotional inhibition, the left pre- and postcentral gyrus 
were recruited independent of age and sex while the dorsomedial prefrontal cortex 
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and precuneus were more engaged in young adults. There were no differences 
between males and females. These results suggest that the neural underpinnings of 
cognitive control continue to develop after late adolescence.  
 In chapter 6, a subsample of medical students that were 18 or 19 years old 
and were enrolled in freshman year, was investigated. Previous behavioral research 
has demonstrated that individual differences in cognitive control can predict 
academic performance. The hypothesis of this study was that brain activation 
during cognitive control might be related to achievement in a real-world college 
environment. Participants performed a Go/NoGo task including feedback, in 
addition to the combined cognitive and emotional Stroop task. At the end of the 
first academic year, average course grades were collected. A positive correlation was 
found between grades and activation of the dorsal anterior cingulate cortex during 
cognitive inhibition. Grades were not associated with recruitment of the rostral 
anterior cingulate cortex or postcentral gyrus for emotional inhibition. There was 
also no correlation between grades and prefrontal recruitment for motor inhibition 
or performance monitoring on the Go/NoGo task. Thus, it appears that 
involvement of the dorsal anterior cingulate cortex during the Stroop task is a 
marker of success in Medical College.  
 Chapter 7 discussed the research findings in light of the objective of this 
thesis. The current fMRI studies contribute to knowledge about neural changes 
during the transition into and out of adolescence. It was shown that the period 
between late childhood and early adolescence is an important time of social 
development while from late adolescence to young adulthood  there is continued 
maturation of cognitive processes. For social understanding, differences in brain 
activation between males and females were observed. The inclusion of 
homogeneous groups with respect to sex, age and academic background generated 
results that advance the field of educational neuroscience. 


