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Abstract: Within this commentary, I will try to extend the views presented in Johnson’s,  
as well as Hunt and Jaeggi’s, commentaries. Both commentaries address the issue of 
intelligence development. I will try to broaden the discussion by including noncognitive 
traits as predictors of cognitive development. These ideas are founded within the 
environmental enrichment hypothesis and the Openness-Fluid-Crystallized-Intelligence 
(OFCI) model. 

Keywords: intelligence; development; environmental enrichment; environmental success; 
OFCI model 

 

1. Introduction 

Johnson as well as Hunt and Jaeggi present excellent and stimulating views on contemporary 
intelligence research. Unfortunately, there is not enough space to dwell on all the exciting perspectives 
and insights they made. Therefore, I will restrict my commentary to the development of intelligence. 
Hunt and Jaeggi stress that an aging society clearly calls for means to improve and maintain cognitive 
ability. They further identify three ways that have been used so far: physical intervention, interventions 
to improve information processing and education. Thus, changes in intelligence are sought out through 
external means, with a potentially direct influence on the cognitive system. Johnson also addresses 
these issues but, furthermore, discusses the natural development of intelligence addressing the issue of 
gene environment interaction, as well as the role of performance feedback. Her view is that those who 
experience fast success in learning environments will enjoy this positive feedback, developing interest, 
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motivation, and other positive personality traits conductive to cognitive development. This view is 
often called the environmental success hypothesis [1,2]. 

However, both approaches might underestimate the important role noncognitive traits can have on 
the development of cognitive ability. In that sense, research needs to acknowledge intelligence as an 
outcome variable. 

2. The Impact of Noncognitive Traits on the Development of Intelligence 

In a recent study it was suggested that openness to experience might act as a buffer against 
cognitive decline [3]. A possible mechanism for this was suggested by Ziegler et al. in their Openness-
Fluid-Crystallized-Intelligence (OFCI) model [2]. Here, it is argued that being open and curious will 
bring a person into more learning situations which, in turn, will influence the development of fluid 
intelligence. The mechanism is called environmental enrichment hypothesis according to Raine et al. 
[4]. Moreover, the model includes a causal influence of fluid intelligence on the development of 
openness based on the environmental success hypothesis. The investment hypothesis by Cattell is also 
part of the model. Finally, the model includes an indirect effect of openness on the development of 
crystallized intelligence via its influence on fluid intelligence. Longitudinal support for this idea was 
provided within a sample of young adults, and for a time span of 6 years [2]. Ziegler et al. also 
speculated about the influence of interests and situational conditions on these mechanisms. It has to be 
noted that a study with old people did not find similar effects [5]. However, as Ziegler et al. pointed 
out, the positive effects of openness on the development of cognitive ability are most likely if the 
current life situation allows for them to manifest. Specifically, early adulthood or the beginning of 
retirement might be times when being open especially pays off. Moreover, the study by von Stumm 
and Deary applied a cross-lagged analysis which has been shown to yield findings that are not 
necessarily evidence for causal relations [6]. Thus, despite these findings, the question of what came 
first, cognitive ability or personality traits, needs further research (see also [7]). There are many other 
traits that could have similar influences, e.g., need for cognition or typical intellectual engagement. 
However, as a paper by Mussel [8] shows, openness can be seen as the overarching framework. The 
same holds true for possible gene environment interactions as mentioned by Johnson in her 
commentary. However, considering the multitude of longitudinal studies being conducted now, as well 
as the improved accessibility of such data, this certainly opens up further opportunities to test the role 
of noncognitive traits for the development of cognitive ability. 

Summing up, this commentary applauds the commentaries by Johnson, and Hunt and Jaeggi but 
also tries to convey the idea that it is time to shift research attention towards factors influencing 
intellectual development which lie within persons or person-by-situation interactions.  
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