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Abstract 
 
The current study aimed to investigate the development of 
actively open-minded thinking (AOT) among Saudi 
College students and its impact on their future time 
perspective (FTP). The study samples included 1,797 
undergraduate students from different majors, and used 
AOT inventory of (Stanovich & West, 1997) and a short 
version of Zimbardo FTP inventory. The results showed 
that there was no development of AOT as illustrated by 
linear regression among college students depending on the 
AOT subfactors. However, the FTP results demonstrated 
that there was development of the present experience (FTP 

subfactor), as indicated by linear regression according to 
age in the present experience (FTP subfactor) was 
increased by age. The findings revealed a difference in the 
AOT, AOT subfactors, FTP and FTP subfactors in relation 
to sex, with males showing a higher score compared to 
females. In addition, the results indicated the interaction 
of AOT by sex on FTP subfactors (i.e., present vs. future). 
These findings indicate that AOT does not show 
developmental change according to age among the study 
sample. In contrast, some developmental changes 
occurred in FTP and FTP subfactors according to age. 
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Resumen 

El estudio actual tuvo como objetivo investigar el 
desarrollo del pensamiento de mente abierta activa (AOT) 
entre los estudiantes universitarios saudíes y su impacto 
en su perspectiva de tiempo futuro (FTP). Las muestras 
del estudio incluyeron 1797 estudiantes universitarios de 
diferentes carreras y utilizaron el inventario AOT de 
(Stanovich y West, 1997) y una versión corta del 
inventario FTP de Zimbardo. Los resultados mostraron 
que no hubo desarrollo de AOT como lo ilustra la 
regresión lineal entre estudiantes universitarios según los 
subfactores de AOT. Sin embargo, los resultados de FTP 
demostraron que hubo un desarrollo de la experiencia 
actual (subfactor FTP), como lo indica la regresión lineal 
según la edad en la experiencia actual (subfactor FTP) 
aumentó con la edad. Los hallazgos revelaron una 
diferencia en los subfactores AOT, AOT, FTP y FTP en 
relación con el sexo, mostrando los hombres una 
puntuación más alta en comparación con las mujeres. 
Además, los resultados indicaron la interacción de AOT 
por sexo en los subfactores de FTP (es decir, presente 
versus futuro). Estos hallazgos indican que AOT no 
muestra cambios en el desarrollo según la edad entre la 
muestra del estudio. Por el contrario, se produjeron 
algunos cambios de desarrollo en los subfactores FTP y 
FTP según la edad.	

Palabras clave: pensamiento activo de mente abierta; 
perspectivas de tiempo futuro; estudiantes universitarios; 
Arabia Saudí. 

 

Introduction 
 
Life is accelerating and requires different skills, such 

as Actively Open-minded Thinking (AOT), which quali-
fies the individuals to deal with present and future chal-
lenges. The AOT not only meets the developmental needs 
of individuals and society, nonetheless, it is one of multi-
ple thinking styles providing standards for the evaluation 
of thinking, which plays a significant role in how humans 
reason the present and future issues (Svedholm-Hakkinen 
& Lindeman, 2018). It also allows the individuals to adapt 
to societal changes, during the time of the pandemics (e.g., 

COVID 19), and is associated with reducing individual bi-
ases in potential lifestyle changes (e.g., social distancing).  

 
Moreover, this type of thinking allows the individuals 

to deal effectively and openly deal with challenges in pre-
sent and future situations (i.e., during covid-19 online 
teaching and assessments were used on a large scale). Ac-
cording to Haran et al. (2013), AOT is characterized by 
intellectual maturity and the ability to be independent in 
thinking and openness to new experiences, which requires 
the acquisition of many skills. These skills are character-
ized by diversity and the ability to integrate between the 
various sources of knowledge to access credible infor-
mation (Edgcumbe, 2021).  

 
The concept of AOT is derived from the early work of 

Baron (1993) who investigated the main characteristics of 
good thinking to deal with present and future issues. He 
mentioned that AOT is important for two different pur-
poses: First, AOT is beneficial to achieving goals, and for-
mulating appropriate goals. Second, it is useful for provid-
ing a criterion for judging what is appropriate for us in the 
present and the future (Baron, 2019). Baron (1995) sug-
gested that people provide evidence for AOT, in that they 
argue for a previously held position in thinking than they 
do for arguments opposing a previously held position 
(Toplak & Stanovich, 2003), which affects an individual’s 
arbitration process in future issues and events. Also, AOT 
provides standards for assessing thinking, which apply to 
our own thinking versus the thinking of others (Baron, 
2008).  

 
Stanovich and West (1997) believe that AOT is viewed 

as a characteristic of good critical thought that includes 
different skills as flexibility in thinking, characterized by 
cognitive flexibility, open to change, and accept new ex-
periences and a positive view about the future. Different 
studies on AOT showed that individuals with high AOT 
scores have more cognitive self-independence and mature 
personality than those with low AOT scores (Baron, 
2019). This can be attributed to the practice of flexibility 
in thinking (Stanovich & West, 1997), which evaluates 
opinions and issues in a logic manner. Ladd (2009) found 
that individuals with AOT scores demonstrate the ability 
to analyze situations, solve problems, and accept unfamil-
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iar ideas and thoughts, as well as new possibilities that fa-
cilities problem solving for the current issues, and help 
these individuals adapt to future changes.  

 
In Haran et al. (2013) study, the authors discussed the 

prevalence of AOT which may depend on the degree of 
individual basis towards his thoughts and believes as a part 
of the personality and cognitive aspect. The same obser-
vation was reported in the study of Baron (2019), which 
indicated that AOT helps individuals to create different 
patterns that assist them to solve problems in an objective 
manner and avoid self-bias by collecting information from 
different sources, and considering other opinions, which 
contributes to making proper decisions. 

 
 Dalasio (2020), explained that individuals with AOT 

have the ability to make decisions by following scientific 
foundations, and new approaches that help them choose 
the most appropriate alternatives. Additionally, individu-
als with high AOT scores demonstrate a cognitive reflec-
tion process, which includes a set of unique cognitive pro-
cesses used for decision-making in reciprocal binary 
ways. Several studies have developed this idea by focus-
ing on the nature of AOT and its impact on decisions mak-
ing in the present and future (Baron, 2019; Dalasio, 2020). 
It has been controversial in the literature whether AOT and 
the development of AOT may positively or negatively im-
pact future perspectives among individuals. Consequently, 
the current study investigates the effect of AOT on indi-
viduals’ future perspectives.  

 
The Development of AOT according to 
age  

 
Although the AOT has its merits to be a good predictor 

of understanding the individual future perspectives, and 
how the nature of good thinking may lead to improve the 
quality of life. The concept of AOT may vary with age, as 
reported in the study of (Edgcumbe, 2021), in that perfor-
mance on measures of AOT decreases as individuals age. 
It is worth noting that the sample of above-mentioned 
study from age 18 to 87 years old, and it included 9,010 
participants. The author observed that older adults have 
lower AOT performance scores compared to younger 
adults. He attributed these differences in AOT to a specific 

mechanism driven by age differences in healthy brain and 
associated healthy cognitive functions, which decreases 
with age. Decreased AOT as a function of aging provided 
clear evidence for the impact of aging on AOT. Analogues 
to the study of (Metz, Baelen & Yu., 2020) that studied 
AOT among 1,551 adolescents from eight diverse public, 
private and charter high school academies in the USA. 
Data were collected for 18 months on the change in the 
concept of AOT between these adolescents. The study in-
cluded a variety of approaches to assess AOT values and 
habits, including a rating scale, multiple choice measures, 
and teacher-to-student reports, peer nomination, and inter-
views with subsets of the larger sample. Participants in this 
study demonstrated AOT in three ways, deep search for 
ideas, epistemic empathy, and pluralistic thinking. Never-
theless, no change according to the school or the education 
system has been reported. Very limited information has 
been reported on the development of AOT among differ-
ent individuals and groups according to age.  

 
The Development of future time Per-
spectives (FTP) according to age  

 
Future time perspectives (FTP) refer to how the indi-

viduals view their psychological future and psychological 
past existing at a given time (Kooij et al., 2018). The re-
search findings show that FTP includes three different fac-
tors represented in past experience, present experience, 
and future experience (Cate & John, 2007; Kooij et al., 
2018).  

 
Prior research illustrated that past, present and future 

perspectives are distinct, and play a major role in shaping 
the goals, plans and self-regulatory activities. Addition-
ally, the experience of the future time affects several key 
outcomes in educational settings such as student perfor-
mance at the college, and their mental health (e.g., Adams 
& Nettle, 2009; Kooij et al., 2018).  

 
The current research has found that there is a relation-

ship between FTP and other outcomes such as: well-being, 
goal-directed behaviors, health behavior, risk taking be-
havior and retirement planning (Cunningham et al., 2015; 
Dearing et al., 2010; Stolarski et al., 2014). Moreover, dif-
ferent studies discussed the relationship between Age and 
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FTP, as mentioned in the study of Sobol-Kwapinska et al. 
(2019) that investigated the effect of FTP in different age 
groups (18-78 years). A total of 2,789 adults were enrolled 
in the study, and they were divided into three different cat-
egories including: 18-27, 28-39, and 40-65 years old. The 
findings indicated that the first group (18-27 years), a 
fairly clear five-factor structure of time perspective was 
found as originally mentioned by Zimbardo in his model. 
While the oldest group (40-65 years), respondents, a three-
factor structure emerged, which can be described as fol-
lows: Past-Negative combined with present-fatalistic, and 
past-positive combined with present hedonic and future.  

 
However, differences in the factor structure of time 

perspective were interpreted in the context of develop-
mental change. These findings are consistent with previ-
ous findings of Brothers et al. (2014) that examined the 
age association and age-group differences of FTP subfac-
tors. Data were collected from 625 adults, ages 18 to 93 
years old, representing three different developmental 
stages: young, middle-aged and elders. The results re-
vealed a negative association between age and FTP. 
Young adults demonstrated greater uncertainty about the 
future than middle-aged or older adults. This study pro-
vided evidence for a pattern of age associations and age-
group differences that are consistent with life-span devel-
opmental theory. Data on the development of FTP among 
different individuals, and groups according to age is still 
limited.  

 
Purpose of the study  

 
The current study examined the development of AOT 

and its impact on FTP among college students in Saudi 
Arabia. This study had three objectives: (a) to investigate 
the relationship between AOT and Age and FTP and age. 
(b) to examine the difference in AOT and FTP according 
to Sex (male vs. female). (C) to study the impact of the 
interaction of AOT and Sex on FTP between Saudi college 
students. 

 
Study Questions  
 

1. What is the development of AOT according to 
age? 

2. What is development of FTP according to age? 
3. What are differences in AOT and FTP according 

to sex? 
4. What is the impact of the sex-specific AOT inter-

action on FTP? 
 

Method 
 
Participants 

 
Data were collected from 1,797 (697 females, 1,100 

males) Saudi undergrad students across 10 different public 
universities in the Kingdom of Saudi Arabia. All partici-
pants completed both AOT and FTP scales. They reported 
no neurological or psychiatric problems, and their ages 
ranged between 19 and 25 years old (see Figure 1). 
 
Figure 1. 
 
Histogram of the Distribution of the Participants Depending on 
the Age. 
 

 
 
Instruments& Measurements  

 
This study used two different instruments as follows: 

 
Actively Open-minded thinking (AOT) Scale 

  
A modified version of Stanovich and West scale 

(2007) was used in the current study that includes 30 items 
out of 41 items and was administrated to measure three 
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different dimensions of AOT (Flexible thinking, Defini-
tion of belief, and Dogmatic thinking). All items of the 
scale were rated on Likert- type response scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). The AOT 
in the current study had poor overall internal reliability as 
measured by Cronbach’s alpha (α = .675). To resolve this 
issue, the AOT score was recalculated and divided to three 
different factors based on the results of the exploratory 
factor analysis. The first factor measures dogmatic think-
ing that includes 13 items and has a good reliability 
(α = .770). The second factor measures the definition of 
belief that includes 7 items and revealed a good reliability 
(α = .797). The third factor focuses on reasoning that in-
cludes 10 items and shows a good reliability score 
(α = .782). There is a maximum score of 150 for the AOT 
scale, with a high score denoting open-minded individual 
and vice versa. This scale was translated with the use of 
back-translation into the Arabic language for use in Saudi 
Arabia. 

 
Zimbardo Future time Perspectives (FTP) Scale 
  

A modified short version of Zimbardo’s Future time 
perspectives (Keough et al., 1999), was used in the current 
study, consisting of 3 main scales (negative, present, and 
future experiences) as a result of the exploratory factor 
analysis. Each scale includes 2 subscales that adminis-
trated to measure positive and negative aspects of the past, 
and present hedonistic, present fatalistic and future per-
spectives. All items originally come from the Original 
ZFTP inventory (Zimbardo & Boyd, 1999) that includes 6 
items focusing on past experience, 14 items for the present 
experience, and 10 items for future experiences. All items 
of the scale were rated on Likert- type response scale rang-
ing from 1 (strongly disagree) to 5 (strongly agree). The 
FTP in the current study had low overall internal reliability 
as measured by Cronbach’s alpha (α = .602).  

 
To resolve this issue, the FTP score was recalculated 

and divided to three different factors based on the results 
of the exploratory factor analysis. The first factor 
measures past experience that includes 6 items and has 
good reliability (α = .719). The second factor measures 
present experience that includes 14 items and revealed 
good reliability (α = .747). The third factor focuses on fu-
ture experience that includes 10 items and shows a high 

reliability score (α = .753). This scale was translated with 
the use of back-translation into the Arabic language for 
use in Saudi Arabia. 

 
 

Results 
 

The development of AOT according to 
Age  

 
First, linear regression analysis was performed to in-

vestigate whether age significantly predicted AOT as 
measured by Flexibility thinking. The results were not sta-
tistically substantial, (but it is a trend), suggesting that age 
did not predict AOT as measured by flexibility thinking 
factor [F(1,1795) = 2.731, p = .09]. 

 
Second, another linear regression was carried out to ex-

amine whether age significantly predicted AOT as meas-
ured by the belief concept. The results were not statisti-
cally significant, suggesting that age did not predict AOT 
as measured by the above-mentioned factor 
[F(1,1795) = 1.510, p = .219]. 

 
A third linear regression was performed to predict the 

contribution of age on AOT as a measure by dogmatic 
thinking. The results were not statistically significant, 
demonstrating that age did not predict AOT as measured 
by the above-mentioned factor [F(1,1795) = 0.404, 
p = .525]. These findings revealed that age could not pre-
dict any development on the concept of AOT.  

 
Fourth, linear regression was carried out to predict the 

contribution of the age on AOT as measured by the total 
mark on AOT scale. The results were not statistically sig-
nificant, indicating that age did not predict AOT as meas-
ured by the above-mentioned factor [F(1,1795) = 2.616, 
p = .106]. 
 
The development of FTP according to 
age  

 
Linear regression analysis was performed to investi-

gate whether age was significantly predictive of FTP as 
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measured by experience. The results were not statistically 
significant, suggesting that age did not predict FTP as 
measured by the above-mentioned factor 
[F(1,1795) = .637, p = .425]. 

 
Then, another linear regression was examined to deter-

mine whether age significantly predicted FTP as measured 
by present experience. The results of this analysis showed 
that the model explained 7.6% of the variance, which re-
vealed that the model is significant [F(1,1795) = 10.46, 
p < .001]. Moreover, it was observed that age predicted 
FTP (R2 = 0.006, β = 51.12), (see Figure 2), according to 
FTP Subfactor: Present Experience, in that Present expe-
rience decrease with age increase. 
 
Figure 2. 
 
Linear Regression Analysis of the Present Experience (FTP 
main factor). 
 

 
 
Moreover, a third linear regression was performed to 

test whether age was significantly predictive of FTP as 
measured by future perspectives. The results were not sta-
tistically significant, suggesting that age was not predic-
tive of FTP as measured by above-mentioned factor 
[F(1,1795) = 0.234, p = .629]. 

 
 

Differences in AOT and FTP accord-
ing to Gender (male vs. female) 

 
An independent sample T-test was used to examine 

whether AOT and FTP and its subcomponents differ ac-
cording to Gender (male vs. female). The results revealed 
substantial differences between male and female with re-
spect to the concept of belief (t = 3.541, p = .001), Flexi-
bility thinking (t = 3.951, p = .001), and the total score on 
AOT inventory (t = 4.183, p = .001) for male vs. female 
participants, where male participants showed higher 
scores on AOT, and AOT subfactors (i.e., Flexibility & 
Belief concept) than the female participants. 

 
Additionally, an independent sample t-test showed that 

there were differences between male and female on Pre-
sent experience (t = 5.171, p = .001), and Future 
(t = 4.908, p = .001), and total FTP score (t = 4.452, 
p = .001), with an average greater for male than female 
participants (see Figure. 3). 
 
Figure 3. 
 
Mean and Standard Error of Present and Future. 
 

 
 

The interaction between AOT and sex 
on FTP 

 
A two-way ANOVA was conducted to examine the in-

teraction of AOT with Sex on different FTP subfactors. 
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The results revealed that both the present and future expe-
rience demonstrated an interaction effect between AOT 
and Sex. These findings reported a significant effect in re-
lation to Present experience F(1,1156) = 5.408, p = .02, 
and Future experience F(1,1156) = 4.915, p = .027 (see 
Figure 4). No other interaction has been reported. 
 
Figure 4. 
 
Interaction of AOT and sex on FTP. A. for Present and B. For 
future. 
 

 

Discussion  
 
The present study examined the development of AOT 

according to age (19-25) among 1,797 Saudi college stu-
dents, and its impact on the future time perspectives 
(FTP). Linear regression results of AOT as measured by 
the modified AOT scale (Stanovich & West, 2007), indi-
cated that there is no change as a function of age. There is 
no evidence that AOT is affected by age, while there are 
no differences in AOT subfactors according to age. How-
ever, these findings in contrast to the finding of the 
Edgcumbe (2021), that suggested AOT changes as a func-
tion of aging. One crucial difference between the present 
study and the above-mentioned study is the age range 
which started from 18 to 87 years old, while the present 
study focused on the age from 19 to 25. Specifically, the 
present study investigated the development of AOT 
among college students. The demographic characteristics 
of the current study sample (college students) are the 
same, as the participants from Saudi Arabia have the same 
age range and they share the same homogeneous values 
and culture (Islamic Culture).  

 

In addition, most college students in Saudi Arabia fol-
low the same code and traditions, and it seems to influence 
their way of thinking. We are of course aware that culture 
has a significant impact on the perception of participants 
to utilize the principles and strategies of AOT in daily life.  

 
Additionally, the current study investigated the devel-

opment of FTP among college students. The results 
showed that the present experience decreases with age. 
These findings are consistent with the findings of Sobol-
Kwapinska et al. (2019) that investigated the effect of FTP 
in different age groups, in the age range between (18-78 
years). The results demonstrated there is different FTP 
structure according to the development of age between 
young versus older participants.  

 
Moreover, the current study findings suggested that 

young college students (Freshman & Sophomore) think 
about the present experience after they joined the univer-
sity level, which showed different aspects of experiences 
than high school. While junior and senior students gain 
this present experience by spending enough time to learn 
about the university and the university system. Therefore, 
they started to think about future issues. For this reason, 
present experience decreased with age. One more evi-
dence for our interpretation is that linear regression does 
not show any significant value for other FTP subfactors 
(i.e., Past and Future). 

 
 These results indicate that the main focus of college 

students at KSA is on thinking about the present and the 
skills that may gain during the university level. Moreover, 
the results of the current study revealed main differences 
of AOT and AOT subfactors (i.e., Flexibility thinking and 
Belief concept) between male and female students, in 
which males have higher AOT and AOT scores than fe-
males.  

 
These findings indicate that Saudi college male stu-

dents are more open to changes than females. We believe 
that parenting styles and culture may explain these find-
ings, as they place more constraints on females than males 
as well as influence the thinking patterns of female stu-
dents. In contrast, males have the ability to go beyond cul-
tural boundaries and interact with different cultures, which 
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contributes to increase their ability for openness in think-
ing and to gain some aspects of flexibility when they dis-
cussed the current and future issues related to their per-
sonal or academic experiences. These findings are in line 
with the findings of different studies that investigated the 
social type effects on AOT (Stanovich & West, 1998) that 
revealed a significant difference between males and fe-
males on AOT. These findings suggest that cultural 
boundaries may affect the acquisition of AOT among col-
lege students at KSA.  

 
Furthermore, the results revealed major differences in 

FTP and FTP subfactors (i.e., present and future), between 
male and female, with males showing higher scores on 
FTP and FTP subfactors compared to female participants. 
These findings suggest that male students have a clear 
agenda about their current expectation, and present expe-
rience. In addition to, they have a preliminary plan for the 
future. However, it is not clear why female participants did 
not demonstrate this pattern. It seems that culture effect 
may influence the future and present perspectives among 
female participants. These findings were replicated when 
the interaction of AOT by sex was investigated regarding 
FTP and FTP subfactors.  

 
The findings showed that there was no difference in 

FTP for those with low AOT scores, while the opposite 
pattern was reported in participants with high AOT scores, 
as they showed higher FTP and FTP subfactors for males 
than females. These findings suggested that AOT plays a 
significant role in the FTP and FTP subfactors.  

 
Conclusion 

 
We concluded that AOT is considered an important 

predictor of FTP among Saudi college students, as those 
with high AOT scores showed a different pattern on FTP 
than those who score low on AOT. Moreover, the findings 
of the current study showed that the development of AOT 
requires different developmental stages that help individ-
uals to acquire different skills and expertise and improve 
the cognitive process. However, the current study focused 
on one developmental stage (19 to 25), which does not 
show any changes in the concept of AOT and AOT sub-
factors. In contrast, the current study findings revealed that 

there is developmental changes in the concept of FTP and 
FTP subfactors.  
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