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Abstract
Need for cognition (NFC), the extent to which individuals engage in and enjoy effortful thinking,
is associated with various abilities that are important in education (e.g., intelligence, academic
outcomes). Typically, students’ education involves use of different types of memory. When
students take an essay test, they draw predominantly on recall memory, whereas a multiple-
choice test can be navigated using primarily recognition memory. Although this sits well as
common wisdom, to date, very little research has examined the relationship between test taking
and memory. In this study | examined how memory types can aid or inhibit academic
performance, as indicated by their grade point averages. Participants completed two facial
activities (one relying primarily on recognition memory and one relying on recall memory) and
two vocabulary tasks. One vocabulary task relied primarily on recognition memory while the
other relied on recall memory. The results showed that NFC is related to and predictive of
success for recall tests but not for recognition tasks. In addition, students who scored higher in
NFC did better on the recall tasks.
Keywords: need for cognition (NFC), recall memory, recognition memory, study

strategies, academic success

Learning draws on both recall and recognition memory. Recall tasks require students to

remember information without relying on cues and/or prompts (Stern & Hasselmo, 2009). In
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contrast, recognition memory tasks provide cues and tend to be easier than recall tasks (Rich,
2011; Liu & Nesbit, 2023). When it comes to testing, students take some exams that rely
primarily on recall memory, like essay exams (Liu & Nesbit, 2023; Roediger & Karpicke, 2006),
and other exams that rely primarily on recognition memory, like multiple-choice exams (Little &
Bjork, 2014). Researchers have examined factors, such as self-efficacy (Honicke, et al., 2023;
Schneider & Preckel, 2017) and intelligence (Blanco et al., 2022) which influence performance
on both kinds of tests. In the current study, | compared differences in scores on two recall tasks
and two recognition tasks and explored the extent to which NFC influenced student outcomes.
Literature review
Need for Cognition

Need for cognition is an inherent tendency to enjoy engaging in thinking activities
(Cacioppo & Petty, 1982; Liu & Nesbit, 2023). People who have higher levels of need for
cognition often engage in thinking about a variety of topics, enjoy the thinking process, and
require little prompting to get them to engage their thinking skills (Bost, 2024). According to Liu
and Nesbit (2023), “Need for cognition is not an intellectual capacity, but a cognitive
motivation” (p. 2). Whereas intelligence describes a person’s ability to acquire, understand, and
apply knowledge and skills (Blanco et al., 2022), NFC describes a person’s tendency to enjoy
and engage in thinking (Cacioppo & Petty, 1982; Liu & Nesbit, 2023).

Research has indicated there is a relationship between NFC and student performance
(Sadowski & Gulgoz, 1992; Liu & Nesbit, 2023) as well as between NFC and college students’
reported satisfaction with their lives (Coutinho & Woolery, 2004; Zerna et al., 2024).
Furthermore, Hawthorne and Sealey (2019) found that, for graduate students in an online

program, students with higher levels of NFC reported greater satisfaction with the program and
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with their professors than did students with lower NFC. In contrast, individuals with low NFC
tend to feel more anxiety and stress when faced with complex tasks, in part because they are not
comfortable with cognitive challenges and have low levels of confidence in their ability to solve
problems (Heppner, et al., 1983; Zerna et al., 2024).

Students who report a higher level of NFC often invest greater levels of effort in
information-processing activities (Cacioppo et al., 1996; Fleischhauer et al., 2024) and are more
likely to pay attention during cognitive tasks (Osberg, 1987; Zerna et al., 2024). They also tend
to find and use relevant information for problem solving (Berzonsky & Sullivan, 1992) and are
more likely to base judgments on deliberative, rational considerations rather than affective
responses (Reuter et al., 2025, Zerna et al., 2024). They also tend to find and use relevant
information for problem solving (Berzonsky & Sullivan, 1992) and are more likely to base
judgments on deliberative, rational considerations rather than affective responses (Reuter et al.,
2025; Zerna et al., 2024).

Both high school GPA (Weissgerber et al., 2018) and college GPA (Strobel et al, 2019)
have positive correlations with NFC scores. Because students with high NFC enjoy and want to
engage in cognitively demanding tasks (Reuter et al., 2025; Zerna et al., 2024)., they make a
greater effort to seek out, acquire, and reflect on information relevant to the task (Jebb et al.,
2016). This increased effort and enjoyment of the process tends to help students in their work.

In contrast, Conzola and Klein (1998) and a Wogalter et al. (2002) found that, when
presented with product warnings, students with lower levels of NFC recalled more information
about warning instructions. The authors hypothesized that a lack of guiding features designed to
grab the students’ attention would result in students with low NFC not engaging in deliberate

cognitive processing. Coppens et al. (2019) failed to find a significant relationship between the
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NFC and the transfer of problem-solving procedures from one task to the next. Warden and
Myers (2017) found a negative correlation between NFC and GPA for students older than 25.
Neigel et al. (2017) found that NFC and performance of standardized tests (e.g., SAT, ACT)
were positively related.

Although Conzola and Klein (1998) found greater recall of warning instructions among
individuals low in need for cognition (NFC), more recent research suggests that this effect is
context-specific. Contemporary studies generally show that higher NFC is associated with
deeper processing and better recall of complex or information-dense warnings; however,
low-NFC individuals may recall simple, directive warning messages more effectively when such
messages rely on salience rather than elaboration (Champlin, 2022; Zerna et al., 2024).

Research has indicated that students who have high NFC remembered more arguments
from an editorial-style text passage than did their peers with low NFC (Cacioppo et al., 1983;
Wagaman et al., 2025). Similarly, Champlin (2022) and Kuo et al. (2012) showed that
participants with higher levels of NFC remembered more product features described in
advertising. Furthermore, consistent with earlier findings by Kardash and Noel (2000), more
recent evidence suggests that NFC is positively associated with recall-based memory
performance but shows weaker or inconsistent relations with recognition tasks, reflecting the
greater cognitive demands of self-initiated retrieval (Wagaman et al., 2025; Zerna et al., 2024).
Given that the two types of memory require distinct levels of processing and have different
levels of difficulty, it is reasonable to expect that they would have different requirements
regarding NFC.

In the current study | examined the relationship between NFC on recall and recognition

tasks. Although there is a large verbal component in learning materials, students also study
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diagrams and charts that rely more heavily on visual processing. Therefore, the experimental
tasks included vocabulary tests and visual recognition tests, as both are relevant to learning.
Method

The goal of the current study was to compare the relationship between NFC scores and
performance on recall and recognition tasks. After receiving IRB approval, students in a mid-
sized university participated in a series of tasks. Two tasks were vocabulary recall or recognition
tasks and two were visual recognition or recall tasks. The tasks were completed in random order
with the exception that the visual recall task had to be completed before the visual recognition
tasks. This was done to avoid order effects (the systematic influence of task sequence on
performance) and fatigue effects (a decline in performance due to participant becoming tired).
Participants

After IRB approval and participant consent was received, 146 undergraduate students
participated in the study. Participants consisted of 48 males and 98 females with an age range

from 18 to 48 (mean age = 21.7 years). For other participant demographics, see Table 1.

Table 1

Participant Demographics

Demographic Elements Number
African American 29
White 85
Race/Ethnicity Latinx 28
Biracial/Multicultural 3
No response 1
First-Year 15
Class
Sophomore 27
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Junior 60

Senior 20

_ First generation 50
Generation )

Second generation 96

Materials and Procedure

After completing the informed consent document, participants completed a demographic
form and each task. Participants completed all tasks, except for distractor tasks (i.e., completing
mazes), on the laboratory computers. The tasks were programmed using E-Prime and were
presented on Dell UltraSharp 24-inch monitors. Participants also completed 3 minutes of mazes
between tasks.
Vocabulary Task

In this task, participants saw 20 word-pairs (e.g., toy; banana). The word pairs were
matched for length, difficulty, forward associative strength (the strength of association from cue
to target, and backwards associative strength (the strength of association from target to cue).
Participants studied each word pair for 30 seconds. A blank screen appeared for 3 seconds after
each word pair, then the next word pair would appear. After studying the word pairs, participants
spent 3 minutes completing mazes. For the test phase, participants saw the first word of each
word pair and provided the second word. Participants typed their answer using a Dell wireless
keyboard.
Word-Pairs Task

Participants studied 20 word-pairs (e.g., house, car). The word pairs were matched for
length, difficulty, forward associative strength, and backwards associative strength. Participants

saw each word pair presented for 30 seconds each, then a blank screen appeared for 3 seconds
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followed by the next set of word pairs. After studying the word pairs, participants spent 3
minutes completing mazes. Finally, participants saw a set of 30 word-pairs and judged whether
they had studied each word-pair. Participants pressed the “a” key for Yes and the “I” key for No.
Labels on the keys facilitated participant response.
Face-Name Task

Participants studied 36 face-name pairs. Each face-name pair was presented for 30
seconds. The names were chosen from the top 50 most common names in the United States
(Forebears, 2021) to avoid any distinctiveness effects, and the faces were taken from Experiment
4 of the Bartlett et al. (2009) facial recognition study (used with permission) (see Figure 1). The
use of black and white photos reduced potentially distinctive characteristics, such as hair and eye
color. The photos were split equally between females and males. The pictures, which were

presented using E-prime, appeared in random order for each participant.

Figure 1

Sample face/name pairs
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Faces Recall Test

Participants saw each face along with a prompt for the participant to enter the name that
matched the face. Participants used the keyboard to type the name they recalled belonging with
the face. The test phase was self-paced. The recall test always occurred prior to the recognition
test to lessen the chance of task overlap influencing participant recall.
Faces Recognition Test

Participants saw each face one at a time accompanied by two names. Participants chose
the name belonging to the face by pressing the number associated with the name. Participants
pressed the “r” key if they thought the name on the right side of the screen was the correct name;
similarly, they pressed the “1” key for the name on the left side of the screen. Labels on the keys
facilitated participant response. Participant responses were self-paced.
Need for Cognition Task

This task consisted of eighteen statements and asked participants to rate the extent to
which they agreed with each statement (Cacioppo et al., 1984). The statements were designed to
assess participants’ level of cognitive engagement and enjoyment of complex thinking. The
questions were presented as a Likert format with 1 being “extremely uncharacteristic” to 5 being
“extremely characteristic.” To minimize bias, some statements were reverse scored. Higher
scores indicated a greater level of need for cognition.

Results

A Pearson correlation analysis revealed that NFC was positively correlated with the

vocabulary task, r =.300, p = .043, and the faces recall task, r = .441, p = .003, but not with the

word pairs task, r =.064, p = .667, or the faces recognition task, r =.042, p = .781.
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Next, two multiple linear regression analyses using the enter method were conducted
using NFC as the predictor variable; faces recall and the vocabulary measure were the criterion
variables. A Bonferroni correction (1936) was used to limit the effect of type 1 error (p = .025).
The results showed that for the vocabulary measure, NFC accounted for 9% or the variance in
scores (r?=.09; adjusted r?=.07). NFC was a significant predictor of vocabulary score, 5 = .004,
t=2.09, p =.004. For the faces recall task, NFC was a significant predictor, = .005, t =3.18, p
=.003, and accounted for 19% of the variance, r* = .194, adjusted r?>=.175).

Next, two independent sample t-tests were conducted using NFC as the independent
variable; faces recall and the vocabulary measure were the dependent variables (see Figure 2). A
Bonferroni correction limited the effect of type 1 error (p = .025). The results showed that for the
faces task, participants with higher levels of NFC scored better than participants with lower

levels of NFC, t = 4.135, p <.001, Cohen’s d = .11.

Figure 2

Differences in Faces Recall Score Based on NFC

Faces Recall

0.2
0.16
0.12
0.08

0.04

Low NfC High NfC
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However, the same was not true for the vocabulary task, t = .057, p =.477, Cohen’s d = .08 (see

Figure 3).

Figure 3

Differences in Vocabulary Score Based on NFC

Vocabulary(recall)

0.18

0.178

0.172
Low NfC High NfC

Finally, to determine whether recall tasks are more difficult than recognition tasks, | used
two paired sample t-tests to check for differences between the vocabulary task and the word pairs
task and between the faces recall task and the faces recognition task. A Bonferroni correction

limited the effect of type 1 error (p = .025). The results indicated that the vocabulary task was

more difficult than the word pairs task, t = 13.37, p <.001, Cohen’s d = 1.471 (see Figure 4).
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Figure 4

Differences Between Vocabulary (Recall) & Word Pairs (Recognition)

Scores: Vocabulary and Word Pairs
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Similarly, the faces recall task was harder than the faces recognition task, t — 21.07, p <.001,

Cohen’s d = 2.44 (see Figure 5).

Figure 5

Differences in Scores Between Faces Recall & Faces Recognition Tasks

Scores: Faces Recall and Recognition
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Discussion

Need for cognition is linked to higher academic achievement, perhaps because it
promotes deeper processing of information, is associated with higher levels of control, and can
compensate for poor reasoning skills (Zerna et al., 2024). From my analysis of the data, |
concluded the association between academic success and NFC likely comes from teacher
preference for using deep learning activities, that are found in students with higher NFC, rather
than repetition and memorization. | expected that NFC would influence recall tasks more than
recognition tasks given that recall requires greater cognitive effort and self-initiated retrieval
processes than recognition (Rich, 2011; Wagaman et al., 2025; Zerna et al., 2024). The results
somewhat supported this contention with NFC levels predicting performance on the verbal and
visual recall tasks but not on the recognition tasks. However, when | applied a median split and
analyzed the effects of having a higher NFC, only the Faces Recall test showed a significant
difference on scores.

Limitations and Future Research

One limitation of the study is the low scores students tend to have on some tasks. It is
possible that task difficulty influenced or interfered with the impact of NFC levels. Further
research is needed to clarify the role of task difficulty and interference with NFC’s influence on
recall and recognition tasks.

The photos used were also limited. Although the decision to use black and white photos
was made to reduce distinctive features, using color pictures could give a different response.
Having features such as hair color could provide markers and guides to help enhance memory in
one, or both, groups (i.e., high in NFC and low in NFC). A study using color photos is needed to

address this question.
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Conclusion

Having higher levels of NFC is related to better academic outcomes (Sadowski &
Gulgoz, 1992; Liu & Nesbit, 2023), particularly when tests involve recall memory. However,
students with lower levels of NFC do equally well on tests of recognition memory (Wagaman et
al., 2025; Zerna et al., 2024). A better understanding of NFC will help teachers and students
understand performance differences between test types. In turn, this understanding can lead to
better study strategies for students (Liu & Nesbit, 2023).

Although need for cognition is typically considered to be like a personality trait, some
researchers (i.e., Cacioppo et al. 1996; Jebb et al., 2016) have determined that the trait is
malleable. Research has suggested that NFC may be shaped by educational and social
experiences, including interactions with faculty, as well as broader developmental and contextual
factors (Aerts et al., 2024; Liu & Nesbit, 2023; Padgett et al., 2010). Students should also be
encouraged to extend their interest in reading materials, which connects to improvement across
various measures of intelligence (Jebb, et al, 2016). Another approach involves exposing people
who are low in NFC to learning situations where they will be successful (e.g., more recognition
memory tasks and assessments). Over time, NFC may become a self-reinforcing pattern of
behavior, if supported by teachers. If the need for cognition itself becomes rewarding, it might
also become self-motivating (James, n.d.)

Knowing a student’s NFC level would allow for matching the student with the correct
resources. For example, a student with high NFC could be matched with content that inspires
deep thinking whereas a student with low NFC might prefer content that moves quickly while
covering the basic information (James, n.d.). In addition, someone with low NFC would need

more external motivators than someone with higher NFC. Although teachers probably would not
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know a student’s NFC, they can be aware of their students’ attitudes toward different task
requirements and adapt their learning program to fit each type of student (James, n.d.).

For teachers, there are several ways to encourage the development of NFC. Students
require a safe learning environment where they can take on challenging tasks (Visser, 2024).
Offering optimal challenges (i.e., ones that are slightly above the student’s current skill level)
increases the chances of success, which in turn can lead to higher NFC. Teachers can ensure
success by providing structure to tasks, adapting materials and methods to the needs of the
students, and giving constructive feedback (Visser, 2024). Furthermore, teachers can give
students tasks that match their interests and encourage them to reflect on why the activities are
important to them. Teachers can also serve as role models by engaging in and showing
enthusiasm for cognitively challenging tasks. Applying strategies that enhance students’ self-
efficiency and their appreciation of cognitive challenges, teachers can help develop life-time

learning in students.
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