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Abstract

This protocol is based on the task interruption and resumption paradigm, the premise of which is that active goals lead to persistent behavior
and thus a higher resumption rate after a period of delay or interruption. The task interruption and resumption protocol described in this research
is tailored to test the activation of cognitive goals (e.g., a goal to think more abstractly). Cognitive goals may be pursued even during the
interruption period; thus, to prevent this, the protocol involves cognitive distraction. The protocol consists of several stages. Specifically, the initial
stage includes the goal activation process, where the treatment (versus control) condition receives a manipulation to activate the cognitive goal
being tested by the researcher. In the next stage, participants are presented with the introduction of a task that is perceived to either satisfy or
not satisfy the cognitive goal of interest. Importantly, this task is interrupted a few seconds after it begins. The task interruption forces a delay
period and introduces a cognitive distraction to prevent the automatic pursuit and fulfillment of the cognitive goal. After the interruption period,
participants are given a choice between resuming the interrupted task and abandoning the interrupted task to complete an alternative task
instead. Among participants whose cognitive goals had been activated at the earlier stage, the task resumption rate should be higher if the task
was perceived as an opportunity to satisfy (versus not satisfy) the goal. Such a finding would provide empirical evidence that the cognitive goal
has been activated and pursued. In previous research, this protocol has been used to test whether causal uncertainty activates an abstract
thinking goal. Adapting the protocol to test the activation of other cognitive goals is also discussed.

Video Link

The video component of this article can be found at https://www.jove.com/video/55650/

Introduction

Goal pursuit can take many forms, from educational attainment to healthy diets to finding happiness. Much research on goal pursuit investigates
factors that moderate motivation levels or goal commitment1,2,3,4,5, while others focus on examining the consequences of active goals6,7,8,9,10.
The methodology described and discussed in the current paper was specifically developed to test the activation and pursuit of cognitive goals
and the associated consequences. A cognitive goal (or thinking goal) is defined as a desired state of mind11. Cognitive goals may encompass
specific thought outcomes, such as those related to motivated reasoning12 or confirmation bias13, or they may be about achieving a certain mode
of thinking, whether it is to be more accurate14 or to think more creatively15 or at a higher level11. While the antecedents and consequences of
various cognitive goals have been examined in various empirical settings, the activation of these motivational states has often been implied
rather than directly tested. For example, several studies have indirectly manipulated the need for cognitive closure by manipulating time
pressure, but the actual activation of the motivational state was implied based on prior research16,17,18,19.

The setup of this methodology is based on one of the principles of goal pursuit6,10,20: that unsatisfied active goals lead to persistence, so
individuals have a high tendency to resume if they have been interrupted during goal pursuit. In contrast, if the interrupted task is unrelated to
goal pursuit, the rate of resumption amongst individuals would be relatively lower. To illustrate, an individual shooting hoops to reach a certain
success rate is highly likely to resume the activity after being interrupted by a lunch break, even if there are other available activities that could
be more appealing (e.g., playing a video game or taking a nap). In contrast, if the individual is shooting hoops simply because it is a convenient
activity at the time, there is a lower chance that this person would resume after taking a lunch break, especially if other appealing activities are
available.

A cognitive goal, when activated, would also result in a higher resumption rate if the individuals are interrupted during goal pursuit. However,
there is a critical difference between interrupting a behavioral goal pursuit and interrupting a cognitive goal pursuit. Interrupting a behavioral goal
pursuit typically means that the interruption is successful in pausing the goal pursuit process because, for instance, just as it is difficult to shoot
hoops and eat lunch at the same time, it is challenging for people to be physically engaged in two separate tasks simultaneously. This is not
the case, however, when interrupting the pursuit of cognitive goals. People can continue to have and develop thoughts, even during periods of
interruptions, which is why people often find themselves persistently pondering unresolved issues, even when forced to step away to eat a meal
or take a shower. In fact, recent studies have demonstrated that people engage in complex cognitive processes even when asleep21,22,23. The
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protocol introduced in the current research is designed to address this unique characteristic of cognitive goal pursuit: that people can continue to
pursue and potentially even satisfy the activated cognitive goal during the interruption period. Specifically, this protocol includes an activity that
distracts participants during the interruption stage to prevent automatic goal pursuit.

The gist of this protocol involves: (1) manipulating the activation of a proposed cognitive goal, (2) presenting an "unrelated" cognitive task that
participants anticipate would either satisfy or dissatisfy the activated cognitive goal, (3) interrupting the cognitive task while creating a distraction,
and (4) observing participants' choices to resume or abandon the interrupted task. The underlying premise of the protocol is that participants
would be more likely to resume an interrupted task if the task is perceived as an opportunity to satisfy the activated cognitive goal; therefore, a
higher resumption rate in this condition provides empirical evidence that the proposed cognitive goal is indeed being actively pursued.

When implementing the protocol, participants are told that they will be completing three supposedly unrelated tasks. In reality, participants
complete the first task but then have to choose between doing only the second or third task. In addition, the tasks are actually related, and each
task serves an important purpose for the experiment. The first task manipulates cognitive goal activation. The second task (which is interrupted)
manipulates whether or not that task is expected to satisfy the activated cognitive goal. The third task serves as an attractive alternative for
when participants later choose between completing only the second task (resuming the interrupted task at the cost of a more enjoyable task) or
completing only the third task (abandoning the interrupted task for a more enjoyable task). The interruption introduced at the beginning of the
second task involves typing nonsense words. While participants are warned about this interruption at the beginning of the overall session, they
are also told that the timing will be random. This is to enhance the feeling of disruptiveness.

While this protocol can be adapted to test the activation of a variety of cognitive goals, the example of a recent study, which tested whether
causal uncertainty (i.e., uncertainty about why something happened) activates a goal to think more abstractly11, is used here in an attempt to
provide more details and contextual background on the protocol. The theory was proposed and demonstrated as an extension of prior work
showing that abstract thinking (considering central, overarching themes and similarities across events as opposed to peripheral, lower-level
details and differences between events) reduces causal uncertainty24. As individuals recurrently experience the benefit of abstract thinking, they
develop a tendency to activate a goal to think more abstractly when experiencing causal uncertainty. The survey is available online34.

Protocol

This research was approved with a full waiver of informed consent by the University of Texas at Austin Institutional Review Board (IRB
2011-02-0021).

1. Beginning and Introducing the Session

1. Ask participants to begin the session online.
 

NOTE: The session can take place in a lab or on participants' own computers (desktop or laptop) outside the lab. The study requires a digital
survey platform that has a time-based automatic proceeding feature (e.g., Qualtrics).

2. Ask participants to read basic descriptions of the overall survey procedure (e.g., expected duration, required survey-taking device, and
anonymity of responses) and an online consent form, if applicable. Ask participants to click the "Continue" button at the bottom of the screen
to proceed when ready.

2. Foreshadowing the Interruption and Providing Task Overview

1. Present participants with the "Important Notice" message on the screen (Figure 1). Use the notice to inform participants that, at some point
during the session, they will be interrupted briefly but suddenly by the "Natural-Typing Task," designed to measure participants' natural typing
speeds. Inform participants that this task will involve typing 49 nonsense words with no meaning (e.g., tregran or mip).

1. Below the notice, present a question asking whether the participants have carefully read all the information about the interruption. Ask
participants to select "Yes" and click the "Continue" button to proceed to the next page.
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Figure 1. Informing Participants about a Future Interruption. Participants are informed that they will suddenly be interrupted sometime during
the session with a "Natural-Typing Task." Please click here to view a larger version of this figure.

2. On the next page, present an overview of the three tasks that participants will supposedly be doing (Figure 2). Provide a brief description and
the expected duration of each task. Ask participants to click the "Continue" button after reading the overview information to proceed to the
next page.
 

NOTE: It is critical that the expected duration information is consistent, because participants will later choose between completing either the
second task or the third task.

 

Figure 2. Task Overview. Participants are shown an overview of all tasks that they would possibly be completing. The expected duration is
provided and kept constant so that it does not affect participants' choices later, when they have to choose between the second and third tasks.
Please click here to view a larger version of this figure.

3. Activation of the Proposed Cognitive Goal

1. Inform participants that they will now start the "Relationship Conflict Task," and have them click the "Continue" button to proceed.
 

NOTE: The purpose of the first task is to manipulate the presence or absence of a cognitive goal. In the work by Namkoong and
Henderson11, the "Relationship Conflict Task" was designed to manipulate either high or low causal uncertainty, because it was proposed that
this would activate or not activate a goal to think more abstractly. The following steps use this particular procedure as an example.

2. Ask participants to recall a recent relationship conflict they had with someone they are close to. Use an open-ended format (i.e., "What was
the conflict about?").

1. Below the open-ended question, ask questions about this incident, such as who the conflict was with and how intense the conflict was.
Then, ask participants to click the "Continue" button to proceed to the next page.
 

NOTE: The reason for asking questions about the recalled incident is to ensure that participants come up with a specific conflict (as
opposed to general dissatisfaction) in a relationship.

3. Manipulate high or low causal uncertainty by asking participants to elaborate on the recent relationship conflict, with a focus on high or low
causal uncertainty, respectively (Figure 3). Ask participants to type their responses inside a textbox and, when finished, click the "Continue"
button to proceed to the next page.

4. Ask manipulation check questions (i.e., experienced causal uncertainty).
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1. Specifically, ask participants to use seven-point scales to indicate how much they agree or disagree with the following two statements:
"I feel like there are many things about this conflict that I still don't fully understand" and "I feel like I have a very good understanding
about why the conflict happened" (reverse-coded) before clicking the "Continue" button to go to the next page.

 

Figure 3. Instructions in the High Versus Low Causal Uncertainty Conditions. In the high causal uncertainty condition (top), participants
are asked to write about the things they do not understand about the conflict in terms of why it happened. In the low causal uncertainty condition
(bottom), participants are asked to write about the things they understand well about the conflict. Please click here to view a larger version of this
figure.

4. Manipulating Expectations to Satisfy the Cognitive Goal

1. Inform participants that they will now start the "Picture Impression Task" and have them click the "Continue" button to proceed.
 

NOTE: To test the activation of an abstract thinking goal, the "Picture Impression Task" and the description shown to participants involve
either abstract thinking (i.e., similarity-focus; expected to satisfy the cognitive goal) or concrete thinking (i.e., difference-focus; expected to
dissatisfy the cognitive goal) based on prior work25,26 and a pilot study result11.

2. Describe to participants what the "Picture Impression Task" entails. In the similarity-focus (difference-focus) condition, inform participants that
they will see five pairs of pictures and that, for each pair, they must identify one thing that makes the pictures similar to (different from) each
other (Figure 4). Ask participants to click the "Continue" button to proceed to the next page after reading the descriptions.

3. Show participants an incomplete image to make the screen appear as if the first pair of pictures of the "Picture Impression Task" is being
loaded, without showing any parts of the pictures (Figure 5). After 2 - 3 s, have the screen automatically proceed to a different page to start
the task interruption procedure.
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Figure 4. "Picture Impression Task" Instructions in the Similarity- Versus Difference-Focus Conditions. In the similarity-focus condition
(top), participants are told that they will be looking for similarities between pictures; in the difference-focus condition (bottom), participants are told
that they will be looking for differences between pictures. Please click here to view a larger version of this figure.

 

Figure 5. Loading Images. Participants see a screen that is apparently loading the first pair of pictures. This figure belongs to the similarity-
focus condition. It is important to note that, before any parts of the pictures appear, participants are interrupted and their screen changes to the
"Natural-Typing Task" screen shown in Figure 6. Please click here to view a larger version of this figure.

5. Task Interruption

1. Instruct participants to complete the "Natural Typing Task" by clicking the "Start" button, typing the 49 nonsense words presented on the
screen, and clicking the "Continue" button when finished (Figure 6).
 

NOTE: Researchers should record the duration of the interruption (i.e., how much time participants spent on the interruption page typing the
words on the screen) to check if it varied as a result of any of the manipulations. Interruption duration should also be considered as a control
variable in the main analyses because it can affect task resumption rate27.
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Figure 6. Task Interruption. Participants are interrupted with the "Natural-Typing Task." Here, they are asked to type 49 nonsense words so the
researchers can measure their natural typing speed. Please click here to view a larger version of this figure.

6. Task Resumption as a Dependent Variable

1. Inform participants that, instead of completing all tasks as originally planned, they must choose between the second task and the third task.
Specifically, instruct participants to choose between resuming the interrupted "Picture Impression Task" (which means giving up the "Humor
Evaluation Task") or completing the "Humor Evaluation Task" (which means abandoning the "Picture Impression Task").
 

NOTE: The dependent variable observed is the rate of task resumption. The premise is that participants will be more likely to resume the
interrupted task at the cost of engaging in a more enjoyable alternative if the interrupted task is perceived as an opportunity to satisfy the
active cognitive goal.

1. On the same screen, show the task descriptions (Figure 7). Remind participants that both tasks will 2 min and will involve five trials
(five pairs of pictures or five humorous stories, depending on the condition) to prevent them from choosing the task that simply seems
easier or quicker to finish.
 

NOTE: A pilot test should be performed to verify that the third task is indeed expected by participants to be more enjoyable than the
second task in the absence of the cognitive goal11. This will also help to avoid a ceiling effect, which is a potential concern because
task-resumption motivation is generally high, even without the activation of a particular cognitive goal, as demonstrated by Zeigarnik28.

 

Figure 7. Recording Task Resumption. Participants are told that they can now do only one of the two remaining tasks. They can either
resume the "Picture Impression Task" (and not the "Humor Evaluation Task") or jump to the "Humor Evaluation Task" (and abandon the "Picture
Impression Task"). Please click here to view a larger version of this figure.

7. Concluding the Session

1. Conclude the session by allowing the participants to complete the task of their choice and by asking demographics questions of interest.
Debrief the participants.
 

NOTE: The dependent variable data was collected in the previous stage, so the actual task activities (how participants answer questions
in the "Picture Impression Task" or the "Humor Evaluation Task") are no longer relevant from an empirical perspective, as long as the tasks
appear realistic to participants.
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Representative Results

The above method was implemented by Namkoong and Henderson11 in their first study, which consisted of two data sets. The two data sets
were combined for the analysis because the pattern of results was consistent across both. Participants were 297 college students from two
different public universities (168 females; age range 17 to 48 years, mean (M) age = 20.43 years, standard deviation (SD) = 3.78 years), and
they completed the survey in exchange for extra course credit.

To examine whether the manipulation of causal uncertainty was successful, we averaged participants' responses to the two questions on
experienced causal uncertainty (see protocol step 3.4). A t-test result showed that the manipulation was successful, as participants in the high
causal uncertainty (HCU) condition experienced more causal uncertainty (MHCU = 3.32, SDHCU = 1.55) than those in the low causal uncertainty
(LCU) condition (MLCU = 2.54, SDLCU = 1.35; t(295) = 4.64, p < 0.0001, d = 0.54). The amount of time participants spent completing the "Natural-
Typing Task" ranged from 47 s to 240 s, with an average of 112 s (SD = 39 s). An ANOVA test revealed that participants' typing time did not vary
as a function of any of the manipulated variables or their interaction (ps > 0.3). Overall, 69% of the participants resumed the interrupted task.

To recap, the experiment was a 2 (causal uncertainty: low versus high) x 2 (task construal: difference-focus versus similarity-focus) between-
participants design. Both manipulated factors were effect-coded for analysis. Specifically, for the causal uncertainty factor, low causal uncertainty
(N = 149) was coded as -1 and high causal uncertainty was coded as 1 (N = 148). For the task construal factor, the difference-focus was coded
as -1 (N = 146) and the similarity-focus was coded as 1 (N = 151). Since the dependent variable was binary (0 if the task was abandoned and
1 if the task was resumed), a binary logistic regression analysis was performed with both manipulated factors and their interaction term as
predictors.

The analysis revealed that the interaction term, which was the main variable of interest, had a coefficient (B) of 0.377 with a standard error (SE)
of 0.13 and had a significant impact on task resumption rate, as indicated by the Wald chi-square value35 (Wald) of 7.98 and the 2-tailed p-
value (p) of 0.005. Only the interaction term was significant in the model. As predicted, in the high causal uncertainty condition, a significantly
larger number of participants resumed the task in the similarity-focus condition (78.46% resumption rate) compared to the difference-focus
condition (61.45% resumption rate). A simple effects analysis revealed that this difference was statistically significant (B = 0.41, SE = 0.19,
Wald = 4.82, and p = 0.03). In the low causal uncertainty condition, there was a marginally significant effect in the opposite direction, as the task
resumption rates for participants in the similarity-focus and difference-focus conditions were 63.95% and 77.78%, respectively (B = -0.34, SE =
0.19, Wald = 3.24, and p = 0.07). Figure 8 shows the task resumption rate for each condition. See a discussion about this finding in Namkoong &
Henderson11.

 

Figure 8. Causal Uncertainty x Task Construal on Task Resumption Rate. A binary logistic regression revealed a significant interaction
between causal uncertainty and task construal in predicting the rate of task resumption. This chart shows how the percentage of participants
that resumed the task is affected by the interaction. Specifically, in the high causal uncertainty condition, the task resumption rate was greater
if the interrupted task was about similarity (versus difference) focus. The effect of task construal or focus was not significant in the low causal
uncertainty condition. The error bars represent the standard errors. Please click here to view a larger version of this figure.

In sum, participants' task resumption patterns differed between the high (versus low) causal uncertainty conditions. With greater causal
uncertainty, the task resumption rate for the similarity-focus task became higher, while that for the difference-focus task became lower. Because
similarity-focus coincides with abstract thinking and difference-focus coincides with concrete thinking, the demonstrated results support the
proposed theory that causal uncertainty activates a goal to think more abstractly.

Discussion

The methodology detailed in this paper allows researchers to test the activation and pursuit of a cognitive goal in a simple and economical way.
It is especially suitable for automatic cognitive goals because automatic goal pursuit is more efficient29, and the typing interruption (i.e., the
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"Natural Typing Task") prevents goals from being fulfilled through unconscious cognitive processes. Cognitive goals that are activated outside of
participants' awareness are also less susceptible to demand effects.

Some of the critical considerations in adapting and implementing this protocol relate to task selection. Researchers should make sure that
the second, interrupted task is seen as an opportunity to satisfy or not satisfy the cognitive goal being tested. The second task should also be
free of confounds so that participants are not resuming the task to satisfy a related goal that is not the goal of research interest. For example,
participants experiencing high causal uncertainty may resume the task to satisfy a mood-enhancement goal (rather than an abstract thinking
goal); thus, it is critical to show that similarity focus is not seen as more enjoyable than difference focus when introducing the "Picture Impression
Task." It is also important that the interruption task is not seen as an opportunity to satisfy the cognitive goal being tested; this may be a
relevant concern if the goal being tested relates to a need for completion or achievement because, if participants feel satisfied as a result of the
interruption task, the resumption rate will decrease when, in fact, it should increase to demonstrate goal activation with this protocol. The same
logic applies when choosing the third task in the participants' list, because that task is the participants' alternative to resumption.

The appropriate tasks have been suggested by prior work and can be evaluated through pilot testing. For example, Namkoong and Henderson11

ruled out these concerns and potential alternative explanations by conducting a pilot test, which showed that the similarity-focus "Picture
Impression Task" was perceived to be more difficult than both the difference-focus task and the "Humor Evaluation Task." In addition, the
similarity-focus task was not seen as any more enjoyable than the difference-focus task but was seen as significantly less enjoyable than the
"Humor Evaluation Task." Furthermore, if anything, the typing interruption should have decreased the resumption rate in the high (versus low)
causal uncertainty condition if completing the typing task provides a sense of satisfaction. However, in the focal comparison, which is among the
similarity-focus conditions, task resumption increased with higher causal uncertainty, demonstrating the pursuit of an abstract thinking goal.

It is also important to design the experiment so that participants whose cognitive goal is activated only have the expectation to fulfill the goal, but
not the actual opportunity to do so before or during the interruption period. This is why, in the "Picture Impression Task," no areas of the pictures
are shown to participants before the interruption and also why the interruption involves cognitive distraction.

Theoretically, a variety of cognitive goals can be activated and tested by adjusting the protocol. Studies on cognitive motivations, such as the
need for cognitive closure30,31 or the need for cognition32, or creativity motivations33 have examined the constructs by measuring them at the
individual level as antecedents or consequences. However, temporarily activating these cognitive motivations may allow researchers to observe
the associated effects without the concern of confounding variables. The current protocol can be used as a manipulation check or an empirical
test to verify the activation of the cognitive goal of interest. For example, to adapt this protocol for a research question about whether an external
factor activates a need for cognition, the first task can manipulate the external factor and the second task can be a series of puzzle-solving
activities where the puzzles are explained to participants as involving complex cognitive thinking (perceived goal satisfaction potential) versus
emotional intelligence (perceived lack of goal satisfaction potential). Individual-level factors may also be measured and used as a moderator to
see whether the cognitive goal being tested by the protocol is activated differentially depending on personal traits.

Beyond academia, practitioners in various fields who are interested activating cognitive goals may also find this protocol valuable. For example,
marketers, managers, politicians, and educators often try to influence consumers, employees, constituents, and students, respectively, to
adopt a certain mindset or to develop a particular way of thinking. For instance, if a manager wants to know whether a new training program
facilitates a creativity motivation amongst employees, the idea may be tested by manipulating the extensiveness of the training program and then
subsequently introducing a task that is seen as a creative (versus non-creative) activity, only to interrupt the task and measure the resumption
rate afterwards.

A potential limitation of the protocol is the necessary adaptation that must take place to fit specific research needs. Depending on the cognitive
goal being tested, a significant adjustment may be required to adapt the protocol, and these adjustment decisions should be based on theory
and prior research, as well as on findings from carefully designed pilot tests. However, with proper adjustments, the protocol is highly versatile
and can be applied to a wide range of academic and applied contexts, as discussed above. Another limitation of the protocol is that it does
not allow researchers to measure the strength of goal activation, because the dependent variable is a binary decision outcome. To understand
goal strength, researchers could potentially manipulate the severity or duration of the interruption to compare task resumption rates between
conditions.
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