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The purpose of the current study was to examine the effects of a 2 × 45 min intervention to increase the beliefs of ‘I CAN’. Four hundred and twenty-one 15-year-old students participated in this study. The participants were selected from 38 schools in Norway which carried out the program MOT. The adolescents were randomly selected to either an experimental group or control group. Both groups carried out an intervention program that was completely new for them. The experimental group carried out the new I CAN intervention and the control group carried out an intervention with focus on parts of the brain. The participants completed a pre-test assessment of the Grit-S Scale and Growth Mindset scale. This was followed up by the novel intervention I CAN for 256 of the participants (experimental group) and control intervention for 165 of the participants. The results showed a significant increase in Grit for the males in the experimental group. Our aim was to create an intervention where the participants would “turn on the switch,” meaning that they develop stronger beliefs, i.e., changing beliefs. The results indicate that we may have been successful. These promising results are now being following up on high school students, age 16–19, in Norway.
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1 Introduction

Norwegian adolescents generally report having good quality of life. However, studies show concerning descending trends amongst youths’ mental health with a noticeable increase in feelings of loneliness, stress, psychological discomfort (Ungdata, 2021), depression, and anxiety (Krokstad et al., 2022) and secondary school students often struggle with boredom and low motivation, where motivation hits its lowest point in 10th grade (NOU 2022:13, 2022).

To address these issues and work preventatively, the Norwegian Ministry of Education has prioritized mental health in schools. The overarching school curriculum emphasizes topics important for mental health, such as identity-and self-image development, and posits that these topics should be included in related school subjects (Ministry of Education and Research, 2017). However, the core curricula lack clear guidelines on how important health topics should be merged into subjects and how this could be practically worked with. Including vague descriptions of goals and concepts in curricula can lead to ineffective implementation of the objectives in practice (Herold, 2020). Given this matter and the mentioned descending trends, schools might benefit from targeted programs designed to enhance motivation and well-being.

Over the years, school interventions based on positive psychology have become popular to enhance youths’ psychological resources (Sin and Lyubomirsky, 2009; Tejada-Gallardo et al., 2020). Meta-analyses reveal that positive psychological interventions have beneficial effects on adolescents’ well-being, resilience and performance, and alleviate negative outcomes such as depression, stress and anxiety (Bolier et al., 2013; Carr et al., 2021; Waters, 2011).

To our knowledge, there is still no best practice on how positive psychological interventions should be developed and carried out. We recently conducted a pilot study (N = 38, pre-post design), investigating whether a 35–40 min intervention could increase grit, mindset and self-efficacy in a sample of university students (Sigmundsson and Hauge, 2024). The intervention was grounded in fundamental principles of learning, brain development and the significance of deliberate practice and perseverance. The results showed a significant increase in grit post-test, i.e., 8 weeks after the intervention.

In the current study, we base our intervention on the same theoretical framework as in the pilot study. As we collaborated with the ideal non-profit foundation, MOT.no,1 the intervention also integrated principles from their intervention program, which is explained more thoroughly in the method section. As such, a novel ‘positive psychological’ intervention was developed, aiming to investigate its effect on grit and growth mindset in Norwegian adolescents.



2 MOT.no

MOT have been working with adolescents for over 25 years and have substantial pedagogical experience. MOT’s main aim is to develop resilient adolescents and they are currently collaborating with 308 schools, reaching out to more than 77,000 adolescents across Norway. Their approach is practical and places emphasis on creating engagement and evoking positive emotions. Social learning theory (Bandura, 1977) is an important foundation for their work, and they value the use of positive feedback strongly. Their program is optional and schools that choose to participate in the program undergo a thorough integration process. This includes providing specialized training to teachers, ensuring that the program’s core values are implemented within the educational environment. In this paper, teachers who have completed MOT’s internal training with an emphasis on the program’s values and ways of interacting with students are referred to as MOT coaches. MOTs program consists of 14 lessons in secondary school: six lessons in 8th grade, four lessons in 9th grade and four lessons in 10th grade. Each lesson lasts 120 min, a total of 28 h throughout secondary school. In 8th grade the lessons centers around: showing courage (Sept–Oct), the school class as a team (Sept–Oct), increased awareness of strengthening the good in myself and others (Oct), digital inclusion (Nov–Feb), intrinsic strength (March–April), importance of feeling valuable (March–June). In 9th grade the lessons focus on taking the right choices (Sept), choosing role models (Oct–Nov), having dreams (Jan–Feb), feeling good about myself (March–June). In 10th grade the lessons are with the following focus: feeling secure (Aug–Oct), being conscious about your values (Dec), I CAN (Jan–March), your future (March–May).



3 Theoretical foundation for the intervention


3.1 Skill-and knowledge development

Firstly, the intervention is based on neuronal group selection theory (NGST), put forward by Edelman (1987). The theory purposes that the brain neuronal network (primary repertoire) is formed by a complex, probabilistic process between genes and internal-and external stimuli—highlighting the role of individual differences from an early stage (Edelman, 1993). With targeted training and experiences, the networks are reinforced, which serve a decisive role in developing further knowledge and skills (Edelman, 1987, 1993; Haga, 2008). Groups of neurons used frequently are strengthened through a re-entry process (frequent connection signaling) and neurons that are not adequately activated eventually decay (Hadders-Algra, 2000). Mainly, the formation of the neuronal groups in the brain depends on how frequently these specific brain circuits are activated (i.e., through use and repetition), however, our genes can also influence the group formation process.

This line of thinking is in consistent with the theory of probabilistic epigenesis (Gottlieb, 1998), which states that external stimuli, including environmental exposure, actions and behaviors shape neuronal networks and even affect individuals at a genetical level. Therefore, it is possible to argue that educational interventions that affect the school environment and how adolescents’ take action may have long-lasting effects on adolescents behavour (Gottlieb, 1998; Sigmundsson et al., 2017).

Secondly, the intervention place emphasis on the theory of deliberate practice, which focuses on learning and skill development (Ericsson et al., 1993). The theory states that considerable practice and experience is required to excel at a certain skill or knowledge (Ericsson et al., 1993), but the main contribution from Ericsson’s work derives from how these hours in practise and experience should be spent. Practice needs to be effortful, specific, and individuals should get immediate feedback from the task at hand (Ericsson and Pool, 2016). Providing goal-directed training and follow-up in the skill/area/theme one wants to improve is also crucial. In this study’s intervention, the importance of specificity and effort is taken care of by focusing on the need to put in high effort continuously over time in a limited area to achieve positive results (Ericsson et al., 1993). Others have also found support for the importance of specificity. Meta-analyses have revealed that skill-acquirement in one area is not transferable to other domain, even if the domains seem closely related (Kassai et al., 2019; Melby-Lervåg and Hulme, 2013). For instance, performance in different math tasks have shown to only be low-to moderately related to each other (Sigmundsson et al., 2013). Bearing this in mind, it can be important for adolescents to be aware of that mastering a new topic (e.g., geometry), requires specific training, even if they are already proficient in a related area (e.g., algebra).



3.2 Changing beliefs

A key aspect in skill and knowledge development and excellence seems to be the need of ‘deliberate practice’ in the sense of targeted specific training and follow-up (Ericsson et al., 1993; Ericsson and Pool, 2016), on the contrary, beliefs can be changed like ‘turning on a switch’ (Yeager et al., 2019; Sigmundsson and Hauge, 2024). The neurological explanations could be related to greater activation of the amygdala (emotional processing) (Wing et al., 2018) increased focus, i.e., enhanced gamma synchrony (Wyart and Tallon-Baudry, 2008), or dopamine activity (Gershman and Uchida, 2019). In this respect, Vander Weele et al. (2018, p. 1) argue that: “dopamine may underlie a diversity of functions by modulating the signal-to-noise ratio in subpopulations of mPFC neurons.” With respect to our investigation, this may mean that interventions can alter adolescents’ beliefs by reducing debilitating self-doubt found in the emotional-and decision-making processes in the mPFC. Heider (1958) argues that the factors “can” and “trying” may have an influence of behavioral outcomes. That is, “Can,” signals whether the goals could be reached or not. This is closely associated to the concept of power and ability of the individual, which might be linked to both grit (Duckworth, 2016) and growth mindset (Dweck, 2017). Moreover, “trying,” or the motivation to try, may be associated to passion for achievement or strong interest (Sigmundsson et al., 2020a, 2020b) and courage (Sigmundsson and Hauge, 2024). Based on Heider’s (1958) view, the I CAN intervention could create belief that facilitates a person courage and willingness to take on new challenges (Sigmundsson et al., 2020a, 2020b). Additionally, research suggests that strong emotional experiences can induce lasting changes in brain function and behavior. Intense emotional experiences can activate the amygdala, a region involved in emotional processing, which enhances memory encoding and attention (Phelps, 2006). When the amygdala is strongly engaged, it can increase neuroplasticity—particularly in areas like the prefrontal cortex, responsible for decision-making and self-regulation (Cahill and McGaugh, 1998). This means that emotionally charged interventions, even brief ones, can facilitate changes in brain networks related to learning and mindset. The I CAN intervention leveraged this by creating motivational, emotionally resonant moments to reinforce beliefs about personal growth and perseverance, tapping into the brain’s ability to adapt after meaningful emotional stimuli.




4 Targets for intervention

The respective intervention chose to focus on two constructs that have been studied extensively—grit and mindset. Both constructs have been suggested to be important for adolescents health (Bashant, 2014; Pappano, 2013; Rege et al., 2021; Yeager and Dweck, 2023), and to have cultivation potential (Alan et al., 2019; Burnette et al., 2020; Eskreis-Winkler et al., 2016; Santos et al., 2021; Yeager et al., 2019).


4.1 Grit

Grit was developed as a predictor of achievement and has been defined as having perseverance and passion for long-term goals (Duckworth et al., 2007). Grit has been extensively studied in relation to students’ academic success, reflected in several published meta-analyses (Credé et al., 2017; Fernández-Martín et al., 2020; Lam and Zhou, 2019). Grit has been related to less problematic internet use (Maddi et al., 2013), as a protective factor against eating disorders (Knauft et al., 2019), and linked to several other beneficial outcomes (see Datu, 2021).

Several studies also indicate that one subscale of grit—“perseverance of effort” (hereafter perseverance), is associated to how satisfied one is with life (Singh and Jha, 2008), various types of well-being (Disabato et al., 2016; Vainio and Daukantaitė, 2016), and engagement in general (Von Culin et al., 2014). Additionally, a recent meta-analysis revealed that grit contributed to unique variance in subjective well-being, after controlling for one of the big-five trait; conscientiousness (Hou et al., 2022). Although grit as a trait is heritable, a genetic study showed that about two thirds of the subscale perseverance is explained by non-shared environmental variance (Rimfeld et al., 2016).

Grit is also linked to executive functions of the brain (frontal cortex), which houses planning, inhibition, and decision-making (Hwang and Nam, 2021). This part of the brain is still developing in adolescents (Foulkes and Blakemore, 2018), and secondary school may therefore be a good time to improve grit by intervening (Hwang and Nam, 2021).

Although there has been much research on grit as a predictor and its association to other variables, the evidence on grit interventions are scarce (Hwang and Nam, 2021). However, a large study conducted nationally in Macedonia (N = 33,000), found that enrolling 7th grade children 1 h a week for 5 weeks, increased the one sub-scale, perseverance in the follow up assessments (Santos et al., 2021). Santos et al. (2021) also discovered that the effect was higher when teachers got involved with the intervention material. Another study, that has substantial theoretical overlap with our current investigation, found that an intervention focusing on improving mindset, deliberate practice and goal-setting, increased students math performance scores compared to the control group in a 2.5 years follow-up assessment (Alan et al., 2019). Lastly, Eskreis-Winkler et al. (2016) conducted an intervention aimed at increasing students deliberate practice performance, and found a post-test improvement in grade performance and willingness to work deliberately. Especially, the improved willingness to work harder is interesting because it demonstrates the practical potential of grit-based intervention in students.



4.2 Mindset

Mindset theory posits that an individual who hold an incremental or growth-oriented view, perceive their own abilities as malleable and views challenges as an opportunity for growth (Dweck, 2017). Contrary, entity theory or a fixed mindset defines how an individual believes that abilities and traits are innate (Dweck, 1999). According to Dweck (1998), a fixed mindset is associated with performance-oriented goals (i.e., sole focus on outcome) and avoidance of challenges in fear of failing.

Research suggests that holding a growth mindset is adaptive for adolescents, helping them to be less prone to mental health problems (Calvete et al., 2019; Tao et al., 2022), and improve their motivation (Ng, 2018; Rhew et al., 2018). A recent study also found that an intervention combining mindset theory and a ‘stress-as-adaptive’ view, made adolescents more resilient against stress (Yeager et al., 2022). As in line with grit, findings also indicate that mindset may be important for achievement (Blackwell et al., 2007; Hochanadel and Finamore, 2015; Paunesku et al., 2015).

In recent years, mindset interventions have also gained a lot of interest. Across the US, large amount of money have been used to structurally enroll students into adopting a growth mindset (Macnamara and Burgoyne, 2023). That is, convincing the youth that abilities and personal characteristics are malleable.

Also in Norway, a large mindset program is ongoing to improve performance, school absence and completion rates among high school students (Rege et al., 2021). The projects’ pilot study yielded promising results, where an intervention with two sessions at different time points made adolescents persevere longer at math tasks 3 weeks later, compared to the control group (Bettinger et al., 2018). However, the effects were solely accounted for by those who scored low on mindset at pre-test assessments. In the mindset literature, this is a reoccurring theme, that is, mindset interventions seem to primarily benefit those who score low on certain measures such as socio-economic status and grades (Sisk et al., 2018).




5 The current study

Earlier findings suggest that grit and mindsets’ are related constructs (Hochanadel and Finamore, 2015; Sigmundsson et al., 2021; Tang et al., 2019). In fact, a longitudinal study measuring students grit and mindset at four time points across two school years discovered that grit and mindset was connected and mutually reinforcing across the different times of measuring (Park et al., 2020). Therefore, developing an intervention to increase both grit and mindset seems viable.

In our intervention, we aim to investigate the effects of a novel intervention named “I CAN,” on 10th-grade students. The intervention aims at enhancing participants knowledge on; Brain-development and malleability to affect mindset; The importance of stimuli and repetition for building solid networks in the brain (Edelman, 1993; Kleim and Jones, 2008) to promote perseverance; and the importance of deliberate practice (Ericsson et al., 1993) for reaching your potential.

Based on these focus areas, we aim to answer the following question: Does a novel I CAN-intervention increase grit and growth mindset in adolescents?



6 Method


6.1 Sample

Four hundred and twenty-one 15-year-old students participated in this study. The participants were selected from 38 schools in Norway which carried out the program MOT. The adolescents were randomly selected to either an experimental group or control group. Both groups carried out an intervention program that was completely new for them. The experimental group carried out the new I CAN intervention and the control group carried out an intervention with focus on parts of the brain.


6.1.1 Experimental group

Two hundred and fifty-six students were code-matched and completed the pre-and post-questionnaire and the intervention. The mean age of participants in this group was 15.05 years (SD = 0.50). The group consisted of 132 females (51.5%) and 120 males (47%) and four categorized themselves as “other/do not want to state” (1.5%).



6.1.2 Control group

One hundred and sixty-five students were code-matched and completing the pre-and post-assessment and the intervention. The mean age of participants in this group was 15.05 years (SD = 0.34). The group consisted of 80 females (48.5%) and 85 males (51.5%).




6.2 Measurements


6.2.1 Grit

To assess adolescents grit, the short grit scale (Grit-S) was deployed (Duckworth and Quinn, 2009). Grit-S is the most utilized Grit-scale and consists of two subscales, each containing four items. The first subscale—Perseverance of effort (PE), attempts to capture individual differences in sustained and effortful work despite hardships with items such as “I am a hard worker.” The latter subscale, “consistency of interest” (CI) only contains reversed items and was developed to assess how passionate one is about goals over time with items such as “I often set goals, but later choose to pursue a different one” (Duckworth and Quinn, 2009). This subscale has been criticized for its incremental validity (Credé et al., 2017) and others have argued that the emotional component embedded in passion is missing in “consistency of interest” (Jachimowicz et al., 2018). As such, we decided to not only measure grit as two-factor construct, but also assess the two components separately in subsequent analyses.



6.2.2 Growth mindset scale

The Growth Mindset scale (Sigmundsson and Haga, 2024) was used to measure the participants level of Growth Mindset. The participants scored eight items, using the rating of 1 = not like me at all to 5 = very much like me. The 5-point Likert scale is one of the most commonly applied rating scales (Likert, 1932) and was used for possible comparison to other central factors related to motivational factors such as passion and grit. For an overview of the 8-items, see Table 1. The average maximum score on this scale is 5 (high Growth Mindset) and the lowest is 1 (low Growth Mindset).



TABLE 1 Mean and standard deviation for pre-test in the experimental group (n = 256) and the control group (n = 165) for grit, perseverance of effort (PE), consistency of interest (CI) and growth mindset (GM).
[image: Table1]

Internal consistency: All individual item scores showed a positive correlation with the total score and ranged between 0.45 and 0.63. The Cronbach’s alpha value was 0.83 for the standardized items for the same sample (N = 723, mean age 29.84, SD = 13.06).

Construct validity: Pearson’s correlation coefficient between the total score of the Growth Mindset Scale and the total score of Theories of intelligence scale was r = 0.168 (p < 0.001). In this study Cronbach’s alpha proved a good internal consistency (α = 0.83).




6.3 Procedure prior to the intervention

Adolescents from 80 MOT-affiliated schools, well-distributed across Norway, were invited to participate in the study. The selection criteria for these schools included (1) long-term affiliation with the MOT program, (2) a history of good response rates in collaboration with MOT, and (3) comprehensive implementation of MOT’s holistic program (i.e., a whole-school approach). Out of these, 38 schools agreed to participate. They were entered into a random number generator, which was set to assign schools either as a number 1 (experimental group) or a number 2 (control group), aiming for an equal distribution between the two groups.

After randomization, the MOT coaches in the experimental and the teachers/MOT coaches in the control groups received separate training sessions due to differences in their respective PowerPoint presentations. The primary objective of these sessions was to optimize standardization the intervention, given that regular MOT lessons typically allow teachers considerable autonomy. Aside from the distinct PowerPoint presentations, the instructions were identical for both groups. It was also emphasized that adolescents could withdraw from the study at any time and the importance of adhering to the coding system.



6.4 Study design

The study followed to the Declaration of Helsinki’s ethical guidelines and did not require collection of sensitive personal information, allowing for the use of passive consent as in line with the Norwegian Centre for Research Data (SIKT). Given that some participants were under the age of 15, consent letters were sent to their parents through teachers to ensure informed consent. The data was collected online on “nettskjema.no.” The pre-test collected demographic information (age and gender) and responses on scales measuring Grit and Mindset. The post-test (8–9 weeks later) repeated the measurement of these scales to assess any changes. All adolescents were prompted to make an individual identification code, so that we could match their answers at post-test assessments.



6.5 The I CAN intervention

The intervention “I CAN” lasted about two school hours (90 min) and was carried out under the supervision of a MOT coach, who also was a teacher at the school. The start and end of the intervention included a slide of three bullet points which underlined the most important aspects for the adolescents to remember, being that:

(1) You can achieve more than you realize if you invest sufficient effort.

This builds on the work of K.A. Ericsson regarding skill development. His theory of ‘deliberate practice’ argue that experts are made, not born. A key aspect of Ericsson’s theory is that anyone can improve their skills or knowledge through deliberate practice (Ericsson et al., 2007; Ericsson and Pool, 2016). If we visualize the learning process in terms of increasing skill levels (see Figure 1), we find a continuum that ranges from Novice at one end to Expert at the other.

[image: Figure 1]

FIGURE 1
 From novice to expert (modified by Sigmundsson, 2024, p. 14).


An individual which is currently at Level A in a skill he wishes to develop, is considered novice. For instance, when children begin school, their initial goal may be to learn the letters of the alphabet. A child might start by knowing two letters (novice), and through deliberate practice over time, they can learn additional letters. This process demonstrates that with practice, effort, and consistent interest, it is possible to progress to Level B. This perspective reflects a positive view of the learning process, as outlined in Eriksson’s theory. It suggests that everyone has the potential to improve their skills and learn with the right training and support (Sigmundsson, 2024, p. 14). This concept also aligns with Angela Duckworth’s theory of grit, which emphasizes the importance of perseverance in pursuing long-term goals. Grit is characterized by sustained effort and diligence, which contributes to the maintenance of effort and interest (Duckworth et al., 2007).

(2) When faced with challenges, you can overcome them if you put your mind to it.

This aligns with Carol Dweck’s theory of mindset, which emphasizes the importance of viewing challenges as opportunities rather than obstacles. Dweck’s research highlights the belief in the malleability and development of personal attributes (Dweck and Yeager, 2019). A growth mindset (Dweck and Leggett, 1988), is essential for individuals to maintain focus and engage in sufficient practice and training (Sigmundsson et al., 2020a, 2020b).

(3) Self-belief and a positive focus are keys to success.

We included self-belief and a positive focus as key elements because they are closely linked to self-efficacy (Dweck and Yeager, 2019; Bandura, 1977). High self-efficacy, defined as the belief in one’s ability to accomplish tasks, is vital for approaching challenges with confidence and an open mind. When individuals believe in their potential for success, they are more likely to engage persistently with tasks, resulting in improved outcomes. These achievements, in turn, reinforce self-belief, creating a positive feedback loop in which confidence continually builds upon itself (Sigmundsson, 2024).

In, this way, self-efficacy and a positive mindset are crucial in shaping not only the outcomes of tasks but also future perceptions of one’s capabilities. This is particularly important for the younger generation to address (Sigmundsson, 2024).

According to Csikszentmihalyi’s framework (1975), the challenges we encounter should align with our individual skill levels and competencies. When this alignment occurs, we can experience a state of flow, which is vital for effective learning. In a flow state, individuals often feel a sense of mastery or self-efficacy, which enhances the belief of “I CAN.” This belief serves as a powerful motivator for embracing new challenges.

To achieve optimal results, mentors—such as parents, trainers, or teachers—should select challenges that are appropriate for each individual. Identifying the right level of challenge may require assessing the child’s skills and competencies (Sigmundsson, 2024, pp. 22–23). Achieving success necessitates a passion for achievement and grit or perseverance to pursue long-term goals. A greater passion fosters increased grit. The underlying mechanism for this relationship is the growth mindset (see Sigmundsson and Haga, 2024).

The intervention included:

(1) Information about brain development, placing emphasis on the magnitude of brain cells and its development and different parts of the brain to elucidate that this combination lays an excellent foundation for learning. We instructed the teachers to articulate it in the following manner:


«In summary, we have an enormous number of brain cells and different parts of the brain that can solve countless tasks. This combination lays an excellent foundation for learning».
 

(2) A significant emphasis on themes common in mindset-interventions, such as information about brain plasticity (Blackwell et al., 2007; Good et al., 2003; Yeager et al., 2014), and having a “not yet” mentality (Yeager et al., 2019).

(3) The importance of deliberate practice. Drawing on Ericsson and Pool’s work (2016), we used an example of how a university student, consistently employing deliberate practicing over time, went from recalling a string of seven digits (e.g., 3–4–1–5–6–4–2) to 82 digits. Since our intervention included several topics, we did not include principles of deliberate practice such as immediate feedback and guidance from a mentor, but rather focused on the importance of high-consistent effort for prolonged time periods, and that great results therefore also require patience.

(4) Introduction to neuroplasticity, describing the remarkable capacity of the brain to reorganize and undergo changes in response to individual behavior. We used Maguire et al. (2000) example to demonstrate how sustained effort over time increased the hippocampal volume of taxi drivers who passed the exam (i.e., was able to increase ‘the knowledge’).

(5) Inspirational stories, which MOT places great emphasis on; like that of a Norwegian snowboarder who succeeded despite having one hemisphere removed at the age of five due to a rare disease (i.e., Rasmussen’s encephalitis), attempting to foster a belief in adolescents’ ability to overcoming challenges and setbacks.

(6) Utilizing metaphors such as “climbing your own ladder,” to illustrate individual potential for improvement and acknowledging inherent differences in starting points, but not in endpoints.

(7) Short in-between games or activities, often used by MOT to boost alertness and attention.

(8) The creation of a personal ‘reminder note’, where each participant wrote down the one thing from the intervention that resonated with them the most, which they were instructed to take home.

To maintain attentiveness, the intervention included short active breaks (see point 7 in Section 6.5) designed to boost alertness. This strategy is supported by research, such as Santos et al. (2021), which highlights the importance of interactive elements in maintaining engagement. Moreover, the intervention used relatable examples of students and teenagers to make the content relevant to the audience’s age group. Complex concepts were made accessible through metaphors, such as “climbing your own ladder,” to illustrate the potential for personal improvement over time, a method effective for engaging adolescents. These strategies helped ensure that students remained attentive and connected to the content.



6.6 The control intervention

The PowerPoint presentation “Our brain” provided students with basic information about the brain, a control design used in other interventions as well (Bettinger et al., 2018; Yeager et al., 2019). The main purpose was to give students information without any kind of encouragement, which is common in mindset control interventions (Macnamara and Burgoyne, 2023). The control intervention lasted about 45 min and included:

(1) Explanation of how evolutional brain development and how we gradually evolved into homo sapiens with a more complex brain structure.

(2) How neurons function, its anatomical structure, including a mapping and pictures of dendrites, axons, cell bodies and synapses.

(3) A simplistic explanation of the four different lobes in our brain, including its location and general function. Most of the time was spent on this section, and we used analogies to make it easier and only explained the most general functions of each lobe. An example includes:


“The frontal lobe may be considered as the main chief of your brain located in the front of your brain (with picture). It is responsible for several important things. The frontal lobe allows you to make decisions. When you must choose between studying for a test or watching a series, it is the frontal lobe that helps you make the decision. It also enables you to understand the consequences of your actions.”
 

(4) Short, general information about the cerebellum and the brainstem.

(5) A short presentation of how different brain parts do not work in isolation. We used an example of how the occipital lobe and parietal lobe collaborate when perceiving pain.



6.7 Data analyses

The analysis was conducted using SPSS (version 29). To evaluate the differences between the pre-test and post-test results across grit and mindset, we used a paired sample t-test. A p-value of less than 0.05 was considered to indicate statistical significance.




7 Results

In Table 1 we present the results from pre-test for experimental group and the control group.

There was no significant difference between the groups in the pre-test.

In Table 2 we present the results from post-test for experimental group and the control group. There were no significant differences between the groups in the post-test.



TABLE 2 Mean and standard deviation for post-test in the experimental group (n = 256) and the control group (n = 165) for grit, perseverance of effort (PE), consistency of interest (CI) and growth mindset (GM).
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In Table 3 we present the results from pre-test and post-test for experimental group. There were marginal significant differences (p = 0.06, Cohen’s d = −0.076, 95% confidence interval −0.093 to 0.010) in grit for the group as a whole. The group scored higher in the post-test (2.99 versus 3.03). There was a significant difference between pre-test and the post-test for the males (p = 0.046, Cohen’s d = −0.133, 95% confidence interval −0.312 to 0.047). The males scored higher in the post-test (3.07 versus 3.13). It is interesting to note that of total 12 scores for the groups as a whole, female and males 10 of the scoring were higher after the post-test (83%), one score was the same in pre-test and post-test and one was lower.



TABLE 3 Mean and standard deviation for pre-and post-test in the experimental for the whole group (n = 256), females (n = 132) and males (n = 120), measuring grit, perseverance of effort (PE), consistency of interest (CI) and growth mindset (GM).
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In Table 4 we present the results from pre-test and post-test for the control group. There were no significant differences between pre-test and post-test in the variables for the group as a whole, female and male groups. Six scores out of total 12 scores for the groups, female and males was higher after the post-test (50%).



TABLE 4 Mean and standard deviation for pre-and post-test in the control group for the whole group (n = 165), females (n = 80) and males (n = 85), measuring grit, perseverance of effort (PE), consistency of interest (CI) and growth mindset (GM).
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8 Discussion

The aim of the current investigation was to examine the effects of a novel intervention on grit and growth mindset, in collaboration with the school organization MOT. Four hundred and twenty-one 15-year-old students participated in this study. Two hundred fifty-six adolescents were in the experimental group (I CAN intervention) and 165 participants were in the control group (Our brain intervention).

The main finding after the I CAN intervention was that the whole group had a marginal significant higher score in the construct grit and the males had a significant higher score in grit. So, it is possible to argue that we have been able to “turn on the switch.” A 2 × 45 min lesson seems to effect grit.


8.1 Experimental group

For the whole sample we found that three out of 4 scores (grit, perseverance of effort, PE, consistency of interest, CI) were higher after the intervention. One score, the growth mindset score, was the same in pre-and post-test. In females, four out of 4 scores (grit, PE, CI, GM) were higher in the post-test than the pre-test, however, none of these improvements were significant. In the male group, three of 4 scores (grit, PE, CI) were higher after the intervention. However, only grit was significantly higher (p = 0.046). The score for growth mindset was lower in the post-test than the pre-test.

It is interesting to note that males had significantly higher score after the post-test in the construct grit. Yeager et al. (2019) found in his study that mindset intervention with over 12,000 students mainly benefited lower-achieving students. Adolescents’ boys are clearly having more academic challenges in schools compared to females in Norway (OECD, 2023). In reading comprehension, 34% of the males have challenge (i.e., under level 2), which indicate that they have problems related to understanding the text they read, while in girls this group is about 20%. It is therefore possible to speculate if there is a larger unlocked potential in males than females.

The observed gender difference might also be explained by grit’s relation to passion. In a study exploring gender differences, Sigmundsson et al. (2021) found that grit was highly correlated to passion in males, but only moderately correlated in females. In our intervention, we used a substantial amount of time to emphasize the different aspects and value of reaching a high level in an area. To make sense of this information, you might need a specific interest such as hobby or a theme you are dedicated to or engaged in, which is more common for males to have (Su et al., 2009). Therefore, the intervention may have been tailored more toward males and affected their grit levels differently. If this is the case, future interventions should pay attention to how the material might affect different groups differently. Either way, these results are promising and may indicate that I CAN is an intervention that potentially can increase grit in participants, consequently building more robust individuals.



8.2 Control group

All the scores in the control group were non-significant at post-test assessments. At post-test, half of the scores were higher (compared to the pre-test), and half of the scores were lower. Therefore, it does not seem like the control intervention led to a systematic improvement in grit or mindset. However, in the male control group, we observed an increase in grit at post-test. Although the increase was non-significant in males, the post-test was trending toward significance. Since the control intervention only included information about brain evolution and different brain parts, we do not see any reason as to why the intervention should be more beneficial for boys. However, an explanation for this increase may be that boys leverage more from school breaks compared to girls. As mentioned, boys perform worse academically (OECD, 2023) and could welcome the intervention as a positive break from the common school day. However, reports suggest that adolescent boys in Norway are generally more satisfied with life (Bakken, 2022). This may be related to gender differences on how time is spent outside of school. Since the pre-test was conducted before Christmas holiday, and the post-test the first 2 weeks after the Christmas-holiday, boys may have spent time in ways that make them more inclined to feel motivated, and therefore score higher at post-test assessments.



8.3 Effects on mindset

There are some possible reasons as to why there were no increase in mindset. One explanation might be that students in affiliation with MOT already have had their mindset levels influenced by previous MOT lessons. Adolescents’ mindset may also have been inspired by the teachers. According to Hecht et al. (2021), school environment affects mindset and supportive teachers who already hold a growth mindset may affect their student’s mindset positively. This might especially be the case in our study, since the intervention was solely conducted by MOT coaches who have had psychosocial training by MOT before the intervention. Also, mindset interventions primarily seem to benefit those who struggle at school. In our study, we did not measure grades or socioeconomic background. As such, our targeted group may not have been at risk and therefore harder to affect positively.

Further, the current one-lesson intervention design may also be too short to observe a mindset increase. Although previous research has found effects on mindset after just a single intervention (Yeager et al., 2019), these interventions were solely mindset orientated. As we focused on several aspects, this may have caused an insufficient focus time on mindset to observe an effect. Lastly, scholars have stated that rational facts are not the primary force to belief change. Rather, belief change should be regarded as a transaction, where it is most likely that change occurs when it is beneficial for the person itself (Sharot et al., 2023). In our intervention, we mainly discussed what brain plasticity is and examples of how ordinary people with a growth mindset achieved extraordinary results. Therefore, we could possibly have affected adolescents more if time was spent on explaining how a growth mindset could benefit them in their everyday life, such as experiencing more motivation, positive emotions and advancement in areas they care about.




9 Limitations

In our intervention study, there are some shortcomings. The study design only allowed for an evaluation of possible effects 8–9 weeks after the intervention. Some may argue that it is favorable to do follow-up measurements (i.e., several waves) months or years after the initial intervention, to investigate longitudinal effects. Further, there might have been some problems with implementation fidelity. The MOT coaches who conducted the interventions are used to improvise and draw upon own experiences when they are conducting regular MOT-sessions. Although we instructed the teachers to follow the manuscript for the intervention as rigorously as possible, we do not have any guarantee that the teachers successfully managed to adapt and this could have affected the interventions’ utility across classrooms (Carroll et al., 2007). Our study design included a somewhat close collaboration with MOT coaches, with digital training 1 week before the intervention, including use of a manuscript they had to learn, and a classroom intervention. Such a design may be challenging to replicate and scale up for other schools who are not part of an external school program.

It is possible to argue that the intervention of the control group should not have focused on the brain at all. That might be done different in further studies. However as pointed out in section 6.6 the students did not get any form of encouragement in the control group. Lastly, it may be argued that a limitation of the study is the number of participants. Our research group is planning to conduct an intervention with high school students (16–19 years), where we aim at 500 participants in each condition (experimental and control), using the most essential measures from our pilot study in grit and growth mindset (Sigmundsson and Hauge, 2024).



10 Conclusion

By applying a novel ‘I CAN’ intervention on 10th graders, we observed a significant increase in grit for the male group and a marginal significant effect on grit for the entire group. Additionally, in the experimental group, 10 out of 12 scores improved in the post-test assessment, whereas only six out of 12 scores improved in the control group. As an exploratory study, this research represents an early step in understanding how the I CAN intervention affects grit and growth mindset. While promising, especially for males, it highlights the need for further investigation, particularly on how to more effectively engage girls. The intervention’s simplicity—a PowerPoint presentation—makes it easy to scale, cost-effective, and adaptable to various educational settings. However, future studies could explore alternative approaches to better target female students, such as incorporating content that resonates more with their interests or needs. This could enhance the intervention’s overall efficacy and ensure broader gender inclusivity.
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