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Group awareness tools are used for collecting, transforming, and presenting information about potential learning partners. Their use may be influenced by the credibility a learner assigns to the source of such information. In a 2x2x2 mixed design study (N = 152), we investigate how source type (teacher assessment/self-assessment) interacts with gender of a potential learning partner (male/female) and competence level (high/low) of a potential learning partner. In line with existing research, we found that information from external sources is perceived more credible than information from internal sources with teacher assessments being more credible compared to self-assessments. In addition, the type of source interacts with both the gender and the competence level of learning partners when judging the credibility of a source. As the acceptance of information plays a key role in group awareness, it is worth considering the identified effects in future research, especially when focusing on possible designs of such tools.
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Introduction

When focusing on social learning scenarios, group awareness is a central aspect of interest. It can generally be understood as information about a group or its group members that is conscious and aware to the group members (Bodemer et al., 2018). It is known as the perception or awareness of characteristics and attributes of learning partners. In group awareness research, social and cognitive group awareness are often distinguished. Specifically, cognitive group awareness describes the perception of knowledge and content-relevant information of group members. In contrast, social group awareness is defined as the perception of collaborative behavior of group members (Janssen and Bodemer, 2013). Group awareness tools that collect, transform, and present learner-related information (Bodemer and Dehler, 2011; Ghadirian et al., 2016; Schnaubert et al., 2020) can be helpful in many ways: selecting learning partners, forming groups, monitoring or controlling learning progress, and facilitating learners’ understanding (Cai and Gu, 2019). Appropriate group formation was found to be the basic requirement for successful collaborative learning (Revelo Sánchez et al., 2021). In (online) help-seeking scenarios, presented characteristics of possible helpers can be a crucial factor in reducing barriers to help-seeking (Jay et al., 2020). In discussions or learning scenarios, group awareness information can be used to find the ideal learning partner. Research showed that learners very often choose socially similar (e.g., age) partners; especially in traditional environments where social interaction has already happened, and learners know each other (Moreno et al., 2012). In online environments, however, where learners can freely choose their partners, they can apply more opportunistic strategies choosing partners according to their interests and needs (Siqin et al., 2015) which can be aspects like, e.g., knowledge level, problem-solving skills, et cetera.

In general, group awareness information in tools covers social, cognitive, and behavioral dimensions (Tang et al., 2025). While group awareness tools often use interactions between group members (Ghadirian et al., 2016), this is difficult in computer-supported settings where group members often lack direct cues (Kwon, 2019). Researchers of group awareness tools use different sources of group awareness information in their studies: Tang et al. (2025) used social networks that presented discussion activities, engagement, and participation behavior of group members in a discussion, Dehler et al. (2011) asked participants to self-assess their knowledge levels, Jermann and Dillenbourg (2008) analyzed students’ number of words and manipulations to present their collaborative problem-solving processes, and Li et al. (2021) collected group awareness information by analyzing used words, number of postings and interaction diagrams of interaction patterns of participants. These exemplary studies indicate the complexity and variety of possible sources of group awareness information in tools. In a systematic meta-analysis, Zheng et al. (2025) examined the impacts of these tools on learning finding the data source of group awareness information to be a moderator variable for the effect of group awareness tools. It is hence important focusing not only on the tool design itself, but also to consider the source of group awareness information and how it is evaluated by learners. The usage of the information is crucial in this context. If learners use tool information, they must estimate its value by evaluating the message and source. Janssen et al. (2011) emphasize that merely providing group awareness (GA) information is not enough to initiate meaningful change or impact. The effectiveness of GA tools depends not just on the availability of information, but on how individuals use and apply that information in decision-making processes. The authors argue that information alone does not lead to action; instead, the perceived value and relevance of the information, as well as the user’s ability to make sense of it, play crucial roles in determining its impact. Considering information integration theory (Anderson, 1971), individuals do not assess each piece of information in isolation when forming judgments or making decisions. The theory suggests that people rather use a weighted and additive approach, assigning different levels of importance to various pieces of information before combining them to an overall conclusion. According to this theory, not only the pure content of information matters, but also surrounding factors such as the source of an information, the context in which it is presented, and the consistency of such information with existing knowledge and beliefs of an individual. In this context, people seem to be more receptive to use information that is directly applicable to their current needs. Secondly, information from trusted and more credible sources is more likely to be used in this process. Lastly, people are more likely to integrate information that already aligns with what they do know and believe. Information that contradicts their current knowledge might be questioned or excluded (Anderson, 1971). This emphasizes the importance not only of information but also of the source and surrounding factors as these might as well be included in the judgment process (e.g., Gaj, 2016; Noble and Shanteau, 1999).

Following this, observing decisions based on judgments learners make regarding learning partners (e.g., preference to work with a specific partner) based on group awareness information provided delivers insights on how they utilize and weight this information in their decision process.

Freund et al. (2025) studied the perception and usage of information in group awareness tools depending on its particular source. The study aimed to investigate how individuals weight information from different sources (self-assessments, teacher assessments, and knowledge tests) when making decisions about learning partners in a group setting. Participants acted as seminar leaders tasked with selecting a suitable group member for an existing learning group based on anonymized profiles. These profiles included cognitive group awareness information about competence levels and the source of assessment (self-assessment, knowledge test, or teacher assessment). The results show that information from external sources (e.g., teacher assessments or knowledge tests) is perceived as more credible and weighted higher than internal self-assessed information. Assuming that knowledge tests were perceived as more neutral and objective, hence weighted higher than rather subjectively perceived teacher assessments, the study also showed that no significant difference could be identified between the external sources. Both external sources—personal (teacher assessment) and non-personal (knowledge test) were weighted similarly in Freund et al. (2025). Our research extends this experimental approach by adding gender (of the source) and competence levels of potential learning partners as additional factors and focusing on potential interaction effects of those.

Despite the increasing use of group awareness tools in collaborative learning environments, only little is known about how learners evaluate and use information from different sources when selecting learning partners. Previous research has shown that external sources, such as teacher assessments and knowledge tests, seem to be perceived as more credible compared to internal sources like self-assessments (Dunning et al., 2004). While self-assessments are often promoted for their potential to foster metacognitive reflection and learner autonomy (Boud, 1995; Schnaubert and Bodemer, 2019), they are also criticized for their limited accuracy and tendency to be biased (Keplová, 2022; Kruger and Dunning, 1999). Moreover, information integration theory (Anderson, 1971) suggests that individuals combine multiple cues when making decisions. However, empirical evidence which cues learners might combine and how they weight these cues is limited. Hence, characteristics, such as gender and competence level of a potential learning partner as potential cues, may influence how information is perceived and used.

This study addresses these gaps by investigating how the gender and competence level of potential learning partners affect the perceived source credibility and weighting of group awareness information from different sources in a learning context. We enhanced the study from Freund et al. (2025) by including additional characteristics such as gender and competence. The goal is to better understand how learners use such information in learning partner selection and to inform the design of more effective and trustworthy group awareness tools. Learners estimate the value of information in group awareness tools by evaluating the message and source. This may affect how the information provided by the source is perceived, resulting in a certain and measurable degree of information weighting. This makes information weighting, source credibility, and message credibility essential concepts for research on group awareness tools. While there is a large amount of research on source credibility, the evaluation of sources of group awareness information has not been systematically researched to our knowledge. Combining findings for different types of sources, this research examines how various sources, and their credibility are perceived and weighted in an online setting of learning partner selection. When examining information from different sources and its dependence on source-or group-related aspects, it is crucial to explicitly distinguish between the source providing the information and the potential learning partner.



Group awareness and group awareness tools


Source of group awareness information

Source credibility may be an important construct when it comes to understanding how exactly people evaluate information and its value and what aspects and dimensions they might include in their evaluation process. Source credibility is often described to include the two dimensions of trustworthiness and expertise (Hovland and Weiss, 1951). On occasion, this concept gets enhanced by a third dimension: attractiveness (Ohanian, 1990). Especially in online settings, where users might be unaware of details about the source of an information, it is important to understand how this information is perceived. Following the idea of information integration theory, the process of decision and judgment making is a complex combination of pieces of information where the interaction of information is assessed, rather than considering each piece of information individually (Anderson, 1971). As the usage of online tools might highly depend on the acceptance and reliability of the presented information in such tools, it is important to rationally decide which sources to use as input for online presented information.

Research on source credibility inherently involves trustworthiness and expertise (Hovland and Weiss, 1951). Much of the more recent research has focused on online settings, such as examining the use of consumer-generated travel blogs (Ayeh, 2015), the credibility of web pages (Fogg et al., 2001), or the influence of journalists’ credibility as web page authors (Winter and Krämer, 2014). Albright and Levy (1995) found that people prefer feedback from highly credible sources that can lead to positive feelings (Ayeh, 2015) or even increased acceptance of a message (Wolf et al., 2012), while Stone et al. (1984) found that a source with high expertise indeed leads to more accurate feedback. Sternthal et al. (1978) showed that a recipient’s initial opinion is a key determinant when evaluating the credibility of a source. These two variables (source credibility/information weighting), although closely related, are distinct concepts to be considered.

There are different ways of assessing the competence or performance of individuals where we differentiate between external and internal sources. For external sources we distinguish between external personal and external non-personal sources. Rather subjectively perceived internal self-assessments (SA) and more objectively perceived external (personal, or non-personal) assessments have been an important part of learning scenarios. Group awareness tools use different sources when collecting data and may base their information on knowledge tests (KT; e.g., Sangin et al., 2011) or self-assessments (e.g., Schnaubert and Bodemer, 2019). Internal self-assessments may promote a positive reflection on one’s own performance and create a conscientiousness for one’s own knowledge (e.g., Dunning et al., 2004), whereas external assessments are generally useful for learners (Falchikov, 1995). In educational settings, there are a lot of different scenarios with potential external feedback as, e.g., in schools, universities, learning groups, or seminars. Performance estimations can hence be externally provided by tutors, instructors or, e.g., teachers. Since self-assessments are often found to be weakly correlated with actual performance (e.g., Dunning et al., 2004), it is unclear how individuals weight information from these types of sources (internal personal vs. external personal). Quite objective cognitive tests (external non-personal) are often used as an assessment method in educational contexts (Feron et al., 2016). Teacher assessments (TA; external personal), on the other hand, are often perceived as more subjective or biased than cognitive tests but are also expected to integrate more information. With the changing role of teachers in some learning environments today (e.g., “FUSE” classrooms; Ramey and Stevens, 2020), teacher assessments are even more important compared to traditional learning environments. The “FUSE” initiative is a good example of changing environments for learners where teachers stop being pure providers of content and knowledge but become more and more facilitators for learning processes—thereby gaining an even better understanding of learner’s knowledge and learning successes. Instead of traditional environments, where teachers are the resource of information and learning, the role of teachers is in a significant change process (Ramey and Stevens, 2020). This development, however, is not only an aspect of specifically created learning environments as “FUSE” but also needs to be considered in regular learning settings where learners get more and more options to choose different resources for learning than their teachers.

In general, teacher assessments are still widely used in higher education (Nicol and Macfarlane-Dick, 2006), but self-assessments (and peer assessments) are expected to gradually minimize the central role of teacher assessments (De Grez et al., 2012).

Research on source credibility and assessment types has focused on gender effects with very diverse overall findings. It is hence worth considering gender as a possible determinant, which leads us to assume an interaction between source type and gender of the learning partner especially when it comes to self-assessment profiles where the source of the assessment and the to-be-assessed-person are identical. Furthermore, research suggests that performance assessments may be perceived differently depending on the (assessed) level of competence and the accuracy of the assessment. For example, while underestimation in self-assessment is perceived as rather pleasant, overestimation is not. Thus, if high performers tend to underestimate and low performers tend to overestimate their performance (Kruger and Dunning, 1999), findings suggest that competence level might influence both the credibility of sources and the information weighting.



Research question and hypotheses

The current study aims at examining the perception of group awareness information in tools depending on its varying source. We investigate how different internal (self-assessment), or external (teacher assessment or knowledge tests) source types interact with gender of a potential learning partner (male/female) and competence level (high/low) of a potential learning partner. We combine insights on internal and external and on personal and non-personal assessments to gain insights on the various perceptions of these assessment types. Based on this, we focus our research on the comparison of these (external (non-)personal and internal (personal)) three sources of information: knowledge tests (KT), teacher assessment (TA), and self-assessments (SA). Thereby, we expect a certain ranking for the perceived weighting of these types of assessments. Thus, our hypotheses cover two relevant aspects of source evaluation and effect: perceived source credibility and weighting of information from these sources. Assuming that, firstly, external assessments are perceived as more objective, hence being weighted higher and evaluated as more credible than potentially subjective internal sources. When investigating (rather objective) external assessments, we furthermore assume a similar effect between personal and non-personal sources with non-personal sources to be potentially perceived as more credible and weighted higher. We aim at answering the question: How do competence level and gender of potential learning partners influence the information weighting and source credibility when selecting a learning partner? While replicating the main idea and adaptive approach of Freund et al. (2025), we extend existing research by looking more closely at relevant partner characteristics and interactions between information sources and said characteristics.



Information weighting and source credibility

In this study, we want to reproduce and extend research of Freund et al. (2025). Based on their findings, we expect that source credibility differs for varying sources. We assume that the perception of sources, weighting of their provided information, and the assigned credibility of a source is in a sense connected. In accordance with information integration theory, we expect participants to combine different information with different weightings in order to build an opinion. Each piece of information is thereby not treated and assessed independently but complexly interacts with all the other information. The weighting of each piece of information is hence very individually and differs from person to person depending on how credible and relevant they assess the information (and its source) to be (e.g., Anderson, 1971). Following this idea, we assume that there is a connection between source credibility and the weighting of information as information is not expected to be assessed separately. In addition, we expect a ranking order of sources with knowledge tests > teacher assessments > self-assessments for both weighting of information and source credibility. Knowledge tests are a widely and commonly used measurement of performance in educational contexts. They are assumed to be relatively objective when measuring knowledge, skills, or abilities (Feron et al., 2016). The output of a cognitive knowledge test can be expected to be identical when the input is identical, which is the reason we consider the knowledge test results in our study to be the most credible and most highly weighted source of information. Although Feron et al. (2016) even argued that teacher assessments might be even better than knowledge tests. They include more aspects into the performance estimation and typically know the person they assess over a longer period of time (Nicol and Macfarlane-Dick, 2006), we expect teacher assessments to be weighted less than knowledge tests (and to be perceived less credible) than self-assessments. The least credible source in our expectation that is weighted lower than the other sources is self-assessment as it was shown to be rather biased (Chou and Zou, 2020) and subjectively perceived. Based on these considerations, our first hypothesis is H1: The source of information within group awareness tools affects their source credibility, with self-assessment being perceived as less credible than teacher assessment (internal assessments < external assessments). Consequently, we assume that, compared to knowledge tests, self-assessments will be given lower weight as it is perceived as less credible than teacher assessments resulting in our second hypothesis: H2: Learners give different weight to information from different sources when choosing a learning partner based on group awareness information. More specifically, they give less weight to information from self-assessment (internal personal assessment) than on information based on teacher assessment (external personal assessment) or knowledge tests (external non-personal assessment).

While we assume general effects based on sources of assessments, characteristics of the learning partner may also be relevant influencing factors. In particular, the perception of self-assessments may be strongly based on characteristics of the “self” but may also depend on the outcome of the assessment. It is important to see if a different source, possibly leading to a different source credibility, influences the use of information by that source as well as related decision processes. To enrich the study of Freund et al. (2025), we will take a closer look at the characteristics of the learning partner within the group awareness tools that may interact with source type in affecting credibility and information weighting.



Gender and competence level of learning partner

Although there is research, that found men and women to be similarly perceived and assessed when it comes to credibility (e.g., Haim and Maurus, 2023; Feron et al., 2016; Todd and Melancon, 2018), gender research in credibility research is very diverse. There is evidence for men to be perceived as more credible (e.g., Nagle et al., 2014) as well as investigations that demonstrated women to be more credible (e.g., Bigham et al., 2019). In this context, Feron et al. (2016) not only investigated differences of knowledge tests and teacher assessments (in primary school), but they also examined what factors might influence teacher assessments that can be transferred to other contexts than only children’s performances. In their study about performance estimations, they found teacher assessments to be influenced by other aspects as, e.g., gender or socio-economic factors. It is hence evident to assume that the perception of teacher assessments (as well as personal self-assessments) as a source of information in our study might also be impacted by gender or other relevant factors as, e.g., competence levels in our scenario. We hence deduce the following two hypotheses in an undirected form: H3: The source of group awareness information and the gender of the learning partner interact in affecting the information weighting when selecting learning partners. H4: The source of group awareness information and the gender of the learning partner interact in affecting perceived source credibility when selecting learning partners. Thus, we will exploratively examine whether (and how) competence levels affect the information weighting or perceived source credibility and if this interacts with source types. Figure 1 shows the formulated hypotheses as well as the involved variables.

[image: Diagram showing a research model with "Source of information" as the independent variable influencing "Source credibility" and "Information Weighting," the dependent variables. "Gender of learning partner" acts as a moderator affecting both dependent variables. "Competence of learning partner" is shown as an exploratory factor. Hypotheses H1 to H4 connect these elements.]

FIGURE 1
 Hypotheses model.





Methods


Sample and design

A 2x2x2 mixed design online study (study ID: 2005PFBM7249) varied competence level (low/high) as a random between-subjects factor, and gender of the learning partner (male/female) and source (teacher/self-assessment) as within-subjects factors, with source credibility and information weighting as dependent variables. An a priori power analysis (performed by using the software G*Power) suggested a minimum of 128 participants for our study. As we wanted to ensure that this minimum number could be reached, we aimed at a slightly higher number of participants so that after clearing the data and removing incomplete datasets, we could still expect to have the required 128 participants. After completion of the study and clearing of the dataset, we had a sample of N = 152 participants that are now (based on a post-hoc power analysis) able to achieve an effect power of even 0.86. Of the N = 152 participants (116 females, 34 males, 2 not assigned), 78% were students and 26% were non-students (employees, retired, unemployed, et cetera). To examine whether the broader sample composition—with N = 152 participants not exclusively being students—influenced the results, the main findings were reanalyzed using only the student subsample (n = 118) and compared to those of the total sample.

The participants were 19–67 years old (M = 27.11, SD = 9.18). However, 53% of our non-students reported having at least one academical degree (representing 12% of our sample). As 90% of our sample either have an academic degree or are right now students, we assume that they might easily be able to deal with our scenario of finding a learning partner. Details about the basic demographic data of all participants are presented in Table 1. The study was performed by using the software LimeSurvey. Participants were recruited via social media (Facebook) and the online survey platform SurveyCircle. As the study was freely available on these online platforms, no response rate could be determined, but a completion rate of 86.4% (152 out of 176 participants completed the study). The study took place between 16 June 2020 and 1 July 2020 and was completed in 10–15 min, no reward was granted to participants. There were no exclusion criteria except for the age as participants were required to be at minimum 18 years old. The core task for participants was to choose a partner for collaborative online learning at the university assuming that the most competent partner would preferably be chosen. Participants were presented with information about potential learning partners via anonymized profiles that indicated their partners’ estimated competence level (1–15) and gender and indicated the source of this information (external non-personal: knowledge test, external personal: teacher assessment, internal: self-assessment). This used selection of assessment types in our study represents only a selection of mostly common assessment types, even though not reflecting the full range of possible sources that especially learners might come across during their learning processes. The study was approved by the local Ethics Committee (reference ID: blinded for review).


TABLE 1 Demographic table for sample.


	
	Number
	Percentage

 

 	Sex


 	Male 	34 	22%


 	Female 	116 	76%


 	Not assigned 	2 	1%


 	Academical degree


 	School graduation 	63 	41%


 	Bachelor’s degree 	58 	38%


 	Master’s degree or diploma 	18 	12%


 	Other 	13 	9%


 	Profession


 	Student 	120 	79%


 	Employee 	32 	21%


 	Other 	10 	7%




 



Decision scenario and procedure

Participants were randomly assigned to one of two groups. After completing a small test scenario where participants had to do a single decision to get used to the setting and design, the first group received profiles of potential partners with low competence levels (1–7) and the second group received profiles with high competence levels (9–15). Based on the performed randomization, 79 participants were assigned to the group with low competence levels, while 73 participants were assigned to the group with high competence levels. Participants had two options for each choice: Person A (left profile, gender of learning partner unspecified, competence level based on an external knowledge test either 4 or 12 depending on experimental condition); Person B (gender of learning partner specified varied within subject, competence level based on either external teacher or internal self-assessment varied within subject; Figure 2). A short information text thereby informed participants about the relevant source of each competence assessment on the profiles as shown in Figure 2 for knowledge tests and self-assessments profiles. In addition to this, teacher assessments were presented with this short description: “The professor estimated the competence of all candidates—The professor assesses the competences of this candidate as follows.”

[image: Two-panel graphic comparing a knowledge test and self-assessment. The left panel shows that Person A achieved a competence level of four in a knowledge test. The right panel has Person B, a male, who self-assessed his competence level also at four. Both panels use a scale from one to fifteen.]

FIGURE 2
 Example of profiles of potential learning partners.


Similar to the procedure used by Freund et al. (2025), we used an adaptive algorithm to measure information weighting: Depending on participants’ individual choices, the profiles on the right changed based on a fixed-branch adaptive algorithm (Frey, 2007) to maximize the information gain with each decision of a participant and thus allowed to obtain information about information weighting based on three decisions. Participants had to make these three decisions for each combination of the two alternative sources (self-assessment and teacher assessment) and the two included gender (male and female), resulting in a total of four decision trees with a total of 12 decisions (3x2x2) per participant. The order of the four decisions trees was randomized per participant. Competence level was varied between conditions, so each participant only received one competence level. The overall procedure of the study is demonstrated in Figure 3.

[image: Flowchart shows procedure of the study. Test Scenario & Randomization are the first step, followed by a sequence: Decision Trees #1 to #4, followed by Retest-Reliability, Source Credibility Questionnaire, and Demographic Data. The decision trees involve teacher and self-assessments, differentiated by gender. Solid lines indicate identical elements for participants, and dotted lines indicate differentiation for experimental conditions.]

FIGURE 3
 Procedure of the study.


The first decision thereby was the same for all participants: both knowledge test and alternative source were at level 4 for low and 12 for the high competence condition. Participants had to choose between two profiles of potential learning partners that were both indicating a medium competence level (within their competence condition). While the left profile was always based on the results of a knowledge test (with a constant value through all decisions), the right profile changed in its respective value and was either based on a learner’s self-assessment or a teacher assessment for this profile. In all following decisions, the level of competence was then decreased or increased depending on previous choices. We assumed that if a participant chooses the person rated by the knowledge test with the same competence rating in both profiles (4 in the low-competence condition, 12 in the high-competence condition), an even lower alternative rating is unlikely to be more convincing (if people choose more competent partners). Thus, for the next decision, the level of competence in the right profile was increased to 6 (or 14), while the knowledge test remained constant at 4 (or 12). On the other hand, if a subject chooses the alternative source (teacher or self-assessment), we assumed that a higher level of competence would also be preferred compared to a knowledge test and thus reduced the value of the alternative sources to a 2 (or 10) in the next step, while—again—keeping the knowledge test rating constant at 4 (or 12; see Figure 4).

[image: Flowchart depicting decisions between knowledge test (KT) and self-assessment (SA). Three decision pathways are shown with untransformed values (7.5 to 0.5), followed by a transformation (centered and inverted). Finally transformed values range from -3.5 to 3.5. Explains participant decision-making process.]

FIGURE 4
 Example of a decision tree (low competence condition, self-assessment as alternative source).


This adaptive approach was designed to maximize the information gain from each decision using a fixed-branched adaptive algorithm (Frey, 2007). By minimizing the number of comparisons required by halving the remaining range of proficiency levels in each subsequent profile comparison, we aimed at reducing testing time which is a relevant factor especially in online settings. However, this approach also allows a more individualistic process for each participant: instead of assessing all existent profiles—which is a rather generic testing approach—participants only needed to do those decisions where we assumed to gain most information from. Having these adaptive comparisons of profiles helps to understand the importance and weighting of each source individually. By asking our participants to assess all existing profiles, we would have increased the number of decisions to seven per decision tree (instead of three). The overall number of decisions for the whole study would thereby be increased from 12 to 28. Using an adaptive approach substantially reduced the amount and time for participants to complete the study, concurrently optimizing the information gain for each decision.

Similar approaches are used, for example, in marketing contexts in the form of choice-based conjoint analyses which have emerged into a general experimental method. In these analyses in marketing contexts, the importance of certain features of a product is measured not by specifically measuring the importance of the feature itself but by measuring the preference of individuals for the whole product in comparison to 1–3 other products (Eggers et al., 2022). We slightly adjusted this approach by not only focusing on the preference of participants instead of the features itself but also including this adaptive algorithm to increase the insights from each choice. Participants in our experiment had to choose the best learning partner for their group based on profiles that indicated competence and gender of their potential partner. We used participants’ choice or preference between two learning partner profiles to deduce the importance and the weighting of the profile’s sources. The basic assumption thereby is that learners generally prefer highly skilled partners within their group. After completing the decision trees, participants evaluated the source credibility of four different profiles (see Figure 3 for study procedure).



Information weighting values

Participants require 3 decisions to complete a decision tree. This allows us to narrow down the decision point (i.e., the competence level where we assume profiles to be regarded as equally compelling) to an interval between two adjoined competence levels (e.g., 5 and 6). As estimate for the decision point we then use the mean between the two levels (e.g., 5.5). To represent the boundary values (no decision point located within tested range of competence levels) we use an estimate of 7.5 (15.5) or 0.5 (8.5) as theoretical minimum/maximum.

In our study, the knowledge test was assumed to be the most neutral source as the output of such a test should be identical with the same input which is a criterion that is not necessarily valid for teacher assessments or self-assessments. We hence decided to use the knowledge test results as a neutral reference value to have a fixed point of comparison for the evaluation of our different sources. Thus, a linear transformation was performed using the (fixed) knowledge test score as the reference point and setting it to the neutral value of 0 within each experimental condition (low competence: ylow = x–4; high competence: yhigh = x–12); see Figure 4. This also enables comparisons between experimental conditions. To allow for a more intuitive interpretation of our scores, we further recoded the scores so that negative scores indicate a lower information weighting, and positive scores indicate a higher information weighting (compared to the knowledge test; see Figure 4). Taking on values between −3.5 and 3.5, negative values thus represent a lower information weighting, while a positive value indicates a higher weighting.



Example for decision tree and information weighting

An example decision tree is shown in Figure 4 and could include the following decisions by a learner: In the first round, the learner is asked to choose between two performance profiles, both showing a rather low competence level of 4 (maximum competence: 15). While the left profile presumably comes from a knowledge test, the right profile is a self-assessment. Our exemplary participant decides that a knowledge test with a value of 4 is more convincing than a self-assessment with a value of 4. In the next step, we keep the knowledge test (value 4) constant but change the competence value of the alternative source to a 6 (e.g., self-assessment). Again, our participant chooses the knowledge test. In the next and final round, we again keep the knowledge test at a value of 4 but present a self-assessment at a value of 7. If our participant now chooses the self-assessment (value of 7), the learner will end up with an outcome value of 6.5. The outcome value measures the assumed level of competence that would be required for a participant to change his or her decision to switch from one profile source to the other. It reflects a hypothetical value between both final outcomes of each decision tree. As these values are not measurable and only theoretically defined, we decided to take an estimated value that is between both final outcome values of the decision trees. We assume that the true outcome value is somewhere between the first and second value, taking the mean value as our estimate. For example, if a participant prefers the knowledge test results all the time but chooses a self-assessment with a value of 7 in the last decision, we interpret this as follows: A self-assessment with a value of 6 was not enough to convince the participant to choose the self-assessed information. Instead, the knowledge test was chosen. However, with a value of 7, suddenly the self-assessed profile became more convincing than the knowledge test results. The value that is required for a participant to change the decision and switch from one source information to another, hence seems to be between 6 and 7. We hence define an outcome value of 6.5 for this decision scenario.



Source credibility

When examining source credibility as a measure, the source itself is identified as the most critical variable, which suggests that any variation in how information is weighted can be attributed to differences in the source. The underlying assumption here is that participants’ perceptions of the credibility of the source directly influence how they process and weight the information provided by that source. After decision trees were completed and all decisions were made, participants were presented with four distinct profiles for the evaluation of source credibility. In the low competence group, participants evaluated the credibility of one male and one female profile, each having a competence level of 4. These profiles were evaluated in both self-assessment and teacher-assessment conditions, allowing for a comparison between the two types of information sources. In the high competence group, the competence level of the four profiles was kept consistently at 12, representing a higher level of competence. Participants hence evaluated the source credibility of these four profile combinations: teacher assessment (male), teacher assessment (female), self-assessment (male), and self-assessment (female) with either a competence level of 4 or 12. This setup was designed to examine how the learning partner’s competence, as well as gender of learning partners and assessment type, affected participants’ credibility ratings.

To assess the credibility of the sources presented, participants were asked to complete a source credibility questionnaire developed by Gierl et al. (1997). This questionnaire included six items that were used to evaluate the sources: (1) competent, (2) experienced, (3) qualified, (4) trustworthy, (5) honest, and (6) selfish. These items were measured on a 7-point equidistant scale and could hence achieve values between 1 and 7. The responses were analyzed for internal consistency for each of the presented profiles to really understand the consistency under the individual conditions of each setting, with Cronbach’s α ranging from α = 0.75 to α = 0.92, indicating that the scale had good reliability.




Results

The descriptive statistics can be seen in Table 2. Normal distribution assumptions were not met for either source credibility or information weighting for all conditions and homogeneity of variances cannot be assumed. Because the complexity of the design limited the choice of nonparametric and no-assumption measures, we still decided to run three-way ANOVAs. We measured each independent variable for all factor levels (Table 3). However, we chose to confirm significant and interpretable main effects by using post-hoc nonparametric more robust tests (Wilcoxon signed-rank test).


TABLE 2 Descriptive statistics.


	Variable
	M
	SD
	IQR
	Mdn

 

 	Age 	27.11 	9.18 	- 	-


 	information weighting, TA 	- 	- 	3.5 	−0.5


 	information weighting, SA 	- 	- 	2 	−3.5


 	source credibility, TA 	- 	- 	1.27 	5.42


 	source credibility, SA 	- 	- 	1.42 	3.67




 


TABLE 3 Results of the Wilcoxon signed-rank tests for sub-samples.


	Variables
	Male sub-sample
	Female sub-sample



	W
	p
	r
	W
	p
	r

 

 	Information weighting 	54 	0.294 	−0.294 	635 	0.126 	−0.232


 	Source credibility 	211 	0.373 	0.202 	1806 	0.006 	−0.312





Statistically significant results (α < 0.05) are shown in bold.
 

Regarding the information weighting, Table 3 shows a significant main effect for the source, but no other significant main or interaction effects. A Wilcoxon signed-rank test confirmed a large effect (r = −0.52) for the assessment type on the information weighting with the teacher assessment being closer to our refence value from knowledge tests (=0; Mdn = −0.50, IQR = 3.5) than the self-assessment with a far lower information weighting (Mdn = −3.50, IQR = 2, z = −6.45, p < 0.001). This means that in comparison, teacher assessment was given more weight than self-assessment. However, as multiple testing was performed for all significantly identified main effects, we corrected our assumed p-value from p = 0.05 to p = 0.017 (Bonferroni-correction). A one sample Wilcoxon-test comparing the values to the knowledge test value (0) showed significant deviation for both teacher assessment (Mdn = −0.5, SD = 2.25), p = 0.001, and self-assessment (Mdn = −3.5, SD = 1.87), p < 0.001, with negative values for both. This indicates that the external sources (knowledge test and teacher assessment) were both given more weight than the internal source (self-assessment) and within the external sources, the non-personal (knowledge test) was given more weight than the personal (teacher assessment). No significant effects of gender or competence of learning partners were found regarding information weighting.

Regarding effects on source credibility, we found a strong main effect of source, with teacher assessment (Mdn = 5.42, IQR = 1.27) being perceived as significantly more credible than self-assessment (Mdn = 3.67, IQR = 1.42, z = −8.13, p < 0.001, r = −0.66). We also assumed that learners’ perceptions of source credibility might influence their information weighting of these sources. Spearman correlations were hence calculated to see if this assumption could be confirmed. We identified Spearman correlations between information weighting and source credibility ratings (TA: ρ = 0.31, p = 0.001; SA: ρ = 0.40, p = 0.001) that indicate some moderate correlation between these.

If we look at possible effects based on the gender of learning partners, we can see a significant main effect on source credibility as well as an interaction effect of source type and gender (Table 3; right, Figure 5). A Wilcoxon signed-rank test with Bonferroni-corrected p-value (0.017), however, could not confirm the main effect of learning partner’s gender.

[image: Two bar charts compare source credibility based on competence and gender across teacher and self-assessments. The left chart shows low and high competence with medians around 5.07 and 5.38 for teacher assessment and 3.79 and 3.55 for self-assessment. The right chart shows males and females with medians around 5.21 and 5.23 for teacher assessment and 3.59 and 3.77 for self-assessment. Interquartile ranges are noted.]

FIGURE 5
 Interaction diagrams of source credibility with mean values (standard deviation).


Regarding the effects of competence level, we found no significant main effects, but an interaction with source type (Table 4; right, Figure 5). The identified interaction showed that the effect of source is stronger for the high competence level than for low competence level (Figure 5, left). While teachers seem to be perceived as more credible when attesting high competence rather than low competence, self-assessments seem to lack credibility for all competence levels but even more for high competence levels.


TABLE 4 Results of the three-way ANOVAs.


	Factors (type)
	Information weighting
	Source credibility



	F(1, 150)
	p
	ηp2
	F(1, 150)
	p
	ηp2

 

 	Main effects


 	Source (within) 	55.26 	< 0.001 	0.27 	173.45 	< 0.001 	0.54


 	Gender (within) 	2.79 	0.097 	0.02 	5.04 	0.026 	0.03


 	Competence (between) 	0.14 	0.713 	< 0.01 	0.06 	0.805 	< 0.01


 	Interactions


 	Source * gender 	1.46 	0.229 	0.01 	4.89 	0.028 	0.03


 	Source * competence 	3.35 	0.069 	0.07 	5.61 	0.019 	0.04


 	Gender * competence 	1.11 	0.294 	0.01 	0.01 	0.930 	< 0.01


 	Source * gender * competence 	0.46 	0.499 	< 0.01 	2.75 	0.100 	0.02





Statistically significant results (α < 0.05) are shown in bold.
 

The analysis of a subsample consisting exclusively of students showed that the main results followed the same pattern as those of the total sample which supports the assumption that the insights gained from the experiment are potentially generalizable, increasing the robustness of the findings.


Exploratory sub-analyses

For an additional, but more explorative sub-analysis of our data, we created two sub-samples; male participants (n = 34) and female participants (n = 116). To get a deeper understanding of potential gender effects, seeing if homo-or heterogeneity of gender need to be considered, we checked if there are differences within the male and female sub-sample for the information weighting and source credibility of male and female learning partners—we hence considered participants’ gender and gender of potential learning partners. Wilcoxon signed-rank tests were performed for each sub-sample as follows (see Table 3).

Focusing on these analyses, no significant effects for information weighting in either the male or female sub-samples were found. In contrast, source credibility showed a significant effect for female participants. These findings show that both sub-samples do not differ from each other considerably, but female participants in our study indeed evaluated the source credibility of male learning partners (Mdn = 4.42, IQR = 1.17) differently compared to female learning partners (Mdn = 4.58, IQR = 1.08). This effect could indicate that female learners perceive female learning partners as potentially more credible compared to male learning partners. However, as the main effect for gender could not be confirmed for source credibility after Bonferroni-correction, this medium effect should only be interpreted conservatively and was used only as an explorative addition.




Discussion

This study investigated how different internal, or external source types interacted with gender of a potential learning partner, and competence level of a potential learning partner. In line with Freund et al. (2025), we found that external sources (teacher assessments) are perceived as more credible than internal assessments (self-assessments) across gender and competence levels. Internal self-assessed performance estimates seem to be perceived as lacking credibility. Consistent with our assumptions, but also with the existing literature, this confirms that internal personal self-assessments, which are often unrealistically positive (e.g., Skala, 2008), are perceived as the least credible source in group awareness tools designed for selecting learning partners.

When focusing on the credibility of sources, gender effects seem to be negligible as identified main effects could not be confirmed with corrected p-values for multiple testing. Participants seem to assume that women who self-assessed their competence level for our profiles are more credible than men but as we could not confirm this main effect, these findings need to be treated with some caution and confirmed in further research. Gender effects have been considered relatively rarely in group awareness research. We found only few differences for source credibility of teachers, when teachers assess their students (external teacher assessments), which contrasts findings of Sarani et al. (2020), who found that female teachers have higher credibility compared to their male colleagues. Although external personal teacher assessment was generally found to have higher source credibility than internal personal self-assessment, the identified interaction effect shows that especially for self-assessment, female sources seem to have higher credibility.

Considering the effects of misestimation with respect to self-assessments, it seems to be expected that highly rated profiles may simply result from overconfidence (e.g., Ludwig and Nafziger, 2011), leading to lower credibility. Thus, while a main effect for competence was not found, competence level was found to interact with the source for source credibility, see Figure 5. In general, teacher assessments seem to be perceived as more credible than self-assessments, regardless of the respective competence level. However, when the competence level for teacher assessments is higher, people tend to rate these assessments as more credible, whereas it is the other way around for self-assessments. A possible explanation could be that both sources are expected to be biased, but differently. Teachers may be perceived as being rather too critical resulting in perceiving them as more credible when providing favorable estimates. Conversely, self-assessments may be considered as too favorable and thus perceived as more credible when they are critical. A critically low self-assessment could potentially be perceived as more credible and realistic, since in most meritocratic societies it is undesirable to be judged as less competent. The likelihood that someone would mistakenly (or even intentionally) rate themselves at a low level of competence may have been considered quite low.

Nevertheless, it needs to be noted that external sources were still perceived as more credible and given more weight than internal sources and within these, non-personal sources were given the most weight. Internal assessments (self-assessments) were perceived as less credible than both external assessment types (knowledge tests and teacher assessments), regardless of competence level. When examining the information weighting, learners preferred teacher assessments more than self-assessments. Here, information from teacher assessments and test results are given significantly more weight than information from self-assessments, while the first two seem to differ less.

However, knowledge tests seemed to be chosen even more often than teacher and self-assessments, with only a small difference between teacher and knowledge tests. Self-assessments often tend to be biased, either overestimating or underestimating (Kruger and Dunning, 1999). However, as the source of the assessment is the to-be-assessed person, advantages, and disadvantages of self-assessment as a source within group awareness tools need to be considered.

In group awareness tools, data providers and recipients are often identical, although this was different in our study where participants chose partners but were not chosen themselves and thus not asked to provide information about themselves. From the perspective of information provider, self-provided information allows to control the information about oneself. Therefore, it is assumed that self-assessed performance estimates achieve higher acceptance among learners because they understand the origin of the information, which represents their own perspective and tapping into own experiences during self-reflection may even promote metacognitive learning processes (Schnaubert and Bodemer, 2019). This may also provide a sense of understanding and perceived control over one’s own data, compared to externally collected data where the origin of the information is vague. However, in group awareness tools, information is also evaluated by others, and the source of information may be of paramount importance for peers to judge its credibility. Our data show that information from self-assessments is given less weight and perceived as less credible than information from teacher assessments or tests. This indicates a potential conflict in using self-assessed information as a source: While self-assessed information may be perceived as more authentic by learners themselves (Schnaubert and Bodemer, 2019), it is also sometimes assumed to be less reliable (e.g., Erkens et al., 2016), and our study shows that this assumption extends to learners using a group awareness tool to choose learning partners.

It is also interesting to note that information from teacher assessments was given less weight and perceived as less credible than test results. This may seem logical, as non-personal tests may provide more objective information. However, while a test may contain only a few predefined questions or tasks, teachers usually know learners over a longer period and may include different performance parameters in their judgments. Especially in alternative learning environments, such as FUSE classrooms, where teachers act as guides and facilitators (Ramey and Stevens, 2020), it is important to consider that their assessments may be weighted differently than, for example, tests or self-assessments. Nonetheless, learners have weighted test results as more reliable overall, possibly assigning more neutrality to these tests. However, it should be noted that the difference between the information weighting from teacher assessments and the information weighting from knowledge tests appears to be rather small, so a possible effect needs to be investigated further. Interestingly, all values for information weighting were found to be negative, indicating that all information provided from the different sources was weighted less than information from knowledge tests. In the context of group awareness tools, these findings may be crucial, as the source of group awareness information is fundamental. Considering these results, it seems advisable to be aware of the consequences of using self-assessed information in group awareness tools, at least when potential learning partners are unknown and low source credibility may prevent interaction processes in the first place.

The results must be interpreted with some limitations. Although we used robust methods to confirm the identified main effects, especially the interaction effects must be interpreted with caution (violated assumptions). In addition, the rather abstract scenario used in our study (with limited awareness information but forcing participants to use the given information as a guide for their choices) may be a limiting factor. While this minimalist procedure allowed us to control for possible influences, the results cannot simply be generalized to actual peer learning scenarios where learners need to form a group to collaborate. Thus, it is quite possible that learners could compensate for the lack of credibility of a source by referring to other accessible parameters. In addition, learners were only considered as users of the group awareness tool but were not included in the tool as potential learning partners themselves, which might also have a potential influence on their actions. For the design of the study, we also decided to use the competence level as between-factor to avoid a too monotonous approach for our participants that would potentially decrease the quality of the results of the study. Furthermore, although we limited the number of decisions participants had to make by using an adaptive algorithm, they still had to make several consecutive (potentially fatiguing) decisions. In terms of gender effects, Mullola et al. (2011) investigated whether male and female teachers perceive the temperament and competence of male and female students differently. Interestingly, they found only small differences between the assessment of male and female students when assessed by male teachers. Female teachers’ assessments, interestingly, showed a larger overall difference between the assessments of male and female students. Although these effects showed a bias for the assessments made by female teachers (when assessing both male and female students), we found that women tended to be perceived as more credible. However, in our predominantly female sample (ratio of 3.4:1, with n = 116 female, n = 34 male participants, and n = 2 not assigned), participants were asked to indicate the gender they personally identify with. It is important to note that gender is not binary at all and can be perceived in multiple ways which needs to be considered when investigating gender effects in general. However, in order to be able to examine and measure the effects of (perceived) partner gender, we focused on traditional gender roles rather than the individual understanding of gender. Due to the predominantly female sample, effects of gender homo-or heterogeneity must be considered as an alternative explanation for the observed gender effects. Also, the generalizability of our findings could be limited by this gender imbalance with more female than male participants. Future research should investigate more balanced samples to review and possibly confirm findings of this study, A possible explanation for the imbalanced gender ratio in our study could be the distribution channels used (Facebook, SurveyCircle) as these might already have a biased gender ratio in their user statistics. This imbalance, however, was not intended or manipulated.

As the decision-making processes and perceptions of information sources appear to be comparable regardless of the sample composition, results can be considered transferable to real university learning scenarios. This has been demonstrated by the analysis of the student-subsample. Main results for the student-sample were nearly identical to those from the total sample. This suggests that the findings are potentially generalizable, increasing the robustness of the findings.

In the more exploratory sub-analysis, investigated potential gender effects in two sub-samples (male; female). The aim was to explore whether gender homogeneity (i.e., same-gender learning partners) or heterogeneity (i.e., different-gender learning partners) might play a role in how participants weighted information and perceived the credibility of sources. The results (Table 3) indicated that there were no significant differences in information weighting based on the gender of the learning partner for either group. However, female participants rated female learning partners as significantly more credible than male learning partners. Such an effect could not be confirmed for male participants. These findings suggest that female learners may perceive higher source credibility when interacting with same-gender learning partners. It is important to note, however, that this result should be interpreted with caution. Given the exploratory nature of this analysis, the unequal group sizes, and the fact that main effects for gender in the total sample could not be confirmed, the observed effect should not be considered robust, but rather as an indication that warrants further investigation in future research.

In addition, the definition of the partner role in our scenario is quite complex. When an external source (e.g., a teacher) provides an assessment, it is clear who the source (the teacher) is and who is being assessed (the to-be-assessed-person; profiles in our scenario). In self-assessment situations, however, the source (the self-assessment) is also the to-be-assessed person. While analyses of, e.g., gender or competence level focus on attributes of the possible learning partner only, investigations of sources might be influenced also by the attributes (as, e.g., gender) of the sources themselves, which must be considered when discussing the results of this study. Lastly, it needs to be considered that the study took place in a pure online setting. Some of the mentioned studies in the theoretical section also used online settings which shows that these scenarios can—with all the known challenges—still provide fruitful insights. However, we still need to keep in mind that the study environment as well as the attention of participants is not easily controllable in such a study design influencing its ecological validity.



Conclusion

Confirming the findings from the reproduced research from Freund et al. (2025), sources were shown to be essential for the weighting of the provided group awareness information (main effect) as well as for the credibility of the source (main effect & interactions with gender and competence of a potential learning partner). People usually base their decisions on personal experiences and perceptions, which may be limited in computer-mediated communication scenarios where available information may be limited. The source of group awareness information might influence if and how information is perceived and possibly used. This also influences how possible learning partners are chosen, as learners need to weight the information provided, reflecting on the reliability and credibility of sources and information. Considering this, the importance of the design of group awareness tools becomes even more important, as the design of a tool can influence the use of the tool and the information presented (e.g., by showing the source of information, by keeping the source of information anonymous, etc.).

Furthermore, if the identified difference between the information weighting from teacher assessments and the information weighting from knowledge tests is small, it is worth investigating which source might be more beneficial (in which scenario). When designing group awareness tools, it might be useful to know whether teacher assessments or knowledge tests are a better choice as a source, or whether they can be treated as equally valuable sources.

We partially confirmed our hypotheses and identify some interesting exploratory findings with respect to competence levels. Finding interactions between source and gender of the learning partner, and source and competence level, showed that both interactions affect source credibility in different ways in our scenario. What still remains unclear is the question of how exactly participants interpreted the individual sources (especially knowledge tests and teacher assessments). The credibility, perception and even usage of such information might strongly depend on which assumptions learners make when interpreting a source. While mainly used as a reference point in our study, future research could include knowledge tests as well as other source types or their combination as factor levels to further differentiate between different sources and their effects of tool use. Our results confirm the previous findings of Freund et al. (2025), suggesting that information from KTs is weighted more heavily than other types of assessment, but how this relates to source credibility and how it compares to other sources is still unclear. In this study, gender was only examined as a characteristic of the to-be-assessed person, respectively the learning partner. Therefore, it might be interesting to systematically investigate other aspects, such as the gender of the participants, to see if gender homogeneity is crucial in this context. It needs to be considered, however, that a generalizability of the identified gender effects cannot clearly be confirmed due to the imbalance of gender of participants of this study. Future research could investigate more balanced samples to confirm. Furthermore, it could be investigated whether the identified effects can be generalized to be relevant not only for competence or gender, but also for other characteristic factors.

Additional parameters of the to-be-assessed people could be transferred to a realistic, less artificially created scenario, gaining insights from possible field studies. The acceptance of information in group awareness tools is the linchpin of the acceptance of the tools themselves. Thus, knowledge about the assessment and impact of information sources can increase the effectiveness of group awareness tools and further social technologies.
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