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Abstract: Foundational inquiry skills (FIS) are a critical component of the first-year composition 
course. Understanding how to navigate resource repositories, assess the quality of information, 
synthesize source material, and communicate information with stakeholders are critical FIS that 
ensure future academic success regardless of discipline. Furthermore, these FIS are increasingly 
critical to students’ ability to engage as responsible social citizens both inside and outside the 
classroom space. Despite the importance of these skills, current tools to measure students’ FIS 
are primarily discipline-focused and/or lack validation. Drawing on multiple years of pre-, post-, 
and retrospective-pre data, this paper uses Rasch measurement theory to construct and assess 
the quality of an FIS scale that can be leveraged in inquiry-based first-year college composition 
classrooms and other entry-point courses focused on FIS. 

 
Keywords: foundational inquiry, scale validation, Rasch, composition, writing, first-year college 
students, undergraduates 

 
Introduction 
First-year composition courses are often conceived as the space where college students learn 
how to write at a college level, with the assumption that writing is a “set of basic, fundamental 
skills that will apply in other college courses and in business and public spheres after college” 
(Russell, 1995, as cited in Downs & Wardle, 2007, p. 553). Despite this commonly held 
conception, writing is highly context dependent, and there is no one right way to communicate 
that works in every situation. To better prepare students to assess the unique and varied 
situations they have to communicate in, some first-year composition classes have reoriented to 
“improve students’ understanding of writing, rhetoric, language, and literacy in a course that is 
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topically oriented to reading and writing as scholarly inquiry and encouraging more realistic 
understandings of writing” (Downs & Wardle, 2007, p. 553). In other words, this more flexible 
approach focuses on writing as a process that engages a broad range of foundational inquiry 
skills (FIS)—including finding and using primary and secondary sources, synthesizing and 
presenting information, and more. Collectively, these FIS work in concert to help students (1) 
effectively find, evaluate, and utilize primary and secondary sources as a part of their research 
process and (2) communicate their findings in nuanced and responsible ways that are adaptive 
to the needs of the stakeholder audience. Focusing on FIS allows students to flexibly adapt to 
situational research and communication needs (Council of Writing Program Administrators et 
al., 2011), preparing them for a wide variety of college research and writing experiences. 

 
While FIS are a critical component of these inquiry-focused first-year writing classrooms, 
scholarship offers practitioners limited tools for comprehensively measuring FIS in this context. 
One of the disciplines that we found most active in assessing FIS is library science. Research and 
college librarians are often tasked with teaching information literacy and student research skills, 
and the American Library Association has a “Framework for Information Literacy for Higher 
Education” which includes a “Research as Inquiry” section with learning outcomes that strongly 
align with our FIS items (Association of College & Research Libraries). Measurement of FIS in 
library science often takes a more targeted approach, focusing on primary/archival research or 
secondary research through one-off library instructional days or units (Artman et al., 2010; 
Hubbard & Lotts, 2013; Leporati et al., 2019) and/or through singular course assignments 
completed in partnership with the library (Williams & Thayer, 2020). These targeted FIS 
interventions and their associated assessments are invaluable to first-year composition 
experience; however, FIS, as outlined in comprehensive first-year composition, also includes 
critical components of broader contextual communication. The need for broader assessment of 
FIS that pairs instruction focused on primary/secondary research with the broader outcomes of 
first-year composition is also recognized within the library sciences community (Artman et al., 
2010; Leporati et al., 2019; Williams & Thayer, 2020). 

 
Outside the humanities and social sciences, FIS are frequently assessed in general education 
STEM literature. In contrast to the more targeted assessments found in the library science 
literature, this work accounts holistically for a broad range of inquiry-related skills (Familari et 
al., 2013; Indorf et al., 2019; Weston & Laursen, 2015). These assessment tools are useful for 
modeling how to study FIS more comprehensively. However, because they are focused on 
scientific literacy and inquiry, many items in these tools lean too heavily on STEM-specific 
disciplinary knowledge to be useful for assessing FIS in non-STEM classrooms, particularly in 
first-year composition spaces. While Familari et. al. (2013) do study more general inquiry skill 
categories such as “inquiry and problem solving” and “communication,” for example, they are 
also concerned with disciplinary skill sets such as “understanding science” and “scientific 
knowledge” that fall outside of the purview of humanities and social science classroom spaces 
(p. 7), making some items within their assessment tools less applicable across disciplinary 
boundaries. Indorf (2019) similarly studies science-specific skills such as “understanding how 
scientists work on real problems” and “skill in science writing” that, while certainly 
foundational, are specifically geared toward STEM research and communication (p. 8). 
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Moreover, while we adapted the general structure and skill areas from Weston & Laursen’s 
Undergraduate Research Student Self-Assessment (URSSA) (2015) to develop our own, we also 
revised out much of the more science-specific learning outcomes such as “confidence in my 
ability to contribute to science,” “writing scientific reports or papers,” ability to “engage in real-
world science research,” and “feel a part of a scientific community” (p. 5). These studies 
collectively provide key insights into FIS within a STEM context and curriculum. However, their 
discipline specificity also falls short of being immediately transferable to other early-career 
classroom spaces focused on FIS. 

Drawing on both these helpful bodies of research on FIS, we developed a 13-item scale that 
considers FIS more broadly than library studies but is also more geared toward the humanities 
and social sciences than current STEM models for FIS measurement. While the first-year 
composition space is the primary focus of the items included in the FIS scale in this study, the 
scale may be applicable in a broad range of spaces where FIS are the learning outcomes. 
Although the individual items should provide useful information to scholars and practitioners, 
determining whether they form a single unidimensional scale measuring the latent construct of 
foundational inquiry skills can provide a useful metric to support understanding of student 
development in the field. As a result, the research is guided by the following research question: 
Do the 13 items included in the Foundational Inquiry Skills (FIS) scale hold together as a single, 
unidimensional construct when examined using a Rasch measurement approach? To examine 
this research question, this paper first provides an overview of the development and 
implementation of the scale, then examines the structural validity and reliability of the 13-item 
FIS scale and finally considers the potential significance of the availability of such a scale. 

Scale Development 
The original FIS scale consisted of 13 items loosely adapted from the Undergraduate Research 
Student Self-Assessment (URSSA) (Weston & Laursen, 2015). Using the URSSA general structure 
and skill areas, the project team identified key skills emphasized in the inquiry process that are 
the focus of the first-year composition classroom. Leveraging the project teams’ expertise in 
college composition courses, the team developed the scale items using existing learning 
outcomes from the home department for the course, as part of the institution's general 
education learning outcome development. Items on the scale are listed in Table 1. Items 1-6 
assess students’ confidence in locating, evaluating, and using primary and secondary sources—a 
critical learning outcome for most first-year writing classes. The remaining items focus on 
students’ confidence in communicating their research to different audiences. 

 
As noted above, college-level writing varies widely based on factors such as audience, situation, 
and genre, so this set of skills-based items was intended to assess the foundational skills used in 
almost every college-level writing situation. For each item, students were asked to “please rate 
your level of skill or ability in the following categories using the accompanying scale.” The 
accompanying scale used a four-point ordinal scale with the response options “no skills,” 
“minimal skills,” “average skills,” and “advanced skills'' that were transformed into numeric 
values 1–4 in sequential order (no skill = 1 and advanced skill = 4). 
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Table 1 
Items included on the original FIS scale 

 

Short Code Full Item 
 

FIS-1 Locating primary sources for research-based projects 
FIS-2 Using primary sources in research-based projects 
FIS-3 Locating peer-reviewed secondary research for research-based projects 
FIS-4 Using peer-reviewed secondary research for research-based projects 
FIS-5* Using [the institution name]’s library system to locate research 

sources* 
FIS-6 Assessing the credibility of a source 
FIS-7 Collaborating with others on research-based projects 
FIS-8 Adjusting my writing for different audiences 
FIS-9 Communicating research to a public audience 
FIS-10 Articulating the importance of my research to a public audience 
FIS-11 Writing for a research audience 
FIS-12 Summarizing source materials for a research audience 
FIS-13 Talking about my research interests with my peers 

 

*FIS-5 was removed from the scale after the initial scale validation review. 
 

Methods 
Rasch 
The Rasch model (Rasch, 1960/1980) is a measurement approach to scale construction that 
models the probability of a person responding to an item as a function of the difference in a 
person’s ability and an item’s difficulty. In survey contexts, this probability reflects the 
difference between the intensity of a person’s latent trait and the degree to which an item on 
the survey is reflective of that trait, and thus, difficult to endorse. In our case, the latent trait is 
a student’s perceived ability related to FIS, and students respond to a set of items using a rating 
scale from “no skills” (1) to “advanced skills” (4). Because the response options are polytomous, 
we used the Rating Scale Model (Andrich, 1978). 

 
The Rasch model assumes that data are unidimensional (Linacre, 1998), placing both items 
from a test and the individuals taking it along a single continuum of the underlying construct or 
trait. Winsteps software (version 5.2.2.0, Linacre, 2025g) provides evidence to assess the extent 
to which the data are indeed unidimensional and that the set of items produces a scale that 
meaningfully measures the construct of interest. 

 
In ordering items along a single construct, the Rasch model also identifies the hierarchy of item 
difficulty, providing test users with information on which skills related to the construct are 
relatively easy to endorse and which are more difficult. Similarly, the Rasch model produces a 
single-scale measure for people, which can be particularly useful for gauging individual growth 
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on the latent construct, a common goal when assessing student learning and evaluating 
educational interventions. 

 
The Rasch model has been utilized as a tool for assessing structural validity of survey 
instruments across a wide range of social sciences, including library sciences (Scoulas et al., 
2020), higher education (Hart et al., 2013), and medical education (Shi et al., 2019). In utilizing 
the Rasch model for evidence of item functioning and structure of the FIS scale, the research 
team focused on six criteria that have been utilized widely as metrics for assessment of 
structural validity: dimensionality, separation and reliability, rating scale effectiveness, item and 
person fit, and global differential item functioning (DIF) (see Hart et al., 2013)—metrics 
produced through Winsteps. For a robust description of these metrics for utilization in a 
validation study, see Scoulas et al. (2020). A summary of these metrics and their associated 
benchmarks is as follows: 

 
● Dimensionality: utilizes a Principal Component Analysis of Residuals (PCAR) to assess if 

additional latent traits may be present in the data. A target eigenvalue of 2 or less 
suggests a secondary dimension is unlikely (Linacre, 2025c). 

● Person and Item Separation and Reliability: indicates the extent to which the scale 
separates high/lower performers and places items along the latent construct. 
Benchmark metrics for person separation and reliability are 3 and .8, respectively, and 
for item separation and reliability are 2 and .9, respectively (Linacre, 2025e). 

● Rating Scale Effectiveness: provides evidence that categorical response thresholds 
should sequentially step in alignment with the construct, and thresholds between each 
categorical measure should advance between 1.4 logits and 5.0 logits (Linacre, 2025d). 

● Item and Person Fit: indicates how well observed responses conform to model 
expectations and includes both infit (predictability) and outfit (unexpected behavior). 
Infit and Outfit for all items are expected to fall between .5 and 1.5 MNSQ (Bond & Fox, 
2007). An item with a fit that falls outside the range should be reviewed to determine if 
it is not clearly written or not well related to the construction. 

● Differential Item Functioning (DIF): compares either the population examined in the 
data to a specific subgroup or compares two subgroups together. DIF tests of 
significance utilize both a Mantel-Haenszel test for dichotomies and a Rasch-Welsh t-
test, both of which utilize standard p values (p < .05) for evidence of significance in 
combination with a test of magnitude (above |X| > .64 logits for a moderate to large 
significance) (Linacre, 2025b). 

 
Participants & Procedures 
We administered the FIS scale across three academic years to first-year composition students 
as part of a larger survey that included questions on course outcomes, college academic 
confidence, and growth mindset (McConnell Parsons et al., 2021). Participants were asked to 
complete the scale at the beginning (pre) and end (post) of the course. 

Participants also reflected on their skills before beginning the course and provided ratings on 
these reflections as part of the post-survey (retrospective pre). Students were given modest 



MEASURING FOUNDATIONAL INQUIRY SKILLS IN FIRST-YEAR COLLEGE COMPOSITION COURSES 
 

 
incentives of additional course points to complete the surveys. Data was collected from two 
classrooms in year one (pilot) and approximately eighteen classrooms in years two and three. 
While learning objectives were the same across first-year composition courses, different 
pedagogical models were employed: one pedagogical model was implemented consistently 
across all three years as part of a larger examination of that pedagogical model–our treatment 
group–and two separate comparison pedagogical models were implemented in years two and 
three–our comparison groups. 

 
Data were collected at a large R1 university in the southeast United States. A total of 446 
students provided data across the three years, with 30 from the first year, 166 from the second 
year, and 250 from the third year. 312 students were from the treatment group and 134 
from the comparison groups. Tables 2, 3, and 4 below present the gender, racial, and first-
generation status demographics of the study participants, along with the institutional 
demographics. As the tables show, women may be slightly overrepresented in our data, and 
Hispanic/Latino students may be slightly underrepresented. Note that percentages listed in 
Table 2 do not include the individuals who did not provide data. 

Table 2 
Gender demographics and institutional comparisons 

 

Gender Participant n Percentage a Institutional Comparison 
(undergraduate population) 

Male 137 35% 43% 
Female 250 65% 57% 
Other 1 0% n/a 
Did not provide 58 n/a n/a 
a Percentages do not include individuals who did not provide data. 

Table 3Racial demographics and institutional comparisons 
 

Race/Ethnicity Participant n Percentage a Institutional Comparison 
(undergraduate population) 

Asian 22 6% 4% 
Black or African American 40 10% 7% 
Hispanic or Latino 4 1% 6% 
Two or more races 24 6% 4% 
Other 5 1% <1% 
White 293 76% 75% 
Not provided 58   

a Percentages do not include individuals who did not provide data. 
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Table 4 

 

First-generation status demographics and institutional comparisons 

First-Generation 
Status Participant n Percentage a Institutional Comparison 

(undergraduate population) 

Yes 108 26% 
 

28% 

No 307 74% 72% 

Uncertain 8 n/a n/a 

Did not provide 23 n/a  

a Percentages do not include individuals who did not provide data. 

To evaluate item functioning and provide structural validity evidence for the scale, we randomly 
selected one response per participant from the pre, post, and retrospective preconditions to 
reduce potential bias from local dependency within the data (Linacre, 2025a), ensuring no 
individual had more than one response in the dataset. For example, when an individual student 
had responses to all three points in the data set, we used a random number generator to 
generate a random number between 1 and 3 to determine which time point to retain in the 
analysis. If a 1 was generated, the pre time point was selected; if a 2 was generated, the 
retrospective time point was selected; and if a 3 was generated, the post time point was 
selected for retention. If the student completed only two time points, the number generator 
randomly selected 1 or 2, with 1 corresponding to the earlier time point in the pairing and 2 to 
the later. We then entered the data into Winsteps software version 5.2.2.0 (Linacre, 2025e) and 
assessed the scale's structural validity. For ease of interpretation, Winsteps-produced logit 
measures were transformed to a 0-100 scale. 

Results 
During the initial analysis of all 13 items, the fit statistics indicated that the item “Using 
[institution’s] library system to locate research sources” misfit, with an infit of 1.62 MNSQ and 
an outfit of 1.74 MNSQ. After reviewing the item conceptually, we determined that this item 
should be removed because it focused too explicitly on the unique institution rather than 
broadly on skills applicable to foundational inquiry. 

 
Follow-up analysis revealed evidence of unidimensionality of the 12-item FIS scale. A Principal 
Component Analysis of Residuals (PCAR) showed that over 50% of the raw variances were 
explained by measures, and the eigenvalue in the first contrast was 2.59, very close to the 
target eigenvalue of 2 or less (Linacre, 2025c) (see Table 5). Thus, the data supports the 
unidimensionality of items. 
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Table 5 

Principal Component Analysis of Residuals (PCAR) of 12-item FIS scale 

  Eigenvalue Observed Expected 
Total raw variance in observations = 25.1344 100.0% 100.0% 
Raw variance explained by measures = 13.1344 52.3% 51.7% 
Raw variance explained by persons = 10.2902 40.9% 40.5% 
Raw unexplained by items = 2.8442 11.3% 11.2% 
Raw unexplained variance (total) = 12.00 47.7% 48.3% 
Unexplained variance in 1st contrast = 2.5868 10.3% 21.6% 
Unexplained variance in 2nd contrast = 1.6259 6.5% 13.5% 
Unexplained variance in 3rd contrast = 1.2233 4.9% 10.2% 
Unexplained variance in 4th contrast = 1.1683 4.6% 9.7% 
Unexplained variance in 5th contrast = 1.0358 4.1% 8.6% 

Next, the scale showed good person-item separation: item reliability was .94, and item 
separation was 3.87. Person reliability was .89, and person separation was 2.92. These data 
meet the literature-established benchmarks (Linacre, 2025e), indicating the scale separates 
high/lower performers and places items along the latent construct. Fit statistics (Table 6) also 
showed that the items on the FIS scale are productive for measurement, with infit and outfit for 
all items falling between .5 and 1.5 MNSQ (Bond & Fox, 2007). Analysis of rating-scale 
categorical response thresholds (Table 7) showed that categorical choices were sequentially 
stepped in alignment with the construct and that thresholds between each categorical measure 
ranged from the recommended 1.4 logits to 5.0 logits (Linacre, 2025d). 

Table 6 
 

Fit statistics of FIS scale items 

Item 
Short 
Code 

Full Item Measure in 
Logits 

Measure 
on 0-100 

Scale 

Infit 
MNSQ 

Outfit 
MNSQ 

FIS-1 Locating primary sources for 
research-based projects 0.19 49.06 0.872 0.8773 

FIS-2 Using primary sources in 
research-based projects -0.25 45.92 0.8846 0.8884 

FIS-3 
Locating peer-reviewed 
secondary research for research-
based projects 

0.65 52.35 1.0129 1.0076 

FIS-4 
Using peer-reviewed secondary 
research for research-based 
projects 

0.59 51.90 0.9769 0.9246 
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FIS-6 Assessing the credibility of a 
source -0.15 46.60 1.102 1.0753 

FIS-7 Collaborating with others on 
research-based projects -0.46 44.41 1.1782 1.2711 

FIS-8 Adjusting my writing for 
different audiences -0.36 45.12 0.8477 0.8694 

FIS-9 Communicating research to a 
public audience -0.01 47.62 1.1353 1.1148 

FIS-10 Articulating the importance of 
my research to a public audience 0.04 48.00 0.9413 0.9236 

FIS-11 Writing for a research audience 0.51 51.34 1.0108 0.9885 

FIS-12 Summarizing source materials 
for a research audience -0.13 46.76 0.8999 0.8787 

FIS-13 Talking about my research 
interests with my peers -0.61 43.32 0.9866 0.9405 

 
Table 7 

 

Andrich Thresholds 
Category 

Label 
Observed 

count % Infit MNSQ Outfit 
MNSQ 

Andrich 
Threshold 

Category 
Measure 

1 215 4 1.09 1.09 NONE (-4.11) 
2 953 18 .93 .92 -2.94 -1.80 
3 2819 53 .92 .95 -.65 1.48 
4 1338 25 1.06 1.02 3.58 (4.69) 

 
Analyses of differential item function (DIF) also suggest invariance of the scale across racial and 
gender demographics: no significant differences were observed in either pairwise or global DIF 
for either demographic group. However, the item “communicating research to a public 
audience” was significantly more difficult for first-generation students compared to non-first-
generation students on a pairwise DIF analysis using the Rasch-Welch t-test for polytomous 
data (t=-2.28, df=184, p=.0236) with a moderate effect size (.52) (Linacre, 2025b). While a 
significant DIF existed between the two groups, no significant global DIF was observed, 
suggesting the scale may not be explicitly biased against the group. 

Discussion 
This study utilized the Rasch measurement model to examine the structural validity of the FIS 
scale. After removing the item related to the institute-specific library space, the results 
provided evidence of unidimensionality and strong item fit, indicating that the items function 
coherently to measure a single underlying construct. This validity evidence supports the use of 
the scale as a single summary score, which practitioners and stakeholders can use in practice to 
assess student progress toward growth in these foundational skill areas. 
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The inclusion of the library item in the original scale made sense to the team during the 
development phase and aligned with course learning outcomes; however, the item's misfit on 
the scale was, in retrospect, unsurprising given the decision to anchor it to the specific 
institution. Some students who are likely to have confidence in the other items on the scale 
may not have confidence specifically in the home institution’s library system, or vice versa. 
Furthermore, removing this item did not diminish the scale's quality, as the items related to 
locating and using primary and secondary sources (FIS-1 through FIS-4) align with the same 
learning outcomes. 

 
In addition to the misfit, the PCAR revealed three clusters, each loading on two contrasts: items 
related to locating and using research clustered together, and items related to writing and 
communication research. This clustering of items, along with the first contrast value exceeding 
2.0, could indicate multidimensionality. However, the two contrasts closely align with the 
learning outcome areas that framed the initial scale development, which we consider essential 
components of the FIS construct. Moreover, the disattenuated correlation between these two 
clusters was 0.7594, suggesting that they largely measure the same thing (Linacre, 2025f). As a 
result, we argue that the clustering within the PCAR matches expectations and supports the 
scale's unidimensionality. 

Limitations 
While inquiry spans all disciplines, the foundational skills of navigating sources, assessing the 
quality of information, synthesizing source material, and communicating that information to 
stakeholder audiences are often explicitly emphasized in general education composition 
courses. The FIS scale offers a potential avenue for assessing students’ inquiry competencies. 
However, as with any exploration of structural validity, certain limitations are inherent in the 
data. While our sample is largely representative of the student population that attended the 
university where the data were collected, our student population hails from both a research-
intensive university and a predominantly white institution. 

 
Future examinations of the validity of the FIS scale may be more robust if the sample were to 
include more diverse institution types, including two-year colleges, comprehensive universities, 
and minority-serving institutions. This further exploration is particularly important given that FIS 
is a key learning outcome of the first-year experience, regardless of institution type. Moreover, 
we recognize that the potential exists to refine further or expand the scale. While the evidence 
supports the use of this scale in assessing student learning in the first-year composition course, 
we recognize that a fundamental trait of scale development is to ensure that the construct's 
breadth is fully represented. At the same time, we believe we have made a strong effort to 
include a comprehensive list of FIS taught in the first-year composition course and applicable 
regardless of the future disciplinary framework students use. Other practitioners may wish to 
expand the scale to include skills not listed or expand or refine certain items. 
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Despite these potential limitations, the evidence demonstrates that the 12 items that were 
retained in the final FIS have a strong case for unidimensionality, and the scale is likely to be 
useful for documenting change in inquiry skills over time in the first-year composition 
classroom. Thus, this may be a useful tool for researchers studying innovations in classroom 
settings where FIS are an outcome of interest. 

 
Implications for Practice 
In addition to providing evidence for the structural validity of a scale, Rasch analysis completed 
in the Winsteps software provides other useful metrics. Primarily, one feature of Rasch 
measurement is that it places both persons and items along the same continuum of the latent 
trait—in this case, FIS—and, by doing so, provides a rank order of the difficulty of items for 
students. Table 8 below presents the logit scores and the transformed scores (on a scale from 0 
to 100), with the most difficult items at the top and the easiest at the bottom. As this rank order 
illustrates, three skills cluster together as generally harder than other skills for students: (R3) 
locating and (R4) using peer-reviewed secondary research for research-based projects and 
(R11) writing for a research audience. Conversely (R13), talking about research interests with 
my peers was the easiest for students. This rank order may be useful in assisting future 
iterations of first-year inquiry courses as they develop curriculum. 

Table 8 
 

Item measures ranked from hardest to endorse to easiest to endorse 

Item 
Short 
Code 

 
Full Item Measure 

in Logits 
Measure on 
0-100 Scale 

FIS-3 Locating peer-reviewed secondary research for 
research-based projects 0.65 

 

52.35 

FIS-4 Using peer-reviewed secondary research for research-
based projects 0.59 51.9 

FIS-11 Writing for a research audience 0.51 51.34 

FIS-1 Locating primary sources for research-based projects 0.19 49.06 

FIS-10 Articulating the importance of my research to a public 
audience 0.04 48 

FIS-9 Communicating research to a public audience -0.01 47.62 

FIS-12 Summarizing source materials for a research audience -0.13 46.76 

FIS-6 Assessing the credibility of a source -0.15 46.6 
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FIS-2 Using primary sources in research-based projects -0.25 45.92 

FIS-8 Adjusting my writing for different audiences -0.36 45.12 

FIS-7 Collaborating with others on research-based projects -0.46 44.41 

FIS-13 Talking about my research interests with my peers -0.61 43.32 

 
In addition to the rank order of items, Winsteps also provides a raw-score-to-measure 
comparison chart that may be useful for practitioners interested in implementing the scale, as 
shown below for the FIS scale in Figure 1. To use the information in Figure 1, raw numeric 
scores on each item (see Table 8 for each item)—where a response of “no skills” equals 1, 
“minimal skills” equals 2, “average skills” equals 3, and “advanced skills” equals 4—are summed 
then the corresponding raw summed score is applied to this table in the score column. Using 
this chart, practitioners can convert raw scores to interval-level measures for use in 
mathematical and statistical analyses, such as assessing students’ perceived competencies and 
tracking individual growth over time. Practitioners can utilize the general 0 to 100 scale to 
assess growth. However, they can also compare student scores to the item measures (Table 6) 
to identify where a student falls in relation to the items: a student whose score is below an item 
measure is unlikely able to endorse their ability in that item confidently—e.g. a student 
measure score of 46.31 (a raw score of 31) would generally only be confident in their abilities 
related to the five easiest items on the scale. 

Figure 1 
Chart converting raw cumulative scores to measure scores 
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Conclusion & Future Research 
We recognize the critical importance of developing these foundational inquiry skills to help our 
students build a strong foundation for interrogating the structural validity and reliability of 
information as they move through their academic studies and their own personal social and 
political journeys. Importantly, diverse student populations, including students of color and first-
generation students, are more likely to exit college after the first year (Radunzel, 2018), underscoring 
the need to focus on assessing critical skills, such as inquiry, in the first-year classroom. We intend to 
examine this FIS scale in other higher education settings (liberal arts colleges, historically Black 
colleges and universities, community colleges, etc.) to see if the results can be replicated across 
learning institutions. We hope other researchers will do the same. Furthermore, we hope 
researchers will explore FIS skills beyond the first year to track transitional skills and skill 
development as students progress through their majors. 

 
We believe FIS represent a fundamental skill set that prepares students to face the difficult 
realities of a world where information and truth are often presented in conflicting terms. 
Engaging students in these skills in their first years of college is critical to their development as 
responsible social citizens, and therefore, identifying ways for both practitioners and students 
to understand growth in these areas is essential. This FIS scale, along with the evidence 
supporting its usefulness, offers one of many tools to help students build the skills needed to 
navigate both their academic and social spaces. 
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