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The creation and validation of the Aptitude Test for Research Productivity (ATRP), a tool for 

predicting higher education faculty members' research capacity and productivity, are presented 

in this paper.  ATRP is positioned as a tool to help with the strategic recruitment and 

development of faculty members who are engaged in research. 

Research used a mixed-methods strategy, thorough literature analysis conducted in the first 

phase to determine the essential competencies linked to high research productivity, refined into 

quantifiable attributes through expert interviews, modified into a pilot test version that included 

several psychometric features meant to assess cognitive and non-cognitive abilities relevant to 

research. 

Sample faculty members from three state universities participated in a multi-step process that 

involved item analysis, reliability testing, and construct validation to validate the ATRP. The 

study evaluated the validity and reliability of the ATRP using Rasch measurement models and 

traditional test theory. Ordinal logistic regression used to assess the test's predictive ability and 

determine how well it could differentiate between various degrees of research productivity. 

The validation process's results showed that the ATRP can accurately distinguish between faculty 

members who are likely to be highly and poorly productive researchers. ATRP items successfully 

capture fundamental components of research aptitude, evidenced by the test's strong construct 

validity and internal consistency.  

The study suggests using ATRP in conjunction with a comprehensive evaluation plan for hiring 

and training new faculty members. Subsequent investigations on enhancing the ATRP by the 

integration of adaptive testing technologies and investigating the effects of cross-disciplinary 

applications. 

Keywords: Research Productivity, Aptitude Testing, Higher Education, Psychometric 

Validation, Faculty Development. 

 

INTRODUCTION 

The development and validation of an aptitude test in research productivity is underscored by the intricate dynamics 

of the multifaceted attributes that contribute to Research productivity, which has seen increased emphasis over the 

past two decades across state universities, colleges, higher education institutions, and the global research community. 

Understanding research productivity entails looking into various factors that influence it. 

In essence, the rationale for developing an aptitude test for assessing research productivity is essential in today’s 

landscape of education both in basic and higher education. Perspectives on aptitude as an inherent or learned 

competence suggest that these can measured to surface a range of capabilities crucial for research success. Validated 

aptitude tests could aid in matching individuals with suitable opportunities, guiding investments in skill 

development, and optimizing institutional support systems to foster a thriving research environment conducive to 

innovation and knowledge advancement. 
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Aptitude tests, known for predicting future performances under new sets of conditions (Maggay, 2017; cited by 

Macklem, 1990), can offer insights into a researcher's potential to navigate the complex landscape of modern 

research. 

Aptitude test could measure a range of capabilities, from the ability to acquire new knowledge to the potential for 

contributing meaningfully to one's field of study (Ballado, Morales, and Ortiz, 2014; cited by Aiken, 1985; Kubiszyn 

and Borich, 2003).  

Research productivity is complex and rooted on several factors (Brew, Boud, Namgung, Lucas & Crawford, 2015; 

cited by Lee & Bozeman, 2005). 

Statement of the Problem 

This study aimed to explore the comprehensive process of test development and validation to create effective, results-

driven tests that accurately assessed an examinee's aptitudes in research productivity. 

This study aimed to explore the comprehensive process of test development and validation to create effective, results-

driven tests that accurately assessed an examinee's aptitudes in research productivity. Specifically it answers the 

following questions:  

(1) What dimensions emerge as indicators of research productivity? 

(2) What is the Content Validity Index (CVI) of the test items developed for measuring research productivity? 

(3) What is the Reliability Index of the scale developed? 

(4) What is the dimensionality of the test? 

(5) How well does the Aptitude Test for Research Productivity (ATRP) conform to the Rasch Measurement Model, 

indicating the test's fit and its ability to measure the construct with precision and accuracy? 

(6) How well does the Aptitude Test for Research Productivity (ATRP) estimates research productivity. 

The study leverages four theoretical perspectives—Psychometric Theory, Validity Theory, Factor Analysis Theory, 

and Motivation Theory—to enrich understanding and development of an aptitude test for research productivity. 

These theories contribute to constructing a test that not only predicts aptitudes effectively but also correlates with 

actual performances, thereby offering a more accurate, effective, and comprehensive approach to assessing research 

productivity. 

The conceptual framework for developing an aptitude test in research productivity integrates theories along with 

Researcher Personal Profile, Professional Background, and Personality Character. These elements together with the 

literature review helped identify behaviors indicative of aptitude in research productivity, aiding the development of 

the test. Additionally, the Test Validity Theory and Theory of Factor Analysis underpin the instrument's development 

and validation, ensuring a rigorous approach to discerning indicators of varying levels of research productivity. 

 

Figure 1. Conceptual Framework 
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LITERATURE REVIEW 

While acknowledging the diverse factors impacting research productivity, this study focuses solely on cognitive 

aspects in assessing aptitude, highlighting the complexity of capturing all contributors within a single test. While 

crucial, cognitive abilities may not fully encompass motivational drivers, experiential backgrounds, and personality 

traits. This study lays the foundation for future research to explore a broader range of variables, aiming for a more 

holistic assessment of aptitude in research productivity. 

Concept References Synthesis 

Theory of 

Motivation 

- Hardré, 2011, Mawoki & 

Babandako, 2011, Greenberg 

& Baron, 2010, Beck, 2004 

These studies explore how motivation, both intrinsic and 

extrinsic, influences research productivity. They collectively 

highlight the pivotal role of motivational factors in driving 

academic research efforts and outcomes. 

Researcher 

Personal Profile 

- Nguyen, Quy Huu, 2015, 

Meyer and Allen, 1997 

This theme underscores the impact of personal attributes 

on research productivity. Factors such as gender, tenure, 

and academic rank are found to influence research output, 

suggesting a need for personalized approaches in the 

development of aptitude tests. 

Professional 

Background 

- Tien & Blackburn, 1996, 

Chen et al, 2006, Chen et al, 

2010 

The literature suggests that the professional background of 

researchers, including their field of study and professional 

experiences, significantly affects their research 

productivity. This informs the development of aptitude 

tests by highlighting the importance of contextual and 

disciplinary considerations. 

Personality 

Character 

- Hunter & Kuh, 1987, Tien, 

2000 

Studies indicate that personality traits and characteristics, 

such as curiosity and adaptability, are crucial predictors of 

research productivity. This emphasizes the importance of 

including personality assessments in the aptitude test 

development to capture a comprehensive view of potential 

research productivity. 

Test Validity 

Theory 

- Wolming, Simon & 

Wikström, 2010, American 

Psychological Association 

(various years) 

The evolution of validity theory from a simple, 

straightforward concept to a complex, multifaceted 

approach underscores the importance of developing 

aptitude tests that accurately measure what they intend to. 

This evolution supports the need for a rigorous validation 

process in the development of the aptitude test for research 

productivity. 

Theory of Factor 

Analysis 

- Cronbach, 1949<br>- 

Thurstone, 1947<br>- 

Cattell (Child, 1998) 

Factor analysis theory helps in identifying specific abilities 

or factors that contribute to research productivity. This 

theory supports the use of statistical techniques to design 

aptitude tests that can discern distinct capacities relevant 

to research productivity. 

The literature review reveals a comprehensive understanding of the various elements that contribute to research 

productivity, including motivation, personal profiles, professional backgrounds, and personality characteristics. 

However, this study acknowledges a notable limitation: it will primarily focus on the cognitive aspects of assessing 

aptitude, positioning it as the sole variable to be tested in the model. This decision underlines the complexity of 

encapsulating the full spectrum of factors influencing research productivity within a single aptitude test. While 
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cognitive abilities are crucial, this approach may not fully account for other significant contributors, such as 

motivational drivers, experiential backgrounds, and personality traits, that also play pivotal roles in determining 

research effectiveness. Recognizing this constraint, the current study serves as an initial step toward validating the 

aptitude test's effectiveness. It sets the groundwork for future research to explore predictive testing further and 

incorporate a broader range of variables, offering a more holistic assessment of aptitude in research productivity. 

METHODOLOGY 

Research productivity defined as the number of completed and published research projects by an individual over a 

certain period, with emphasis on peer-reviewed and Scopus publications in three Levels: 

 

Figure 2. Test Development Procedure 

Level 3- highly productive, with Scopus Publications  

Level 2 - moderate productive with International referred Publications 

Level 1 - low productive, with no publication to local publications 

The methodology for developing an Aptitude Test in Research Productivity involves a structured multi-phase process 

focusing on the measurement of variables, participant selection, research instrument development, design and 

procedures, and data processing. First we define research productivity as the number of completed and published 

research projects by an individual over a certain period, with emphasis on peer-reviewed and Scopus publications,  

The design of the study is Exploratory Sequential Mixed Method Research Design employed for test 

development, including item development, test scale development, and evaluation phases, alongside 

Instrumentation research for test creation.  

Specifically: 1, Item Development which includes:  Identified domains and generated items considering content 

validity and Documented personal and professional backgrounds, and personality characteristics relevant to 

research.  

Second, Test Scale Development which includes: Involved pre-testing questions, sampling, survey 

administration, item reduction, and extraction of latent factors, and Third, Test Scale Evaluations specifically on 

tests for validity and reliability. 

KII – 12 SUC Faculty enriched with 89 Document Review (Books) 

Content Validation – Three Experts  

Pre-Testing – 100 SUC faculty 

Reliability and Validity Testing – 837 public school and SUC Faculty  

Table 1: Respondents of the study 
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The Participants of the Study involved 12 SUC Faculty for the KII enriched with 89 Document Review (Books), 

3 experts for Content Validation, 100 SUC Faculty in the Pre-Testing and for Reliability and Validity Testing a total 

of 837 public school and SUC Faculty shown in Table 1 on the screen.  

Research Instruments 

Developed a multiple-choice Aptitude Test based on literature review, in-depth interviews, and analysis of existing 

tests. 

Data Analyses Procedure 

• Utilized thematic data analysis for qualitative data and Content Validity Index (CVI) for test item quality. 

• Conducted item analysis for test refinement and employed Rasch Model Measurement (RMM) for quantitative 

analysis, focusing on validity and reliability aspects. 

• Ordinal and Binary Logistic Regression were used to test the predictive capacity of the test regarding research 

productivity levels. 

Data Gathering Procedure: Scale Development and Validation 

 

Figure 3. Data Gathering Procedure 

In the development of our research instruments, a meticulous process was undertaken to construct a multiple-choice 

Aptitude Test aimed at gauging research productivity. This endeavor was rooted in a comprehensive literature review, 

insightful in-depth interviews, and a critical analysis of existing tests. Our data gathering procedure was 

systematically designed to ensure the robustness of our scale development and validation process. It encompassed a 

variety of methodologies, including document reviews, interviews to ensure reflexivity, the development of a Table 

of Specifications (TOS) to guide the construction of our test items, and rigorous evaluations of content validity. 

When it came to data analysis, our approach was two-pronged. Qualitatively, we leaned on thematic data analysis to 

distill insights from our data, ensuring that the nuances of the responses were captured and interpreted accurately. 

Quantitatively, we adopted the Content Validity Index (CVI) to ascertain the quality of our test items, ensuring they 

met high standards of relevance and accuracy. Further refining our test, we conducted item analyses to improve its 

precision and reliability. The Rasch Model Measurement (RMM) was pivotal in our quantitative analysis, allowing 

us to delve deeply into the validity and reliability aspects of our instrument. Lastly, to assess the predictive capacity 

of our Aptitude Test concerning research productivity levels, we employed Ordinal and Binary Logistic Regression 

analyses. This comprehensive methodology underscores our commitment to developing a rigorously validated tool 

that can accurately predict research productivity among academics 

Table 1.  

Respondents of the Study 

University/School 

Division 
No. of Faculty 

No. of Target 

Respondents 

No. of actual 

Respondents 

SUC 1 238 238 237 

SUC 2 218 218 200 

SUC 3 276 276 200 

High School 1 436 200 200 

Total 1163 932 837 
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RESULTS AND DISCUSSION 

 

The results of the study are presented as Emerging Dimensions of Research Productivity; Reflexivity: Theoretical 

Docks; Development of Initial Items of the Scale; Content Validity; Reliability Index; Rasch Measurement Model Fit; 

Test Dimensionality; and Predictive Capacity of the Aptitude Test 

In our exploration of the emerging dimensions of research productivity, we've identified eight key areas that 

significantly influence an individual's ability to contribute effectively to their field. These dimensions range from the 

initial attitudes toward research to the concrete outputs that define productivity.  

1. Attitude at Starting the Research Productivity Journey: Highlights the critical role of intrinsic 

curiosity and a proactive approach towards research from an early stage. This foundation is pivotal for 

engaging deeply in research endeavors. 

2. Motivation in Engaging and Being Productive in Research: Unveils the varied motivations behind 

research productivity, including financial incentives, academic recognition, and a deep-seated passion for 

discovery and contribution to knowledge. 

3. Personal and Professional Life Advantages: Emphasizes the dual benefits of research productivity on 

both personal growth and professional advancement, such as income improvement, career progression, and 

enhanced credibility in one's field. 

4. Challenges or Hurdles in Research Productivity: Acknowledges the barriers to research productivity, 

including time management issues, bureaucratic obstacles, and the balancing of workload, underscoring the 

need for supportive frameworks. 

5. How to Be Productive in Research: Outlines strategies for enhancing research productivity through 

continuous learning, collaboration, and a disciplined research approach, pointing towards the importance of 

staying current and engaged in one’s field. 

6. Preparation Needed to Engage in Research Productivity: Stresses the significance of thorough 

preparation through academic training, conference participation, and practical engagement in research-

related activities for effective research productivity. 

7. Skills Contributing to Research Productivity: Identifies essential skills for research productivity, such 

as adaptability, diligence, creativity, and perseverance, highlighting the blend of soft and hard skills required 

for successful research endeavors. 

8. Definition of Research Productivity: Defines research productivity in terms of impactful outputs and the 

ability to produce work that significantly advances one’s field, emphasizing the value of high-quality 

publications and practical applications of research findings. 

Reflexivity: Theoretical Docks 

Our exploration into research productivity reveals its strong ties to key theoretical frameworks: Personal Profile, 

Theory of Motivation, Personality Character, and Professional Background. Key takeaways include: 
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• Personal Agency: Initial positive attitudes toward research, driven by curiosity and exploration (aligned with 

Personal Profile theory), are fundamental for setting the stage for research productivity. 

• Motivation: The drive for research productivity is fueled by both intrinsic desires and extrinsic rewards, 

showing the significant role of motivation in engaging with research. 

• Character of Productivity: Effective research productivity stems from proactive engagement and 

preparation, including literature review and strategic planning, which are essential for overcoming research 

challenges. 

• Professional Background: Navigating the path of research involves facing and overcoming various 

obstacles, emphasizing the importance of a supportive environment and individual resilience. 

 

In our investigation into the landscape of research productivity, we've distilled our findings into several key 

dimensions that align closely with established theoretical frameworks, offering a comprehensive view of what drives 

and influences the capacity for research excellence. 

Our study on research productivity reveals key dimensions shaped by personal drive, motivation, personality, and 

professional experiences. Starting with a researcher's innate curiosity and motivation, these personal attributes lay 

the foundation for embarking on a productive research journey. Motivation, both from internal passion and external 

rewards, is crucial for engagement and productivity. Personality traits like resilience fuel perseverance through 

professional challenges, while the background sets the stage for overcoming obstacles and preparing for success. In 

summary, the interplay of these factors illustrates the complex nature of achieving research excellence, highlighting 

the importance of a supportive and adaptive approach in the pursuit of academic and professional growth. 

Development of Initial Items of the Scale  

In our study, we developed a comprehensive scale to measure teachers' research productivity, drawing from literature 

and in-depth interviews with experienced researchers. This process led to 277 initial test items, emphasizing the 

teachers' experiences and perceptions of research productivity. The scale, contextualized to reflect highly productive 

researchers' experiences, spans various competencies crucial for research aptitude, such as the research process, data 

collection methods, and analysis, accounting for the complexities of academic research. The Table of Specifications 

outlines these competencies, ensuring the scale comprehensively covers the essential aspects of research productivity, 

from methodology to ethics, highlighting the multifaceted nature of conducting impactful research. 

Table 2: Table of Specification for Aptitude Test for Research Productivity 
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Content Validity 

Through the initial validation process involving expert review and content validity index analysis, 62 items were 

identified for revision or elimination from the original 277-item aptitude test, leading to a refined set of 215 items 

that better align with established content validity standards. 

 

Reliability Index 
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The reliability of the revised aptitude test for measuring teacher research productivity, initially pretested with 100 

respondents, was confirmed through item analysis and Cronbach’s alpha coefficient (.917), leading to a refined set of 

75 items. Further testing with 850 respondents using the Rasch Measurement Model yielded an exceptionally high 

reliability index of 0.99, indicating the test's stability and consistency in evaluating the construct of research 

productivity. 

Rasch Measurement Model Fit 

Table 3: Rasch Unidimensionality coefficient, overall Fit statistics, and reliability coefficient 

 

Model fit in this study shown in Table 3, determined by outfit and infit MNSQ values between 0.5 and 1.5, confirms 

the suitability and accuracy of person and item alignment with the Rasch model, indicating the test scale 

appropriately measures the intended construct. 

The item-person map visually represents the match between test item difficulties and respondent abilities on a scale 

of -3 to +4 logits, with item difficulty and respondent ability levels directly compared to identify whether a 

respondent's ability is above, below, or at the average difficulty level of the test items. 

 

Figure 4. Person-Item Map 

Test Dimensionality 
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Table 4: Rasch Unidimensionality coefficient, overall Fit statistics, and reliability coefficient 

 

The study's Rasch unidimensionality coefficient of 1.10 indicates a clearly unidimensional variable, affirming the test 

scale's focus on measuring a single construct, research productivity, as per psychometric requirements. 

Predictive Capacity of the Aptitude Test 

Table 5: Model fitting information 

 

The regression model's effectiveness is highlighted by the significant improvement in model fit when including the 

aptitude test scores as predictors of research productivity levels, demonstrating that scores are a useful, though not 

exhaustive, indicator of productivity. The model's pseudo R-squared values, while low, indicate that the aptitude test 

captures a portion of the variance in research productivity. Furthermore, the model's goodness-of-fit tests confirm 

an adequate fit to the observed data, validating the ordinal logistic regression approach for this analysis. A significant 

observation also highlights that that the threshold, pairwise, in a step process provides cut points between the 

categories of the dependent variable. The findings show that there exists a significant threshold between "Low 

Productivity" and other categories indicating a statistical separation. The lack of comparison between Level 2 and 

Level 3 in the table underscores that there is no-significant threshold between these levels, as such of less distinction. 

The analyses then leads to explore two categories of predictor cobining the Level 2 and Level 3 as they are not 

statistically distinguishable.  

Table 6: Model Estimation 

 

Predictive Capacity of the Aptitude Test 

Table 7: Preliminary analyses results for logistic regression 
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The analysis found a clear distinction in predictive capacity between Level 1 and Level 2+Level 3 using ATRP scores, 

leading to further exploration focused on a binary classification of productivity levels. Assessment of the logistic 

regression model revealed significant predictors, as indicated by odds ratios, and confirmed the model's superiority 

over an intercept-only model, although its explanatory power was limited. The model is presented in the general 

formula above: log(p /(1−p) = 0.028⋅ ATRP Score + 0.495     

Table 8: Logistic regression model fit 

 

Table 9: Logistic regression model fit 

 

ATRP: Indicative Norm 

Table 9: Norm of the ATRP 
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Level 1:  This category is for scores below 45.00, classified as having uncertain productivity. It indicates that 

individuals with scores in this range are less likely to be considered productive based on the criteria set by the ATRP. 

Level 2: Scores in this range are considered likely productive but not as high as those in Level 3. This indicates a 

moderate level of productivity. 

Level 3: This is the highest productivity level indicating that scores above 46.35 are associated with a significantly 

high level of productivity. 

Two Tier Norm: 

Level 1: Associated with uncertain productivity. Level 2+: A level of productivity that is likely or very high. 

In summary, the model reveals that "ATRP Score" significantly predicts "Productivity Levels," albeit with low overall 

explanatory power. While the predictor "ATRP Score" influences the likelihood of productivity outcomes, its practical 

significance and predictive ability are limited.  

Nonetheless, based on findings, the norms for Level 1 and Level 2+Level 3 classifications are established, indicating 

uncertain productivity for scores below 45.00 (Level 1), likely productivity for scores between 45.01 and 46.35 (Level 

2), and significantly high productivity for scores above 46.35 (Level 3). Additionally, a two-tier classification system 

is proposed, designating Level 1 as uncertain productivity and Level 2+ as likely or very high productivity. 

Table 10: Table of Specification for Aptitude Test for Research Productivity 

Competencies/Topics Number of Items (Item Location) 
Number of 

items 

Percentage 

(%) 

Research Terminal 

Report 

209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 

219, 220, 221, 222 
14 5.05 

Citation and referencing 
223, 224, 225, 226, 227, 228, 229, 230, 231, 

232, 233, 234, 235 
13 4.69 

Researcher Qualities and 

Character 

236, 237, 238, 239, 240, 241, 242, 243, 244, 

245, 246, 247, 248, 249, 250, 251 
16 5.77 

Research Ethics 
252, 253, 254, 255, 256, 257, 258, 259, 260, 

261 
10 3.61 

Research Productivity 
262, 263, 264, 265, 266, 267, 268, 269, 270, 

271, 272, 273, 274, 275, 276, 277 
16 5.77 

Total  277 100 

CONCLUSIONS 

• The emerging dimensions of research productivity includes Personal Agency which highlights the individuals 

capacity to assert action in conquering research endeavors; Motivation which underlines the importance of 

internal drives and external incentives; One’s Affordances which puts premium the resources and 

opportunities within reach of the researchers and Professional backgrounds capturing ones prior experience 

and expertise.  

• The CVI Index = 1.00 after three rounds of revision, supports the quality of the ATRP in terms of content 

relevance and appropriateness. 
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• The ATRP posits a level of reliability, Cronbach Alpha = 0.917 (CTT-based)) to a 1-PL reliability of 0.99 (IRT-

based) in its final form.  

• The ATRP is unidimensional. This affirms that the test scale is accurately measuring the construct of research 

productivity ensuring its validity. 

• The ATRP significantly fits with the Rasch Measurement Model highlighting the relative difficulty of items and 

the abilities of respondents, indicating a well-calibrated scale for measuring research productivity aptitude. 

• The ATRP significantly predicts research productivity but with a modest effect size. 

• The emerging dimensions of research productivity includes Personal Agency which highlights the individuals 

capacity to assert action in conquering research endeavors; Motivation which underlines the importance of 

internal drives and external incentives; One’s Affordances which puts premium the resources and 

opportunities within reach of the researchers and Professional backgrounds capturing ones prior experience 

and expertise.  

• The CVI Index = 1.00 after three rounds of revision, supports the quality of the ATRP in terms of content 

relevance and appropriateness. 

• The ATRP posits a level of reliability, Cronbach Alpha = 0.917 (CTT-based)) to a 1-PL reliability of 0.99 (IRT-

based) in its final form.  

• The ATRP is unidimensional. This affirms that the test scale is accurately measuring the construct of research 

productivity ensuring its validity. 

• The ATRP significantly fits with the Rasch Measurement Model highlighting the relative difficulty of items and 

the abilities of respondents, indicating a well-calibrated scale for measuring research productivity aptitude. 

• The ATRP significantly predicts research productivity but with a modest effect size. 

RECOMMENDATIONS 

• Broaden application ATRP in forms like, human resource assessment, institutional assessment, policy 

development, and curriculum development. 

• Continue the improvement cycle of the ATRP by subjecting it to validation particularly in improving its effect 

size in the predictive capacity though incorporation of other factors of the researcher in the model; as well as 

through further reliability testing across varying populations. 

• Utilize rash model insights in re-evaluating the items in the scale to balance the item difficulties across ability 

levels. 

Strengthen ethical considerations in the norm process by subjecting the descriptions to a consequential validity 

review. 
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