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Abstract 

Authentic assessment is an important area in the acquisition and 

demonstration of competencies. The study investigated authentic assessment 

tools in Higher Education Institutions in terms of frequency and relationship 

with pedagogical competence. The study employed a quantitative research 

approach with a descriptive survey design to describe the frequency and 

relationship between authentic assessment tools and pedagogical 

competence. The study involved 231 third-year undergraduate science 

student teachers who were selected by proportional stratified random 

sampling. The findings indicated that the frequency of using authentic 

assessment tools varied per tool, ranging from once per week for practical 

work and once per semester or year for teaching practice, portfolio, and 

project. Furthermore, findings indicated a significant relationship between 

authentic assessment tools and pedagogical competence. It was found that 

66.2 per cent of the variations in pedagogical competence were explained by 

variations in the authentic assessment tools. The study concludes that the 

frequency of using authentic assessment tools determines the acquisition of 

competencies among students. Similarly, it is concluded that the usage of 

authentic assessment tools significantly relates to pedagogical competence. It 

is thus recommended that Higher Education Institutions formulate policies on 

the use of authentic assessment tools. 

 

Keywords: Authentic assessment, practical work, portfolios, project, 

pedagogical, competence 

 

Introduction 

There is a growing consensus among scholars that authentic assessment plays 

a crucial role in developing and demonstrating teaching professional 

competencies (Dahlback et al., 2020; Koh et al., 2019; Mcarthur, 2020). 

Authentic assessment, defined as assessment methods reflecting real-life 

experiences (Vu & Dall’Alba, 2014), actively engages students in task 

performance, which is particularly beneficial for undergraduate science 

student-teachers in acquiring pedagogical competencies (De Prada et al., 2
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022; Odumosu & Areelu, 2018). Moreover, it enables them to showcase these 

competencies effectively (Aliu & Aigbavboa, 2021; Çiçek & Taşpınar, 

2021), thereby enhancing the learning process (Quansah et al., 2019; 

Tkatchov et al., 2022; Villarroel et al., 2018). 

 

Despite the widespread use of authentic assessment in higher education 

institutions (HEIs), critiques persist regarding graduates' perceived 

inadequacies in competencies (Kafyulilo et al., 2013; Komba & Mwandaji, 

2015; Quansah et al., 2019), articulated by both employers and graduates 

(Ashford-Rowe et al., 2014; Villarroel et al., 2018). While studies 

acknowledge the role of authentic assessment tools in measuring and 

enhancing learning and competencies (De Prada et al., 2022; McArthur, 

2022), there remains a gap in understanding the frequency of tool usage and 

its correlation with pedagogical competence acquisition. 

 

Pedagogical competence, crucial for effective teaching and student 

management (Cohen et al., 2010), necessitates active student engagement in 

task execution for competency acquisition. While some studies explore the 

frequency of authentic assessment usage ( Nicol et al., 2019; Oudkerk Pool et 

al., 2020), and others examine the relationship between tool usage and 

teaching professional competencies ( De Prada et al., 2022; Žerovnik & 

Nančovska Šerbec, 2021), a few address both aspects simultaneously. This 

paper addresses this gap by investigating the frequency of authentic 

assessment tool usage and its relationship with pedagogical competence 

among undergraduate science student-teachers in Tanzania. 

 

This study was guided by the following research questions: What is the 

frequency of authentic assessment tool usage in HEIs? And, what is the 

relationship between authentic assessment tool usage and pedagogical 

competence? By addressing these questions, this study seeks to contribute to 

a deeper understanding of the role of authentic assessment in fostering 

teaching competencies and informing educational practices. 

 

Authentic Assessment Tools in Higher Education Institutions 

Authentic assessment tools encompass forms of assessment that simulate 

real-life situations, actively engaging students in tasks conducive to learning 

enhancement. While several scholars have extensively documented authentic 

assessment tools relevant to demonstrating or acquiring competencies among 

undergraduate science student-teachers (James & Casidy, 2018; Kinay & 

Bagceci, 2016; Olfos & Zulantay, 2007), there remains a notable gap in the 

literature regarding their specific application and effectiveness within higher 

education institutions. 
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For example, Ellis et al. (2020) explained the effectiveness of the use of 

authentic assessment tools in preventing cheating among students. They 

argued that authentic assessment tools involve real-life experiences and 

engage students actively in carrying out such tasks, making them less likely 

to commit cheating. Furthermore, Silveira et al. (2017) indicated the use of 

authentic assessment to enhance reflective competencies among students as 

they are actively engaged in carrying out the tasks. Likewise, Sewagegn and 

Diale (2020) commented on the great role of authentic assessment tools in 

promoting students' learning, leading to competency acquisition. This study 

sought to address this gap by examining four specific authentic assessment 

tools: portfolios, projects, teaching practice, and practical work, and their 

implications for enhancing pedagogical competencies among student-

teachers. 
 

Pedagogical Competence and the Role of Authentic Assessment Tools 

Pedagogical competence, often defined as the capacity to facilitate learning 

among learners through various teaching methods and an understanding of 

learners and their characteristics, is crucial for effective teaching (Joanna et 

al., 2018; Shulman, 1987). Schneider and Plasman (2011) underscore its 

significance as a unique competence essential for teaching and the 

development of expertise, encompassing knowledge of learning principles, 

instructional strategies, and classroom management skills (Kitta, 2004). This 

competence extends to decision-making regarding the selection and 

application of teaching methods suitable for different contexts and student 

groups (Koludrovic & Ercegovac, 2017). 
 

Effective pedagogical knowledge ensures that subject matter is effectively 

conveyed to learners, distinguishing competent teachers from those who may 

require further development in the profession (Anoh, 2021). It is not solely 

about possessing content knowledge but also about delivering it effectively to 

learners. Pedagogical knowledge equips teachers, including undergraduate 

science student-teachers, with the competencies necessary to organise and 

manage classrooms and select appropriate teaching methods (LeeShing et al., 

2015). 
 

Moreover, pedagogical competencies influence learner motivation and 

engagement, with instructors possessing strong pedagogical knowledge 

reinforcing learning through appropriate teaching approaches, positive 

reinforcement, and suitable teaching materials (Adamu & Mohammed, 2022). 

Kihwele and Mtandi (2020) further highlight a positive relationship between 

authentic assessment tools, particularly teaching practice and the acquisition 

of pedagogical competencies among prospective teachers. They argue that 

engagement in teaching practice enhances competencies such as the selection 

and utilisation of teaching and learning materials. 
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While some studies suggest a positive association between teaching practice 

and pedagogical competence (Amankwah et al., 2017; Kihwele & Mtandi, 

2020), others, like Mungure (2016), indicate that teaching practice may not 

always effectively enhance pedagogical competence due to ineffective 

implementation. However, the specific relationship between authentic 

assessment tools and the acquisition of pedagogical competencies remains 

understudied. This study addresses this gap by investigating how pedagogical 

knowledge may be acquired through the use of authentic assessment among 

undergraduate science student-teachers. Additionally, it explores the 

relationship between authentic assessment tools and the development of 

pedagogical competencies, shedding light on their potential impact on teacher 

education and practice. 

 

Methodological considerations 

This study employed a quantitative research approach utilising a descriptive 

survey research design. The quantitative approach facilitated the collection of 

a substantial amount of data within a limited timeframe (Lodico et al., 

2010)A descriptive survey research design was chosen to elucidate the 

frequency and relationships between authentic assessment tools, such as 

portfolios, projects, practical work, and teaching practices, and undergraduate 

science student-teachers pedagogical competencies.  

 

The study's target population consisted of 650 third-year undergraduate 

science student-teachers specialising in Biology and Chemistry subjects at 

two universities in Tanzania. The sample for this study was drawn from third-

year science student-teachers enrolled in a Bachelor of Science with an 

Education Degree program at two Higher Education Institutions (HEIs). 

These two HEIs were chosen based on their significant enrollment figures 

compared to other institutions offering BSC ED degree programmes in 

Tanzania (TCU, 2021). Third-year science student-teachers were selected as 

participants because they were expected to have encountered various 

assessment tasks throughout their three years of study. Participants were 

chosen through proportional stratified random sampling to ensure gender 

representation. A total of 231 respondents were selected as the sample from 

both institutions, as indicated in Table 1. 

 
Table 1: Demographic characteristics of the science student-teachers (n= 231) 

Institution Gender Number of Participants 

A 

 

 

B 

Males 

Females 

Males 

Females 

60 

60 

56 

55 

 Total 231 
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The data were collected through questionnaires. Close-ended questionnaires 

were administered to undergraduate science student-teachers to collect data 

on the frequency and relationship between authentic assessment tools and 

pedagogical competencies. The questionnaires were designed by a researcher 

and conducted face-to-face, where respondents were provided with the 

instruments to fill out and later collected by the researcher. These 

questionnaires were structured in a Likert scale format. The Likert scale 

allowed respondents to indicate their level of agreement or disagreement with 

a series of statements. Typically, response options ranged from "Strongly 

Disagree" to "Strongly Agree," with various degrees of agreement in 

between. Questionnaires were selected due to their flexibility and capacity to 

gather objective information on the study variables (Johnson & Christensen, 

2014; Singh, 2006). Personal administration was ensured to address potential 

issues related to low return rates associated with mailed or posted 

questionnaires. 
 

To ensure the reliability of the research instruments, a pilot study was 

conducted using third-year undergraduate science student-teachers at a 

different HEI. The pilot study checked out the relevance, readability, 

suitability, and applicability of the items in the questionnaires. It provided 

helpful information that helped to modify the questionnaire by eliminating 

redundant questions. Likewise, the items that needed to be clarified to the 

respondents were modified for clarity. Furthermore, the pilot study helped 

establish the relevance of the suggested research instruments to the research 

questions. The Cronbach’s coefficient alpha was calculated to ensure the 

reliability of the questionnaire in terms of internal consistency. This is 

because Cronbach’s coefficient alpha is used to estimate reliability for 

questions with several possible answers (Gall et al., 2003). Cronbach’s alpha 

was used as a measure of internal reliability. 
 

Findings  

The findings of the study are presented in terms of research questions 

hereunder. 
 

The Frequency of Instructors Using Authentic Assessment Tools 

The study examined the frequency of using authentic assessment tools, such 

as portfolios, projects, practical work, and teaching practice, among 

instructors in higher education institutions. The findings indicated the 

frequency of use of authentic assessment tools, as presented in the figures 

below. 
 

Frequency of project usage by Instructors 

Projects, as one of the authentic assessment tools, were utilised by 

instructors; however, the frequency of use varied per semester or per year. 
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For instance, as depicted in Figure 1, 30 per cent of the respondents indicated 

that projects were used once per semester, 20 per cent indicated projects were 

used once per year, and 50 per cent indicated that projects were not used at 

all. The frequency of using projects, as reported by respondents, fell between 

infrequent use and non-use entirely. This suggests that projects were not 

commonly employed, as illustrated in Figure 1, with their utilisation limited 

to once per semester or year. The aim was to ascertain the frequency with 

which instructors utilised projects, whether weekly, semesterly, or yearly. 

 
Figure 1: Frequency of using projects 

 

Frequency of portfolio usage by Instructors 

The study revealed that instructors employed portfolios, albeit at minimal 

rates. For instance, 18 per cent of the surveyed respondents (undergraduate 

science students) reported the use of portfolios once per semester, while 22 

per cent reported usage once per year. Notably, 60 per cent of respondents 

indicated that portfolios were not used at all, as illustrated in Figure 2. 

 

Interview findings from both instructors and undergraduate science students 

indicated a lack of portfolio utilisation across all courses in biology and 

chemistry subjects. Additionally, in educational courses, portfolios were only 

employed in select courses such as teaching methods and those related to 

curriculum and instruction. This underscores the infrequent usage of 

portfolios, even in courses where they were implemented, typically occurring 

either once per semester, per year, or not at all. 

 
Figure 2: Frequency of portfolio usage 
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Frequency of practical work usage by Instructors 

The research findings revealed that practical work was consistently 

conducted once weekly, with all respondents from Institution 'A' and 'B' 

reporting a 100 per cent utilisation rate. It was observed that practical work 

occurred weekly throughout the entire semester, resulting in multiple 

practical sessions being conducted per semester. 

 

For instance, instructors indicated the regular conduct of practical work in 

both Biology and Chemistry courses. However, contrasting responses were 

noted from undergraduate science students, particularly regarding practical 

work in chemistry. While practical work in biology was conducted on a 

weekly basis, students reported that practical work in Chemistry occurred as 

a single course during the first year. Within this course, nine practical 

sessions were held covering various areas of Chemistry such as organic 

Chemistry, inorganic Chemistry, and Physical Chemistry. This suggests that 

different chemistry fields featured varying weekly practical sessions, unlike 

Biology. 

 

Furthermore, the findings showed that practical work in Chemistry was 

concluded once conducted, indicating some summative aspects associated 

with these sessions. 

 
Figure 3: Frequency of practical work usage 

 

Frequency of using teaching practice by Instructors 

The findings indicated that 100 per cent of the respondents reported using 

teaching practices once per year. This suggests that in both higher education 

institutions, 'A' and 'B', teaching practice was conducted annually, as 

evidenced in Figure 4. Respondents indicated that teaching practice was 

carried out once per year after the conclusion of the second semester for first 

and second-year undergraduate science student-teachers. Both the 

questionnaire responses and interview data revealed that teaching practice 

was utilised once per year. Findings indicated a consensus among 

respondents regarding the frequency of teaching practice. 
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Figure 4: Frequency of using teaching practice 

 

Relationship between authentic assessment tools and Pedagogical 

Competence 

Linearity assumption  

Linearity is the assumption of multiple regression, which specifies that the 

residuals should have a straight–line relationship with the predicted 

dependent variable score (Pallant, 2016). Linearity is an important 

assumption due to the fact that it gets rid of the biasness of estimations if is 

violated (Keith, 2019).  

 
Figure 5: Scatter matrix for pedagogical competence 

 

The scatter matrix was employed to test the linearity assumption. The scatter 

matrix indicates a linear association between pedagogical competence and 

tools of authentic assessment (i.e., independent variables) employed in the 

regression model since all points appearing in the first quadrate were 

increasingly positive for the relationship between pedagogical competence 

score and all the independent variables. 
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Figure 6: Box plot on tools of authentic assessment and pedagogical competence score  

 

An outlier is a data point that is very high or very low from the rest of the 

observations in a statistical study. When conducting statistical analysis, an 

outlier might cause significant complications that may lead to a wrong 

inference of the results. The box plot indicates that there is no point which is 

below or above the lower whisker or the upper whisker of the box plot, as 

indicated in Figure 6. This implies that the pedagogical competence score, as 

well as the whole score for the tools of authentic assessment, do not have an 

outlier. Therefore, this means that the findings obtained in the model which 

involves these variables were not affected by outliers; hence, the findings are 

valid. 

 

Normality assumption  

The test for normality of content competence (dependent variable) was done 

by use of the Kolmogorov-Smirnov test. Given that H0 and H1, set α=0.05, 

the rule is that reject H0 if P-value is less than α else fail to reject H0, where: 

H0: The data is normal 

H1: The data is not normal 

 
Table 2: Test of normality 

Variable Kolmogorov-Smirnova Shapiro-Wilk 

  

Residual 

Statistic 

4.139 

df 

231 

Sig. 

0.056 

Statistic 

5.947 

df 

231 

Sig. 

0.2065 

 

=Data are normally distributed 

=Data are not normally distributed 
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By using the Kolmogorov-Smirnov test of normality, pedagogical 

competence data is normal since the P-value, 0.056, is above 0.05 and, thus, 

we fail to reject the null hypothesis (H0). This implies that the residual values 

obtained in the model were normally distributed and are purely random. The 

study, therefore, concluded that the pedagogical competence variable is 

normal in distribution, and hence, subsequent analysis could be carried out. 

The dependent variable should be normally distributed because the study was 

using a multiple linear regression model, where the condition of normality 

must be satisfied (Pallant, 2016). 

 
Table 3: The Breusch pagan test of heteroscedasticity 

Source chi2 df p 

Heteroskedasticity 3.3 14 0.5378 

Skewness 4.76 4 0.2582 

Kurtosis 0.57 1 0.9939 

Total 8.63 19 0.3962 

H0:  = 0 The residuals variance is constant (homoscedasticity) 

H0:  > 0 The residual variance is not constant  

P value > 0.05 fails to reject the null hypothesis 

 

There is no heteroscedasticity since the p-value is greater than 0.05. 

Therefore, this implies that the model is free from the heteroscedasticity 

problem and that the model is robust. 

 
Table 4: Test of Multicollinearity (i.e., variance inflation factor) 

Variable VIF 1/VIF 

Portfolio score 1.15 0.865953 

Project score 1.11 0.897793 

Practical score 1.06 0.942827 

Teaching score 1.04 0.963874 

Mean VIF 1.09  
 

Whenever multiple linear regression is employed, the multicollinearity test is 

employed to assess if the independent variables included in the model 

influence one independent variable or another independent variable. The rule 

of thumb is that there is always severe multicollinearity if the variance 

inflation factor (VIF) is above 10. VIF should be less than 10 to indicate a 

lack of multicollinearity (Pallant, 2016). There is no multicollinearity since 

the VIF for all independent variables was below 10, and the average of all 

VIFs was also below 10. 
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Table 5: Relationship between tools of authentic assessment and Pedagogical 

Competence 

Pedagogical 

competence 

Score 

 Coef.  St.Err.  t-

value 

 p-

value 

 [95% 

Conf 

 Interval]  Sig 

Portfolio score 0.221 0.042 5.28 0.000 0.004 1.139 *** 

Project score 0.027 0.055 0.50 0.620 -0.081 0.135  

Practical score 0.012 0.095 0.13 0.899 -0.174 0.198  

Teaching score 0.401 0.047 8.60 0.000 0.093 2.310 *** 

Constant 43.579 5.001 8.71 0.000 33.723 53.436 *** 

 

Mean dependent var 20.533 SD dependent var  6.190 

R-squared  0.662 Number of obs   227.000 

F-test   31.552 Prob > F  0.000 

Akaike crit. (AIC) 1378.607 Bayesian crit. (BIC) 1395.732 

*** p<.01, ** p<.05, * p<.1 

 

Multiple linear regression was employed to investigate the relationship 

between tools of authentic assessment and content competence among 

undergraduate prospective science teachers. The results presented in Table 5 

indicate that the independent variables included in the model served as good 

predictors of pedagogical competence among the undergraduate prospective 

science teachers. Approximately 66.2 per cent of the variance in pedagogical 

competence was accounted for by the variations in the explanatory variables 

incorporated into the model. Furthermore, the collective influence of the 

explanatory variables in the model significantly impacted pedagogical 

competence among the undergraduate prospective science teachers (F = 

31.552, P < 0.001). 

 

However, it was observed that the predictor variables, namely practical work 

score and project score, did not significantly influence pedagogical 

competence among the undergraduate prospective science teachers in the 

study area. Conversely, the predictor variables portfolio score and teaching 

score significantly influenced pedagogical competence among the 

undergraduate prospective science teachers. 

 

Specifically, the teaching practice score demonstrated a significant influence 

(P < 0.001) on pedagogical competence among the undergraduate prospective 

science teachers, with a coefficient of 0.041. This indicates that for every 

one-unit increase in the teaching practice score, the pedagogical competence 

is expected to increase by 0.041 scores. Thus, a direct proportional 

relationship exists between teaching practice and pedagogical competence, 

suggesting that the application of teaching practice positively impacts 

pedagogical competence. 
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Similarly, the portfolio score was found to be significant at P < 0.001, with a 

coefficient of 0.221. This implies that for every one-point increase in the 

portfolio score, the pedagogical competence among undergraduate 

prospective science teachers would increase by 0.221 scores. Therefore, a 

positive relationship exists between portfolio utilisation and pedagogical 

competence, indicating that a higher application of portfolios leads to an 

increase in pedagogical competence among undergraduate prospective 

science teachers. 

 

Discussions of the Findings 

The findings reveal a diverse landscape regarding the of authentic assessment 

tools by instructors in higher education institutions (HEIs), with responses 

varying from weekly, semesterly, and yearly to not at all. Predominantly, the 

study focuses on four authentic assessment tools: portfolios, projects, 

practical work, and teaching practice. The analysis suggests a need for 

increased emphasis on project-based assessments, particularly in Bachelor of 

Science with Education programs, where competencies in designing teaching 

materials and research methodologies are pivotal for post-graduation teaching 

roles. While projects were utilised to some extent, the frequency fell short of 

optimal levels across various courses. 

 

The observed infrequency, whether annually, semesterly, or non-existent, 

raises concerns regarding competency acquisition among learners. 

Particularly noteworthy is the minimal utilisation of projects in biology and 

chemistry courses, where traditional assessment methods prevail over 

authentic assessment tools. Even in pedagogical educational courses, where 

projects were employed for material design, their frequency remained 

suboptimal, potentially hindering desired competency outcomes. These 

findings echo existing critiques on graduate weaknesses (Quansah et al., 

2019; Thambusamy et al., 2014). Corroborating prior research, the findings 

align with assertions by Baysura et al. (2016), Benzer and Şahin (2013), and 

Bhukuvhani et al. (2012), emphasising the sporadic use of projects and 

portfolios across educational contexts. Notably, portfolios were and 

underutilised in biology and chemistry courses, signalling a necessity for 

increased integration. 

 

While collectively, authentic assessment tools significantly impacted 

pedagogical competencies, variations in their influence were observed. 

Practical work and project scores displayed minimal influence on 

pedagogical competence among undergraduate science student-teachers. 

Conversely, teaching practice and portfolio scores substantially positively 

influenced pedagogical competencies, indicating their importance in 

competency acquisition. The positive correlation between teaching practice 
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and pedagogical competencies aligns with findings by Amankwah et al. 

(2017) and Hagos et al. (2020), underscoring the role of active engagement in 

teaching methodologies. Similarly, Kihwele and Mtandi (2020) emphasise 

the link between teaching practice and pedagogical competence development 

among prospective teachers. 

 

Portfolios, encompassing document preparation and design, were associated 

with enhanced pedagogical competencies, particularly in curriculum 

interpretation and teaching methodology. The observed relationship resonates 

with the findings by Oudkerk Pool et al. (2020), Iqbal et al. (2021), and 

Ndihokubwayo et al. (2020), highlighting the role of portfolios in fostering 

pedagogical competency through active engagement. In summary, while 

authentic assessment tools collectively contribute to pedagogical competency 

development, their varied utilisation underscores the need for targeted 

interventions, particularly in enhancing the frequency and integration of 

projects and portfolios across educational curricula. 

 

Conclusions 

The disparity in the utilisation of authentic assessment tools is apparent. 

Certain authentic assessment tools were seldom employed or utilised 

minimally, thereby impacting the acquisition of pedagogical competence 

among undergraduate science student-teachers. Practical work was 

administered once per week, while portfolios, projects, and teaching practice 

were implemented once per semester or year. Despite the correlation between 

authentic assessment tools and pedagogical competence, the significance of 

their frequency of use warrants acknowledgement. 

 

Recommendations 

Higher Education Institutions (HEIs) should consider formulating 

comprehensive, authentic assessment policies to offer clear guidance to both 

students and instructors regarding their implementation. Specifically, these 

policies should encompass detailed guidelines on the general conduct of 

authentic assessment and the utilisation of authentic assessment tools within 

HEIs. Moreover, there should be an emphasis on fostering academic inquiry 

into the efficacy and implementation of authentic assessment methodologies 

across diverse disciplines. This entails conducting longitudinal studies, 

comparative analyses, and qualitative investigations to deepen our 

understanding of how authentic assessment practices influence student 

learning outcomes. 
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