


Specialized Pedagogical Training and Teaching Competencies of Food Science Teachers in Mezam Division, Cameroon
ABSTRACT
This study investigated how specialized food science pedagogical training relates with the teaching competencies of food science secondary school teachers in Mezam Division, Cameroon. Guided by two objectives, to determine the impact of teachers’ content knowledge and to evaluate the influence of practical and laboratory skills on their teaching competencies, the study adopted a convergent parallel mixed-methods design. Quantitative data were collected through structured questionnaires administered to 92 food science teachers, while qualitative insights were gathered from semi-structured interviews with four pedagogic inspectors. Descriptive statistics, Pearson correlation, and multiple regression analyses were used to test the hypotheses, complemented by thematic analysis of qualitative data. Findings revealed a statistically significant positive relationship between teachers’ content knowledge and their teaching competencies (r = 0.601, p < 0.05), with content mastery explaining 36% of the variance in teaching effectiveness. Similarly, practical and laboratory skills exhibited a moderate but significant influence (r = 0.411, p < 0.05), accounting for 16.9% of the variance. Qualitative evidence confirmed that while teachers demonstrated strong theoretical grounding, many lacked consistent practical exposure due to inadequate laboratory facilities and limited in-service training. The study concluded that both content knowledge and practical skills are vital predictors of teaching competency in food science education. It recommends continuous, context-based professional development, improved laboratory infrastructure, and stronger mentorship systems to enhance teachers’ instructional effectiveness across secondary schools in Mezam Division.
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INTRODUCTION
The quality of food science education in secondary schools largely depends on teachers’ mastery of content knowledge and their ability to translate that knowledge into effective classroom practice. Food science, being an interdisciplinary field that draws from biology, chemistry, and nutrition, requires educators who are both scientifically proficient and pedagogically competent. According to Zohar (2023), teachers who possess a strong foundation in food science content are more capable of simplifying complex concepts, fostering inquiry, and promoting critical thinking among learners. However, mastery of content alone is insufficient without the ability to demonstrate and apply theoretical principles through practical experiences. Hence, teachers’ practical and laboratory skills play a vital role in linking theory with real-world applications and enhancing students’ understanding of food science.
In the Mezam Division of Cameroon, where secondary schools are increasingly incorporating technical and vocational subjects, the effectiveness of food science teaching depends heavily on teachers’ specialized training in both content and practical pedagogy. Teachers without adequate content knowledge or laboratory proficiency often struggle to deliver lessons that stimulate scientific curiosity and problem-solving among students (National Research Council, 2006). Conversely, according to Darling-Hammond et al. (2020), teachers who undergo specialized pedagogical training in food science develop the confidence and technical expertise needed to design interactive lessons, conduct experiments, and guide students in hands-on learning activities. Such competencies are critical in preparing students for careers in nutrition, food safety, and other science-based industries. 
Therefore, this study focuses on examining how teachers’ mastery of food science content knowledge and their practical laboratory skills influence their overall teaching competencies. By assessing these two dimensions, the study aims to provide evidence on how specialized pedagogical training can enhance effective teaching and learning in food science within the Mezam Division. Strengthening these competencies is essential for improving instructional quality, fostering student engagement, and promoting a scientifically literate and skilled population capable of contributing to national development.
Background to the Study
Food science education has emerged as an increasingly vital component of Cameroon’s secondary school curriculum, reflecting the government’s broader commitment to strengthening technical and vocational education as a driver of national development. This emphasis aligns with policy objectives aimed at achieving food security, improving nutrition, and enhancing public health (United Nations Children’s Fund & World Health Organization, 2018). In a country where agriculture and food production remain major economic sectors, developing students’ scientific understanding of food processing, preservation, and safety is critical to addressing challenges such as malnutrition and post-harvest losses. Consequently, food science education serves not only academic purposes but also socio-economic and health-related goals by preparing learners to contribute meaningfully to the national vision of sustainable food systems. However, the effectiveness of food science education depends substantially on the professional competencies of the teachers who deliver it. These competencies include mastery of food science content, pedagogical knowledge, and the ability to demonstrate concepts through practical and laboratory applications. Many teachers assigned to teach food science in Mezam Division were originally trained in related but non-specialized disciplines such as general science or home economics. This mismatch in training has historically limited the depth and accuracy of instruction, leading to a superficial treatment of key topics and minimal incorporation of laboratory-based activities. Without adequate practical engagement, students often struggle to connect theoretical principles with real-world applications, which weakens their scientific reasoning and problem-solving abilities.
Recognizing these gaps, the Ministry of Secondary Education, in partnership with international organizations such as UNESCO and the World Bank, introduced specialized pedagogical training programs designed to enhance teachers’ mastery of food science content and laboratory-based instructional methods (UNESCO, 2024). These capacity-building initiatives aim to bridge the persistent gap between theory and practice by equipping teachers with the skills to plan, implement, and assess practical lessons effectively. Teachers are trained to handle laboratory equipment, conduct experiments safely, and guide students through inquiry-based learning processes. Teachers who undergo such targeted professional development demonstrate improved confidence, stronger pedagogical integration of theory and practice, and enhanced student engagement during laboratory sessions. Empirical evidence supports the assertion that teachers’ content knowledge significantly influences their instructional effectiveness. Darling-Hammond et al. (2020) highlight that teachers with strong subject matter expertise are better able to design coherent lessons, diagnose student misconceptions, and select appropriate teaching strategies. In food science education, this means possessing a deep understanding of topics such as food microbiology, biochemistry, food preservation techniques, and nutritional science, and being able to translate these abstract concepts into meaningful learning experiences. Similarly, Smith and Jones (2021) argue that teachers’ laboratory and practical competencies are central to fostering scientific thinking, observation, and experimentation skills among learners. When teachers can skillfully demonstrate experiments and facilitate hands-on inquiry, students are more likely to develop curiosity, conceptual understanding, and transferable problem-solving abilities.
The theoretical foundation of this study is anchored in Shulman’s (1986) Theory of Pedagogical Content Knowledge (PCK), which emphasizes that effective teaching requires not only mastery of subject content but also the ability to translate that knowledge into instructional strategies that promote student understanding. PCK asserts that teachers’ competencies are shaped by the integration of content knowledge with pedagogy, enabling them to design lessons that are both conceptually accurate and pedagogically effective. In the context of food science education, this theory justifies examining both teachers’ content knowledge and their practical laboratory skills, as mastery of theoretical principles alone is insufficient for fostering student learning in a discipline that is inherently practical and experiential. By grounding the study in PCK, it becomes possible to conceptualize specialized pedagogical training as a mechanism for enhancing teachers’ ability to link scientific theory with hands-on application, thereby improving instructional quality and student engagement. Additionally, this study draws on Bandura’s (1977) Social Learning Theory, which posits that learning occurs through observation, modeling, and practice in social contexts. Applied to teacher professional development, the theory highlights that teachers acquire and refine instructional skills not solely through formal coursework but also through mentorship, peer observation, and guided practice in the classroom or laboratory. This perspective supports the investigation of practical and laboratory-based training as critical components of teacher competency, as such experiential learning opportunities enable educators to internalize effective teaching strategies, build confidence, and enhance their instructional performance. Together, Shulman’s PCK and Bandura’s Social Learning Theory provide a robust theoretical foundation, justifying the study’s focus on both content mastery and practical pedagogical skills as determinants of teaching competence in secondary school food science education in Mezam Division.
In Mezam Division, however, the implementation of the practical components of the food science curriculum remains challenging. Schools often contend with insufficient laboratory infrastructure, inadequate instructional materials, and a shortage of teachers who have received specialized training in food science pedagogy (Kumari et al., 2025). These limitations constrain teachers’ ability to deliver practical lessons that align with curriculum standards. Nonetheless, recent educational initiatives and studies (e.g., Adewale, 2022) indicate growing awareness among teachers, administrators, and policymakers about the importance of practical and experiential learning in enhancing student outcomes. Strengthening specialized pedagogical training that integrates both theoretical mastery and hands-on laboratory competence is, therefore, essential for improving teaching quality and student performance in food science. Within this context, the present study seeks to investigate the extent to which teachers’ mastery of food science content and their practical laboratory skills influence their overall teaching competencies in secondary schools across Mezam Division. By examining these relationships, the study aims to generate evidence-based insights into how specialized pedagogical training can be optimized to enhance the quality of food science instruction. The findings are expected to inform teacher training programs, curriculum development, and policy reforms that support the advancement of technical and vocational education in Cameroon. Ultimately, improving teachers’ professional competencies in food science is a crucial step toward nurturing a generation of learners equipped with both the theoretical and practical expertise necessary for innovation in food technology, nutrition, and sustainable development.
Statement of the Problem
The effective teaching of food science in Cameroon’s secondary schools, particularly in Mezam Division, is hindered by teachers’ limited mastery of subject content and inadequate practical skills. Although food science is central to national goals in food security and vocational education, many teachers assigned to the subject were trained in general science or home economics and lack specialized knowledge in areas such as food chemistry, microbiology, and nutrition (Nguru, 2021). This results in overly theoretical instruction with minimal practical engagement. Moreover, the absence of sufficient laboratory training and facilities prevents teachers from integrating hands-on learning and experimentation. Consequently, students fail to develop essential scientific and problem-solving skills. This study therefore seeks to examine how teachers’ mastery of food science content and their laboratory competencies influence their overall teaching effectiveness in secondary schools within Mezam Division.
Objectives of the Study
1. Determine the impact of teachers’ content knowledge in food science on their teaching competencies. 
1. Evaluate the influence of teachers’ practical and laboratory skills in food science on their teaching competencies.
Research Questions
1. What is the impact of teachers’ content knowledge in food science on their teaching competencies?
1. What is the influence of teachers’ practical and laboratory skills in food science on their teaching competencies?
Research Hypotheses
Ho1: Teachers’ content knowledge in food science has no significant impact on their teaching competencies.
 Ha₁: Teachers’ content knowledge in food science has a significant impact on their teaching competencies.
Ho2: Teachers’ practical and laboratory skills in food science have no significant influence on their teaching competencies.
Ha2: Teachers’ practical and laboratory skills in food science have a significant influence on their teaching competencies.

METHODOLOGY
This study used a convergent parallel mixed-methods design to examine the impact of specialized food science pedagogical training on teachers’ competencies in Mezam Division. Quantitative and qualitative data were collected simultaneously, analyzed separately, and merged for interpretation to provide a comprehensive understanding of the phenomenon. The quantitative aspect employed a descriptive survey, while the qualitative aspect involved interviews, ensuring triangulation and validity of findings. The study area was Mezam Division in the North West Region of Cameroon, selected for its educational diversity and concentration of secondary schools offering food science. The target population consisted of 118 teachers, from which a sample of 92 was determined using Krejcie and Morgan’s (1970) table. A stratified random sampling technique ensured representation of teachers across school types, while four food science pedagogic inspectors (PI) were purposively selected for interviews to provide deeper insights.
Data were gathered using a questionnaire and a semi-structured interview guide. The questionnaire covered demographic information, content knowledge, practical skills, technology use, and professional development, rated on a four-point Likert scale. The instruments were validated by experts, and a pilot test produced a Cronbach’s Alpha of 0.84, confirming reliability. Quantitative data were analyzed using descriptive and inferential statistics such as means, standard deviations, Pearson correlation, and multiple regression, while qualitative data were analyzed thematically. Ethical approval was obtained, and participants gave informed consent. Confidentiality and anonymity were upheld throughout the study.


FINDINGS
Quantitative Analysis of Findings
Teachers’ Content Knowledge in Food Science and Their Teaching Competencies 
Research Question One: What is the impact of teachers’ content knowledge in food science on their teaching competencies?
Table 1: Descriptive Statistics on Teachers’ Content Knowledge in Food Science 
	S/N
	Statement
	SA
	A
	D
	SD
	SA/A
	SD/D
	Mean
	Std Dev

	1
	I have a strong grasp of theoretical concepts in food science.
	58
	30
	4
	0
	88
	4
	3.59
	0.534

	2
	My content knowledge helps me simplify difficult topics for students.
	41
	43
	6
	2
	84
	8
	3.34
	0.626

	3
	I can confidently handle questions related to food chemistry and nutrition.
	39
	41
	8
	4
	80
	12
	3.28
	0.684

	4
	I link food science topics to real-life applications in teaching.
	47
	39
	5
	1
	86
	6
	3.43
	0.603

	5
	I regularly update my subject knowledge through reading or research.
	40
	42
	7
	3
	82
	10
	3.30
	0.653

	6
	My understanding of the curriculum content enhances instructional quality.
	45
	39
	6
	2
	84
	8
	3.39
	0.624

	7
	I feel well-prepared to teach any topic within the food science syllabus.
	42
	40
	7
	3
	82
	10
	3.33
	0.642

	Overall Mean of Responses
	3.38
	0.61


The data presented in Table 1 offers a descriptive overview of teachers’ content knowledge in food science and its potential impact on their teaching competencies. The findings suggest a strong link between teachers’ subject mastery and their ability to effectively facilitate student learning. Firstly, the high level of agreement on the statement “I have a strong grasp of theoretical concepts in food science” (Mean = 3.59, SD = 0.534) demonstrates that most teachers perceive themselves as possessing robust foundational knowledge in their subject. This strong theoretical grounding is vital for instructional clarity and coherence, both of which are key teaching competencies. The low standard deviation suggests that this perception is consistent among the respondents, which may indicate a general trend of adequate academic preparation among food science teachers in the study area.
Furthermore, the ability of teachers to simplify complex content for students, a practical indicator of pedagogical content knowledge, received high agreement (Mean = 3.34, SD = 0.626), with 84 out of 92 respondents affirming this skill. This suggests that content mastery enables teachers not only to understand concepts themselves but also to transform them into accessible learning experiences for students. Similarly, the high mean score for the statement “I link food science topics to real-life applications in teaching” (Mean = 3.43, SD = 0.603) underscores the teachers’ ability to contextualize learning, thereby enhancing student engagement and understanding, a vital teaching competency, especially in vocational and science-based subjects.
However, a closer look at the item “I can confidently handle questions related to food chemistry and nutrition” (Mean = 3.28, SD = 0.684) reveals slightly more variability in responses, with 12 respondents either disagreeing or strongly disagreeing. This could point to a relative weakness or lack of depth in certain subdomains of food science, which might hinder the teachers’ ability to deliver content comprehensively or respond to students’ inquiries with authority. This finding may warrant targeted content-specific professional development. Equally important is the statement, “I regularly update my subject knowledge through reading or research” (Mean = 3.30, SD = 0.653). While the majority of teachers reported engaging in self-directed professional learning, the slightly lower mean and higher standard deviation suggest that not all teachers consistently seek out new knowledge. In an ever-evolving field like food science, stagnation in content knowledge can negatively impact teaching quality and curriculum relevance.
Overall, the aggregated mean score across all items (Mean = 3.38, SD = 0.61) suggests that teachers generally perceive their content knowledge as positively influencing their teaching competencies. However, the differences in standard deviations among items hint at disparities in individual confidence or expertise levels, which could translate to uneven instructional quality in practice. Therefore, the findings affirm that teachers’ content knowledge in food science plays a significant role in shaping their teaching competencies. The ability to simplify concepts, relate content to real-life applications, and maintain updated knowledge directly contributes to effective teaching. Nonetheless, the variation in responses also points to areas for improvement, particularly in deepening domain-specific expertise and fostering consistent professional growth. Thus, while the impact of content knowledge is clearly positive, strengthening these competencies through targeted training and curriculum support would further enhance teaching effectiveness.
 
Ho1: Teachers’ content knowledge in food science has no significant impact on their teaching competencies.
 Ha1: Teachers’ content knowledge in food science has a significant impact on their teaching competencies.
Table 2: Model Summary on Teachers’ Content Knowledge in Food Science and Their Teaching Competencies  
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.601
	.360
	.353
	2.458

	a. Predictors: (Constant), Teachers’ Content Knowledge in Food Science


Table 2 reveals a correlation coefficient (R) of 0.601, indicating a moderately strong positive relationship between teachers’ subject knowledge and their teaching competencies. The R Square value of 0.360 suggests that approximately 36% of the variation in teaching competencies can be explained by differences in teachers’ content knowledge. This level of explained variance is considerable in educational research, where many factors influence instructional effectiveness. The adjusted R Square of 0.353 accounts for sample size and number of predictors, reinforcing the strength of the model.
Table 3: ANOVA on Teachers’ Content Knowledge in Food Science and Their Teaching Competencies 
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	325.748
	1
	325.748
	53.944
	.000

	
	Residual
	548.082
	90
	6.089
	
	

	
	Total
	873.830
	91
	
	
	

	a. Dependent Variable: Teaching Competencies

	b. Predictors: (Constant), Teachers’ Content Knowledge in Food Science


Table 3, which provides the results of the ANOVA test, shows that the regression model is statistically significant. The F-value of 53.944 and the associated significance level (p = .000) clearly indicate that the model as a whole reliably predicts teaching competencies based on teachers’ content knowledge. This result provides strong justification for rejecting the null hypothesis that there is no relationship between the two variables. The significant F-statistic confirms that the relationship observed is unlikely to be due to chance and that the model explains a meaningful portion of the variance in the dependent variable.
 Table 4: Regression Coefficients on Teachers’ Content Knowledge in Food Science and Their Teaching Competencies  
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95.0% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	5.880
	1.250
	
	4.704
	.000
	3.398
	8.362

	
	Teachers’ Content Knowledge in Food Science
	0.630
	0.086
	.601
	7.343
	.000
	0.459
	0.801

	a. Dependent Variable: Teaching Competencies


Further evidence is found in Table 4, which details the regression coefficients. The unstandardized coefficient (B = 0.630) suggests that for each unit increase in teachers’ content knowledge, their teaching competency is expected to increase by 0.630 units. The standardized beta coefficient of 0.601 reinforces the strength of this effect, indicating a strong influence of content knowledge relative to other possible factors. The t-value of 7.343 is notably high, and the associated p-value of .000 confirms that the predictor variable is statistically significant at a level well below the conventional 0.05 threshold. Moreover, the 95% confidence interval for the regression coefficient (0.459 to 0.801) does not include zero, providing further evidence that the relationship is both statistically and practically significant.
In light of these findings, the null hypothesis (Ho1), which states that teachers’ content knowledge in food science has no significant impact on their teaching competencies, is rejected. The alternative hypothesis (Ha1) is accepted, confirming that there is a statistically significant and positive relationship between the two variables. These results underscore the importance of strong content knowledge in fostering effective teaching, suggesting that professional development efforts aimed at deepening subject mastery can yield substantial benefits for instructional quality and student learning outcomes in food science education.

Table 5: Qualitative Findings on Teachers’ Content Knowledge in Food Science and Their Teaching Competencies
	Category of Variable
	Questioning Themes
	Response Theme
	Key Statements from Inspectors

	Teachers’ Content Knowledge in Food Science and Their Teaching Competencies
	How do you assess the level of content mastery among food science teachers?
	Content knowledge varies but is generally weak in recent graduates
	“Some teachers, especially the new ones, lack deep knowledge of food preservation and processing.” (PI1)

	
	How does inadequate content knowledge affect teaching competencies?
	Poor content mastery hinders effective curriculum implementation
	“When teachers are not grounded, they misrepresent core concepts to students.” (PI2)

	
	What strategies can improve teachers’ content knowledge?
	Continuous subject-based training is essential
	“Regular in-service training is needed to boost teachers’ knowledge.” (PI4)


The interview findings from Table 5 reveal key insights into the connection between food science teachers' content knowledge and their overall teaching competencies. According to the pedagogic inspectors (PI1- PI4), there is a noticeable variation in the level of content mastery among teachers, with a particularly concerning gap observed in recent graduates. PI1 noted that many of these newer teachers lack deep understanding in essential areas such as food preservation and processing. This insufficient subject matter knowledge hampers their ability to deliver lessons effectively and to engage students in meaningful learning experiences.
The impact of this inadequate content knowledge is significant. PI2 emphasized that when teachers are not firmly grounded in their subject, they tend to misrepresent core concepts during instruction. Such misrepresentation not only affects students' understanding of the subject matter but also undermines the integrity of the curriculum implementation process. This finding supports the argument that sound content knowledge is a foundational component of teacher competence and educational effectiveness. To address these shortcomings, the inspectors highlighted the need for continuous subject-based professional development. PI4 stressed that regular in-service training programs are necessary to help teachers update and deepen their knowledge base. Such initiatives are vital for reinforcing theoretical understanding and keeping teachers abreast of current developments in the field of food science. Ultimately, the inspectors' perspectives underscore that enhancing teachers’ content knowledge through sustained professional learning is essential for improving teaching quality and student learning outcomes in food science education.

The triangulation of findings across methods reveals alignment between teachers’ self-assessed content knowledge and the inspectors’ evaluations. Quantitatively, the data showed a moderately strong, statistically significant relationship (R = 0.601, p < .05) between content knowledge and teaching competency, with teachers generally rating their theoretical understanding as high (Mean = 3.38). This perception was validated through qualitative insights, where inspectors acknowledged variability in teachers’ content knowledge, particularly highlighting weaker mastery among newer teachers. While teachers rated themselves confidently, PI1 and PI2 noted specific content gaps, especially in areas like food preservation and processing, that led to misrepresentation of key concepts. Inspectors stressed that without solid grounding in food science, curriculum implementation is compromised. Both data strands converge to emphasize that strong subject knowledge is central to effective teaching and that continuous, content-specific training (PI4) is essential for maintaining instructional quality.
Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies 
Research Question Two: What is the influence of teachers’ practical and laboratory skills in food science on their teaching competencies? 
Table 6: Descriptive Statistics on Teachers’ Practical and Laboratory Skills in Food Science  
	S/N
	Statement
	SA
	A
	D
	SD
	SA/A
	SD/D
	Mean
	Std Dev

	8
	I conduct food science practicals regularly.
	52
	34
	6
	0
	86
	6
	3.50
	.623

	9
	I effectively demonstrate laboratory procedures to students.
	40
	42
	7
	3
	82
	10
	3.29
	.682

	10
	I follow proper safety procedures during experiments.
	38
	40
	10
	4
	78
	14
	3.22
	.720

	11
	I use practicals to reinforce theoretical lessons.
	45
	40
	6
	1
	85
	7
	3.41
	.627

	12
	I can manage laboratory equipment and resources competently.
	39
	41
	8
	4
	80
	12
	3.25
	.701

	13
	Students actively participate in lab-based learning activities.
	44
	39
	7
	2
	83
	9
	3.36
	.660

	14
	My practical skills make my lessons more engaging and interactive.
	41
	40
	8
	3
	81
	11
	3.30
	.686

	Overall Mean of Responses 
	3.33
	.671


The Table 6 suggests that overall, the responses reveal a generally positive perception of practical competency among teachers, although the degree of confidence and consistency in specific areas varies. The highest-rated item, “I conduct food science practicals regularly” (Mean = 3.50, SD = .623), indicates that the majority of teachers (86 out of 92) integrate hands-on experiences into their instructional practice. This is a critical teaching competency in food science education, where experiential learning enhances student comprehension and skill acquisition. The low standard deviation also suggests that this practice is common and relatively uniform across the sample. Practical regularity can directly contribute to students' ability to apply theoretical knowledge, a key goal of competency-based education.
Similarly, a high level of agreement was recorded for the statement, “I use practicals to reinforce theoretical lessons” (Mean = 3.41, SD = .627), showing that most teachers view laboratory work as an essential pedagogical tool rather than a separate activity. This alignment of theory and practice is vital in science education, reinforcing the principle that effective teaching in food science requires an integrated approach. Moreover, “Students actively participate in lab-based learning activities” (Mean = 3.36, SD = .660) reflects the active engagement dimension of competency-based teaching. Student participation suggests not only adequate teacher preparation but also successful classroom management and student motivation during practical sessions. However, several items reveal areas of concern. For instance, “I follow proper safety procedures during experiments” has a lower mean (Mean = 3.22, SD = .720) and the highest standard deviation in the table, indicating a broader range of responses and suggesting inconsistencies in safety practices. This could stem from differences in training, availability of safety equipment, or institutional support. In a subject that involves potentially hazardous materials and procedures, lapses or variations in safety standards can undermine both student safety and instructional effectiveness.
Likewise, the statement “I can manage laboratory equipment and resources competently” (Mean = 3.25, SD = .701) suggests that while many teachers feel capable in managing lab infrastructure, a notable minority still experience challenges. Resource constraints, lack of up-to-date equipment, or insufficient training may explain the observed variation. Since effective use and maintenance of laboratory resources are key components of teaching competency in practical subjects, these limitations must be addressed through better institutional support and professional development. The mean score for “I effectively demonstrate laboratory procedures to students” (Mean = 3.29, SD = .682) reinforces the notion that most teachers feel confident in guiding students through hands-on activities. However, the presence of disagreement among a small number of respondents indicates room for capacity building, especially in precision-oriented or technical demonstrations.
Overall, the mean of all responses is 3.33 with a standard deviation of 0.671, signifying a generally positive but moderately varied perception of practical and laboratory competencies among teachers. This variation highlights both strengths and potential weaknesses in the implementation of practical instruction in food science classrooms. Hence, the findings suggest that teachers’ practical and laboratory skills positively influence their teaching competencies, particularly in enhancing student engagement, linking theory to practice, and managing lab-based instruction. However, inconsistencies in areas such as safety practices and equipment handling signal the need for targeted professional development and resource support to ensure uniform competency across the teaching force. Thus, while practical skills enhance teaching effectiveness in food science, strengthening these skills systematically can further improve outcomes for both teachers and learners.
 
Ho2: Teachers’ practical and laboratory skills in food science have no significant influence on their teaching competencies.
Ha2: Teachers’ practical and laboratory skills in food science have a significant influence on their teaching competencies.
Table 7: Model Summary on Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies 
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.411a
	.169
	.167
	2.834

	a. Predictors: (Constant), Teachers’ Practical and Laboratory Skills in Food Science


Table 7 shows a correlation coefficient (R) of 0.411, which indicates a moderate positive relationship between teachers’ practical and laboratory skills and their teaching competencies. The R Square value of 0.169 suggests that about 16.9% of the variance in teaching competencies is explained by these practical skills. Although this percentage is smaller than what might be seen with content knowledge, it still represents a meaningful contribution to understanding what influences teaching effectiveness. The adjusted R Square of 0.167 confirms the model's explanatory power when accounting for the number of predictors and sample size, and the standard error of estimate (2.834) suggests a reasonable level of accuracy in predictions.
Table 8: ANOVA on Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies  
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	264.317
	1
	264.317
	31.044
	.000b

	
	Residual
	767.040
	90
	8.523
	
	

	
	Total
	1031.357
	91
	
	
	

	a. Dependent Variable: Teaching Competencies

	b. Predictors: (Constant), Teachers’ Practical and Laboratory Skills in Food Science


Table 8’s ANOVA results further support the significance of the model. The F-value of 31.044 is statistically significant at the p = .000 level, indicating that the regression model reliably predicts teaching competencies based on practical and laboratory skills. This strong F-statistic allows us to reject the null hypothesis that there is no relationship between these skills and teaching competencies. The significance value confirms that the observed relationship is highly unlikely to be due to random chance.
Table 9: Regression Coefficients on Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies  
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95.0% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	6.483
	1.751
	
	3.703
	.000
	3.039
	9.927

	
	Teachers’ Practical and Laboratory Skills in Food Science
	.642
	.071
	.411
	8.986
	.000
	.501
	.783

	a. Dependent Variable: Teaching Competencies


Table 9 provides details on the specific impact of teachers’ practical and laboratory skills on teaching competencies. The unstandardized coefficient of 0.642 indicates that each unit increase in practical skills corresponds to an increase of 0.642 units in teaching competency, holding other factors constant. The standardized coefficient (Beta = 0.411) points to a moderate effect size, showing practical skills as a meaningful predictor within this model. The t-value of 8.986 and the p-value of .000 emphasize that this effect is statistically significant. Furthermore, the 95% confidence interval (0.501 to 0.783) does not include zero, reinforcing the reliability of the estimate.
Based on this evidence, the null hypothesis (Ho2) that teachers’ practical and laboratory skills have no significant influence on their teaching competencies is rejected. Instead, the alternative hypothesis (Ha2) is accepted, confirming a statistically significant and positive influence of practical and laboratory skills on teaching competencies. While the strength of this relationship is moderate compared to content knowledge, it highlights the important role that hands-on skills and laboratory proficiency play in enhancing teachers’ overall effectiveness in food science education. This finding underscores the need to support teachers in developing and maintaining practical skills as part of comprehensive professional development efforts.

Table 10: Qualitative Findings on Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies
	Category of Variable
	Questioning Themes
	Response Theme
	Key Statements from Inspectors

	Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies
	How would you describe teachers’ practical skills in food science?
	Many lack hands-on experience
	“Most teachers have theoretical knowledge but limited practical exposure.” (PI3)

	
	What are the challenges to implementing practicals in schools?
	Infrastructure and equipment are lacking
	“Many schools don’t have functional laboratories or basic food science tools.” (PI2)

	
	How do practical skills influence teaching competencies?
	They enhance student engagement and understanding
	“Teachers who demonstrate concepts practically tend to produce better learning outcomes.” (PI4)


The interview findings presented in Table 10 highlight significant concerns regarding food science teachers’ practical and laboratory skills and how these affect their overall teaching competencies. According to the inspectors, many teachers possess sufficient theoretical knowledge but fall short when it comes to practical, hands-on experience. PI3 pointed out that most teachers have not had adequate exposure to real-life food science applications, which limits their ability to effectively conduct experiments or demonstrate key concepts in the classroom. A major barrier to practical instruction identified by the inspectors is the lack of infrastructure and equipment in many schools. PI2 noted that numerous institutions do not have functional laboratories or even the basic tools required for conducting simple food science experiments. This lack of facilities restricts teachers from engaging students in hands-on learning, which is critical in a subject that requires experimentation and observation. As a result, even teachers who are willing and trained may be unable to fully implement practical components of the curriculum due to systemic limitations.
Despite these challenges, the inspectors emphasized the importance of practical skills in enhancing teaching effectiveness. PI4 observed that teachers who are able to practically demonstrate scientific principles tend to achieve better student outcomes in terms of engagement and conceptual understanding. This suggests that equipping teachers with practical skills and ensuring access to laboratory facilities is essential for bridging the gap between theory and application. Overall, the findings underscore the need for targeted investments in both teacher training and school infrastructure to strengthen the practical dimensions of food science education.
Quantitative results established a statistically significant relationship (R = 0.411, p < .05) between practical skills and teaching competencies, with an overall mean of 3.33, suggesting moderate confidence in this area. However, the qualitative findings brought to light serious deficiencies in hands-on competencies, aligning with the lower ratings for items like lab safety and equipment use. Inspectors (notably PI3) observed that many teachers possess theoretical understanding but have little real-world laboratory experience. This discrepancy was compounded by infrastructural challenges (PI2), as many schools lack functional labs or the necessary tools for experimentation. Despite these barriers, both datasets agreed that practical skills substantially enhance teaching effectiveness, demonstrated in the strong regression coefficient (B = 0.642) and PI4’s emphasis on how hands-on demonstrations improve student outcomes. Thus, the triangulated data suggest that improving practical competencies requires not only teacher training but also investment in laboratory infrastructure.

 
 
DISCUSSION OF FINDINGS
Teachers’ Content Knowledge in Food Science and Their Teaching Competencies
The triangulated findings from this study affirm that teachers’ content knowledge in food science plays a pivotal role in shaping their teaching competencies. Quantitative results showed a moderately strong and statistically significant correlation (R = 0.601, p < .05), suggesting that teachers who possess a solid understanding of food science content tend to demonstrate higher levels of teaching competence. This aligns with Shulman’s (1987) concept of pedagogical content knowledge (PCK), which highlights the interplay between subject mastery and instructional skill. However, while the mean score of 3.38 reflects teachers’ high self-assessment of content knowledge, qualitative interviews with pedagogic inspectors revealed inconsistencies, especially among novice teachers. Inspectors pointed out gaps in teachers’ understanding of essential topics such as food preservation, nutrition science, and food safety, which often led to misinformation and incomplete instruction during lessons. These findings correspond with McPherson-Geyser, de Villiers, and Kavai (2020), who found that while teachers often report using experiential learning strategies, many still struggle to connect theoretical and practical aspects of their subject matter. Furthermore, research by Loughran (2013) emphasizes that deep subject knowledge is indispensable for effective curriculum implementation, scaffolding student understanding, and promoting meaningful learning. Thus, the converging data underscore that although teachers may perceive themselves as knowledgeable, institutional mechanisms such as peer observation, mentoring, and targeted subject-specific training are essential for verifying and improving actual content knowledge. These measures help ensure that curricula are not merely delivered but internalized by learners in scientifically accurate and pedagogically sound ways.
Teachers’ Practical and Laboratory Skills in Food Science and Their Teaching Competencies
Practical and laboratory skills are equally crucial in the context of food science teaching, and their contribution to instructional quality was evident in both quantitative and qualitative strands of data. Quantitatively, the study revealed a statistically significant relationship (R = 0.411, p < .05) between teachers’ hands-on skills and their teaching competencies, with a mean score of 3.33 indicating moderate confidence. However, this moderate score and weaker correlation compared to content knowledge suggest a notable gap between conceptual understanding and actual laboratory practice. Qualitative responses from inspectors were more critical, highlighting deficiencies in basic laboratory operations such as safety procedures, equipment handling, and the execution of experiments. This aligns with Ramnarain (2020), who documented how many African secondary schools face major practical-work constraints, including inadequate lab facilities and limited teacher preparation in hands-on science. Further, Boateng and Maroloma (2024) found that teachers recognize the value of practical work yet face systemic obstacles such as limited resources, time constraints, and insufficient training. Structural challenges also emerged in the current study, with inspectors noting that many schools lack adequately equipped food-science laboratories, limiting opportunities for student engagement in hands-on learning. Despite these obstacles, both quantitative and qualitative data confirmed the positive role of practical competence in enhancing student outcomes. To bridge the practical-skills gap, teacher-training programs must integrate intensive laboratory modules with supervised teaching practice, and local educational authorities should prioritize investments in laboratory infrastructure, even at a basic level. As the evidence shows, fostering strong practical skills in teachers is not a luxury but a necessity for effective food-science teaching in 21st-century classrooms.

CONCLUSION
The findings of this study clearly demonstrate that specialized food science pedagogical training significantly enhances teachers’ teaching competencies in secondary schools within Mezam Division. The quantitative results revealed that teachers’ mastery of content knowledge and their practical and laboratory skills both have positive and statistically significant impacts on instructional effectiveness. Teachers with higher content mastery were better able to simplify complex concepts, link theory to real-life applications, and foster student understanding, while those with strong laboratory skills conducted regular practicals, reinforced theory through experimentation, and actively engaged learners. However, gaps were noted in safety practices, equipment handling, and depth of content knowledge among some teachers, particularly recent graduates. The qualitative insights from inspectors confirmed these patterns, emphasizing that continuous subject-based training and resource provision are essential for consistent improvement in teaching quality.
In conclusion, the study establishes that specialized pedagogical training in food science is a critical factor in improving the professional competencies of secondary school teachers in Mezam Division. Teachers’ content knowledge and practical expertise collectively determine their ability to deliver effective, engaging, and skill-oriented instruction. Therefore, sustained investment in professional development, regular in-service workshops, and improved laboratory infrastructure are strongly recommended. Strengthening these areas will not only enhance teaching performance but also ensure that students acquire the scientific and technical skills needed to contribute meaningfully to food security, nutrition, and sustainable development in Cameroon.
IMPLICATIONS OF THE FINDINGS
The findings suggest that a teacher’s mastery of subject matter in food science is foundational to effective instruction. The significant correlation between content knowledge and teaching competence implies that weak understanding of food science concepts directly hampers pedagogical clarity and delivery. This is particularly critical for complex or technical content areas such as nutrition, food chemistry, and preservation techniques. If teachers lack confidence or accuracy in their subject knowledge, students may develop misconceptions that hinder both academic achievement and practical application.
The moderate relationship between practical competence and teaching effectiveness underscores the role of experiential learning in food science education. This suggests that students benefit significantly when teachers can demonstrate food processing techniques or engage them in hands-on experimentation. However, inadequate lab infrastructure and insufficient teacher training diminish this benefit. As a result, theoretical learning often dominates the curriculum, depriving students of essential practical competencies needed for careers in agriculture, nutrition, or food technology.
RECOMMENDATIONS OF THE STUDY
Teacher training colleges and in-service programs should place a renewed emphasis on deepening food science content mastery, particularly in newer and more technical topics. Curriculum developers must ensure that teacher education programs are aligned with the evolving secondary school syllabus. Furthermore, mentorship programs pairing novice teachers with experienced food science educators should be introduced to promote continuous content reinforcement and curriculum familiarity.
Educational stakeholders should invest in equipping secondary schools with functional food science laboratories and promote the development of mobile or improvised labs where resources are limited. Teacher training should include structured, hands-on sessions to build teachers' confidence in delivering practical lessons. Encouraging a culture of experiential learning will bridge the gap between theory and application, improving both teacher competence and student skill acquisition.
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