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Abstract:

Graduates of technical institutes in Kenya, particularly those from Machakos County, have a persistent gap
between the skills they acquire and the demands of the job market. This has resulted in higher unemployment
rates among the graduates despite the integration of industrial attachment into TVET diploma programs, which
is expected to equip them with competencies to enhance their employability. Furthermore, there has been a
scarcity of information on industrial attachment and its effect on the employability of these graduates. The study
was guided by the objective to determine whether hands-on technical skills developed during industrial
attachment affect employability of technical institutes’ diploma graduates from Machakos county, Kenya. The
study was guided by human capital theory and applied a mixed-method convergent parallel design. The target
population comprised 347 graduates and 200 trainers and 3 principals, from which 175 graduates, 60 trainers
and 3 principals were sampled. The technical training institutes were purposively sampled and then stratified
into various departments. One graduate identified from each department was sought to help reach the rest
through snowball sampling. The main research instrument was a questionnaire for graduates, while interview
guides for trainers and principals were used to enhance triangulation. Quantitative data were analyzed
descriptively using percentages, frequencies, means, and standard deviations, and inferentially using regression
and correlation analysis with the aid of the Statistical Package for Social Sciences (SPSS). Qualitative data
from interviews were transcribed, categorized into themes, and reported in narrative summaries. The findings
revealed that hands-on technical skills had the strongest influence (f = .298), as industrial attachment bridged
the gap between theory and practice, improved technical proficiency, and increased job readiness. The study
concluded that industrial attachment is a critical mechanism for developing employability skills and facilitating
smooth transition from training to employment. It enhanced graduates’ technical competence, professional
maturity, and workplace adaptability, consistent with Human Capital theory. The study recommended that
TVET institutions strengthen industry partnerships, improve supervision and placement processes, and
integrate soft skills and professional development training. Industry partners should offer structured
mentorship, and collaborate in curriculum design. Government should standardize policies, support financing,
and incentivize industry participation, while students should take proactive roles in maximizing learning and
networking opportunities.
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I. Introduction

Background of the Study

“Individuals' employability in a variety of industries is greatly influenced by Technical and Vocational
Education and Training (TVET)” 37. TVET being pragmatic in nature, it equips students with practical skills
and real-world experience that enhance their marketability to employers *°. TVET's primary focus is on the
study of technologies and allied sciences. It also strengthens the development of practical skills relevant to jobs
in a variety of economic and social spheres #'. According to empirical data, enrolling in TVET programs is
positively correlated with increased employability rates 3. The demand for qualified individuals is rising
globally as the global economy continues to change.
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TVET programs need industrial attachment, which is a crucial element aimed at giving students
practical experience in their disciplines. It entails assigning students to relevant businesses or organizations for a
predetermined amount of time. With the help of this experiential learning strategy, students can apply academic
knowledge to real-world issues with practical abilities and become familiar with industrial procedures 6.
Graduate employability is positively impacted by industrial attachment. Research has demonstrated that
students who participate in industrial attachment possess a greater likelihood of landing a job after graduation
than their counterparts who lack this experience 8.

Students can develop and hone technical skills, problem-solving techniques, and soft skills like
communication, tteamwork, and time management through industrial attachment 3!. Students are able to adjust to
the demands of the workplace by working in real-world settings, which provide them with insights into industry
trends, technology, and work culture 2. Interaction with industry specialists is facilitated by industrial
attachment, forming beneficial networks that may result in employment prospects 8. Industrial attachment has
many advantages, but it can also be ineffective due to issues like poor supervision, little opportunity, and
programs that don't align with industry standards. To maximize the effect of industry attachment on graduate
employability, TVET institutions and companies must work together to address these issues !!.

Globally, industries rather than academic institutions determine TVET curricula in industrialized
nations like Australia '°. As a result, TVET programs have remained relevant and students are focused on
industry demands. In Bangladesh, the gap between the skills that businesses need and the knowledge that TVE
training programs impart is widening '°. According to '®, working together with industry is the only method to
close the skills gap and increase the employability of TVET graduates in the nation.

Nigeria is a prime example of an African country where industrial attachment gives students real-world
work experience. The interaction between the industry-based supervisor and the institution-based supervisor
fostered by industrial attachment produced TVET graduates who were prepared for the workforce !. It was
discovered in the state of Oromia that successful partnerships between the TVET sector and industry
significantly enhance the employability skills that graduates of polytechnics acquire. ' suggested that in addition
to developing policy and strategy-supported incentive mechanisms for industries, the government should work
to promote TVET-industry partnerships and educate other key stakeholders about the mutual benefits of such
partnerships. Additionally, “the curriculum should be reviewed and updated to reflect the ever-evolving
demands of the labor market” 22. One strategy for helping graduates of “Technical and Vocational Education
and Training programs in Uganda adjust to the workforce is to offer internships™ or industrial attachment
programs 2.

According to in addition to TVET’s importance in closing the skills gap and increasing
employability, by providing people with the necessary information and skills especially in developing nations
like Kenya, it also opens doors to respectable employment and advances sustainable development 5. There is a
mismatch between graduate capabilities and employer requirements, raising concerns about the quality and
applicability of TVET programs **. Kenya is aware of how crucial TVET is to promoting economic growth and
employability. Session Paper No. 10 of 2016 on Revitalizing Technical and Vocational Education and Training
(TVET) for Socio-economic Transformation highlights the need of using Competency Based Training (CBT) to
give graduates information, skills, and attitudes that are relevant to the business '*. It also describes the
frameworks for diploma programs and how the learning objectives match the demands of the job market.
Therefore, encouraging cooperation between educational institutions and business to advance work-based
learning, internships, and apprenticeships will increase employability.

In order to increase the mobility and competitiveness of graduates, the Kenya National Qualifications
Framework (KNQF) creates a nationwide standard for comparing and recognizing abilities obtained through
TVET '%. Based on expectations for knowledge, abilities, and application (competency), the framework
establishes standards for graduation levels. As such, it facilitates the transferability of qualifications between
industries and nations, hence augmenting the employability of graduates '°. The Kenyan legal framework
governing TVET provision is established by the 3. It requires quality control procedures to guarantee that
graduates have knowledge and abilities that are applicable to the industry. In turn, this encourages
collaborations between educational institutions, business, and local communities to improve the employability
and marketability of graduates.

TVET is regarded by the Kenyan government as a vital route to economic development, as stated in
the Skills Development Act (2006) and Vision 2030. Studies like those by '® 33 however, raise issues with the
mismatch between TVET programs and industry demands, which has an effect on the employability of
graduates. Industrial collaborations are thought to be a viable remedy, according to research by . It's common
knowledge that practical training is important. Research by * highlight the benefits of developing practical skills
for TVET graduates' employability, but also raise questions about how sufficient the possibilities for practical
training are in various TVET programs.

15
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Technical and Vocational Education and Training (TVET) provides hands-on and practical training
that bridges the gap between education and employment, equipping individuals for direct job placement or
additional study **. This is especially important in Kenya, where a sizable portion of the youth population looks
for work 2*. Numerous studies cast doubt on TVET graduates' employment in Kenya, despite their promise. *?
highlighted “a mismatch between the skills offered by TVET colleges and the expectations of the industry”.
Furthermore, impeding graduate employment include restricted industrial linkages and insufficient
infrastructure %,

One of the main obstacles to youth employment in Kenya is the mismatch in skills, the hunt for white-
collar professions, and the lack of training for the present and future labor markets, especially in technical
domains like roads, water, energy, agriculture, and ICT. In contrast to higher education, TVET is perceived by
Kenyan youth as being less competitive. There is a sizable disparity between the training provided in
engineering courses at TVET institutions and the skills needed by industry, despite efforts to revitalize TVET
education in Kenya and developing nations generally.

This discrepancy has partially contributed to the rise in youth unemployment in Kenya *. According to
research by !7, “technician engineering graduates from Thika Technical Training Institute and Meru Technical
Training Institute, respectively, who studied mechanical and construction engineering, said the training
procedure was awful.” Additionally, there is very little industry participation in Technician Engineering
Training (T.E.T.) 7.

In Machakos County there are six Public Technical Institutes offering Diploma in Technical
Vocational Education and Training. These are: Katine Technical Training Institute, Masinga Technical and
Vocational College, Machakos Technical Institute for the Blind, Mwala Technical and Vocational College,
Yatta Technical and Vocational College and Machakos Town Technical and Vocational College. Out of the six
three are new; Machakos town TVC had their first cohort being admitted in January 2024, Yatta TVC had their
first cohort being admitted in May 2024 while Mwala TVC had their first cohort being admitted in September
2021 and expecting their first graduands in September 2024.

There is inadequacy of data regarding employment status of diploma graduates from technical
institutions in Machakos county in Kenya. This therefore calls for a study on effect of industrial attachment on
employability of diploma graduates from public technical institutes in Machakos county, Kenya. The key
variables in this study are; industrial attachment which is the independent variable which refers to practical
training period that TVET diploma graduates undertake in industries or organizations related to their field of
study and employability which is the dependent variable which refers to the ability of TVET diploma graduate
to secure and maintain gainful employment. It also includes the Time taken before employment. The potential
intervening variables are employer perception of industrial attachment and economic conditions. The perception
of employers on value of industrial attachments and the quality of graduates from public technical institutes can
affect hiring decisions. The overall economic climate and job market conditions in Kenya can influence the
demand for graduates and their employment prospects.

Statement of the Problem

Industrial attachment serves as crucial bridge between theoretical knowledge gained in TVET
institutions and application of practical experience in real-world work environments. Technical expertise is the
cornerstone for achieving industrial transformation in line with Kenya's Vision 2030. TVET's main objective is
to create sufficient number of competent craftsmen, technologists, artisans and technicians at all levels of the
economy through acquisition of practical experience in their disciplines. Employability is therefore enhanced by
promoting cooperation between training institutions and industry to enhance work-based education, internships
and apprenticeships. Industrial attachment is very crucial in improving the employability of diploma graduates
by developing useful abilities such as hands-on experience.

However, graduates of Technical Institutes in Kenya particularly those from Machakos county seem to
have a persistent gap between the skills they acquired and demands of the job market. This has resulted to
higher unemployment rates among the graduates. This is despite the integration of industrial attachment into
Technical, Vocational, Education and Training diploma programs. Despite the emphasis on practical skills
development, there is dearth of empirical evidence on the effect of industrial attachment on employability of
diploma graduates from public technical institutes in Machakos county, Kenya. Thus, the reason why the study
on industrial attachment and its effect on employability of diploma graduates from public technical institutes in
Machakos county, Kenya is significant.

Objectives of the Study
The research objective was to determine whether hands-on technical skills developed during industrial
attachment affect employability of technical institutes’ diploma graduates from Machakos county, Kenya.
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Significance of the Study

This study was beneficial to stakeholders in the education sector in terms of preparing graduates for work.

i. The findings majorly constitute an evaluation of industrial attachment programs at public technical
institutes. By identifying the specific ways in which attachments contributed to employability, the research
helped improve the design, implementation, and assessment of these programs.

ii. The study contributes to broader impact assessments of technical education in Kenya. By demonstrating the
link between industrial attachments and graduate employment outcomes, it provided evidence of the
effectiveness of investing in this type of work-integrated learning.

iii. By identifying the strengths and weaknesses of TVET diploma programmes in relation to the role of
industrial attachment on employability, the study offers recommendations to technical institutes that helped
improve the effectiveness of these programmes in preparing graduates for the workforce. This, in turn,
enhanced the employability of individuals completing TVET diploma courses.

iv. It also contributes valuable insights for policymakers, educators, and other stakeholders to enhance TVET
programmes, align them with industry needs, and improve graduates’ chances in the job market.

Theoretical Framework of the Study

The theoretical framework was derived from existing theories relevant to the study. This research was
anchored on Human Capital Theory, which provided a conceptual basis for linking education and training to
employability outcomes. The Human Capital Theory, developed by Gary Becker and Theodore Schultz in 1964,
emphasized how individuals’ professional capabilities were positively impacted by education and training,
enhancing productivity and efficiency®. The theory argued that investment in human capital—through
education, workplace training, communication, and problem-solving skills—resulted in higher output, financial
gains, and organizational growth 7 13, The foundation of the theory was the idea that a population’s productivity
could be improved through formal education. It proposed that societies with higher levels of education were
more productive. Investing in employees’ education and training was believed to increase their productivity and
value to the firm and economy. Such investments could take the form of formal education, on-the-job training,
apprenticeships, and professional development.

According to %, investment in human capital was as valuable as material wealth, and integrating the
concept into educational systems was essential for promoting social and economic growth. ° further argued that
education contributed to economic development by increasing labour force productivity. In relation to this
study, Human Capital Theory provided a useful lens for examining how industrial attachment functioned as an
investment in human capital. The theory supported the idea that practical work experience gained through
industrial attachment enhanced graduates’ skills, knowledge, and employability.

II.  Literature Review
Hands-on Technical Skills Developed During Industrial Attachment and TVET Diploma Graduates’
Employability

According to ?°, “a study on the impact of industrial work experience on the employability skills of
undergraduates in Technical and Vocational Education (TVE) at Nigerian universities demonstrated that there
was a notable improvement in the employability skills attained by TVE students following work experience.”
This finding may have a significant contributing factor in the fact that industrial work experience fosters the
development of skills and the application of information, making TVE undergraduates more employable and
equipped for the workforce. This data can also be interpreted to suggest that TVE undergraduates are better
prepared for the workforce and will likely have higher employability skills the more industrial work experience
they receive. This study did not address graduates of TVET diplomas; instead, it primarily examined
undergraduate TVE at universities. Students were asked to list the skills they thought would make an ATVET
graduate employable by '? in their study “Graduate Employability abilities: The Voice of Agricultural Technical
Vocational Education and Training (ATVET) Students in Zimbabwe.” In general, group conversations were
rather engaging, with some students even sharing their experiences from their time spent on attachment. The
topics that the students focused on were problem-solving, ethics, honesty, financial literacy, inventiveness, and
entrepreneurship. With the exception of practical skills, this study does not explicitly explain how developing
practical skills improves the employability of TVET diploma holders.

According to ? in their study, “Industrial Attachment in Polytechnic Education: An Approach to
Polytechnic-Industry Nexus in Human Capital Development of Selected Polytechnics in Ghana,” they
addressed the question of whether industry offered polytechnic students the chance to hone their abilities
through attachment to industry. Of the 355 respondents, the majority (56.1%) agreed that industry offered the
chance to hone their skills, while 13% and 33% of students were unsure or gave a negative response. The study
also aimed to determine if industry offered polytechnic trainees who participated in attachment to industry the
necessary opportunity for practical training. Most of those surveyed (91%) overwhelmingly concurred with the
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assertion that industry gave polytechnic students opportunity for real-world training, according to the data. The
skills development that affects TVET diploma holders' employability is still not specified in this research. The
proposed study will be conducted in Kenya particularly Machakos County to show how hands-on skills
technical skills developed during industrial attachment affect employability of TVET diploma graduates.

The most prevalent linkage “between TVET institutions and industry in Kenya”, according to research
on the subject, was industrial attachment. The primary obstacles to establishing industry-TVET links are the
industries' lack of response and the TVET institutions' lack of effort. Relevant practical skills for
industrialization will be made available when industries and TVET institutions collaborate effectively 2!. This
study does not however, describe the relevant practical skills that affect the employability of TVET diploma
graduates. 2° conducted research in order to ascertain how well industrial attachment experience helps trainees
in TVET colleges in Nairobi County build their employability abilities. The above study employed a mixed
research approach, which was directed by the theory of skills acquisition. The convergent parallel design was
utilized by the researcher in the current. The study's conclusions proved that exposure to industrial affiliation
impacted the growth of employable abilities. Through Industrial Attachment, trainees were sufficiently exposed
to essential employability skills like decision-making, social skills, work culture, problem-solving, and
interpersonal abilities like bargaining and self-assurance. Moreover, industrial attachment enhances
psychomotor abilities, which are critical for trainees in TVET. According to one of the trainers, the trainees
have demonstrated that they need this kind of exposure as they practice using machines and other equipment.
As a result, the study suggested aligning the degree of skill exposure during attachment with TVET courses and
programs. The study also indicated that cooperation between TVET institutions and industry is required to
increase skill exposure in accordance with general principles for industrial attachment. However, aside from
psychomotor skills, this study did not identify any additional practical abilities needed to improve the
employability of TVET diploma holders. The above study utilized the skills acquisition theory and concurrent
triangulation design while the human capital theory and convergent parallel design were utilized in the current
study.

These studies do not give a clear picture on how Practical Skills Development: level of skill acquired,
skill proficiency and participation in real world projects/tasks During Industrial Attachment affect employability
of TVET diploma graduates particularly in Machakos county, Kenya. This study sought to fill this gap.

III. Research Methodology

Research Design

This study employed a mixed research methodology. The researcher used the mixed-method
convergent parallel design. Quantitative and qualitative data were collected at the same time. Results were
compared and combined during interpretation. Quantitative data were collected to assess the overall impact of
industrial attachment on employability, while qualitative data were collected to explain or elaborate on the
quantitative findings. For this study, quantitative data established the general trend—whether industrial
attachment had a positive effect on employability metrics—while qualitative data provided context and depth,
explaining why industrial attachment had this effect, what specific skills and experiences gained during
attachment were most valuable to employers, and what graduates’ perspectives were on the connection between
attachment and their career outcomes.

Location of Study

The research was conducted among diploma graduates of Katine TTI, Masinga TVC, and Machakos
Technical Institute for the Blind in Machakos County, Kenya. Machakos County shares borders with Embu to
the north, Kitui to the east, Makueni to the south, Kajiado to the west, Murang’a and Kirinyaga to the northwest,
and Nairobi and Kiambu counties to the west 2. The county’s diverse industries offered a variety of attachment
opportunities, ensuring that graduates were exposed to different work environments. There had been limited
research specifically examining industrial attachment and its effect on employability of diploma graduates from
public technical institutes in Machakos County, making this study a valuable contribution to local knowledge
and program evaluation.

Target Population of the Study

Target population is the entire collection of items from which inferences are made °. The target
population referred to the entire set of people or things to which the researcher intended to apply the findings 3.
The target population for this investigation comprised 347 graduates from Katine TTI, Masinga TVC, and
Machakos Technical Institute for the Blind who had graduated in the years 2022 and 2023, and 200 trainers and
3 principals from the same institutions. This selection was based on 33 recommendation that homogeneity and
increased validity and reliability be ensured by selecting recent graduates who had completed their studies
within a two-year window. Lists provided by the institutions served as the foundation for identifying the
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graduates. However, since “Where are they now” lists might have changed over time, a short time limit was
adopted to enhance accuracy. Diploma holders were targeted since they possessed relevant knowledge and
skills required in the labor market.

Sampling Techniques and Sample Size

A sample size, according to 34, consists of individuals, objects, or events selected as representatives of
the entire population. 3* stated that a sample size of 30% was sufficient for representativeness in follow-up
surveys. The sample size for diploma graduates was 50% of the target population in each stratum, resulting in
175 diploma holders. A sample of 60 trainers was used, representing 30% of the trainers while the 3 principals
were included in the study. The study utilized purposive, stratified, and snowball sampling procedures. Katine
TTI, Masinga TVC, and Machakos Technical Institute for the Blind and their Principals were purposively
selected. Stratified sampling was used to represent the eight areas of specialization: Electrical, Mechanical,
Civil Engineering, Fashion Design, Business Studies, ICT, Agriculture, and Liberal Studies.

“In cases where the population is heterogeneous, stratified random sampling is a helpful technique for
gathering data. This method divides the whole diverse population into several homogeneous groupings, called
strata, each of which is homogeneous within itself. Units are then randomly picked from each stratum” 3. “The
relative relevance of each stratum in the population determines the sample size for each stratum” 3. One
graduate from each specialty area was chosen from the lists of contacts left at the institution for snowball
sampling, and this individual was contacted then served as a conduit for additional respondents to supply the
data.

Data Analysis

After the data had been gathered, the questionnaires were coded and entered into the Statistical
Packages for Social Scientists (SPSS version 27). Data was cleaned and analyzed using descriptive and
inferential statistics. Descriptive statistics include the mean, standard deviation, percentages and frequency.
Correlation analysis and Multiple Regression were used as inferential statistics to assess the strength of the
association between the technical training industrial attachment and the employability of graduates from
technical and vocational training institutions in Machakos County.

IV.  Data Analysis, Interpretation And Discussion Of Findings

Response Rate

The study sampled 238 respondents comprising 175 TVET diploma graduates, 60 TVET trainers, and
3 principals from three public technical institutes in Machakos County. Out of the 175 questionnaires
distributed to TVET diploma graduates, 163 were properly filled and returned, representing a response rate of
93.1%. For the TVET trainers, 49 out of 60 participated in the interviews, representing a response rate of
81.7%. All three principals (100%) participated in the interviews. The overall response rate was 90 .3% (215
out of 238 respondents). According to 23, a response rate of 70% and above is excellent for analysis and
reporting. Therefore, the response rate achieved in this study was considered adequate for drawing valid
conclusions.

Hands-On Technical Skills Developed During Industrial Attachment and Employability

The research objective was to determine whether hands-on technical skills developed during industrial
attachment affected employability of technical institutes' diploma graduates from Machakos County, Kenya.
This objective was addressed through three sub-themes: level of skills acquired, skill proficiency, and
participation in real-world projects/tasks. Respondents were asked to indicate their level of agreement with
various statements on a five-point Likert scale (5=Strongly Agree, 4=Agree, 3=Neutral, 2=Disagree, 1=Strongly
Disagree). The findings were presented using descriptive statistics (means and standard deviations) and
supported by qualitative data from interviews.

Level of Skills Acquired During Industrial Attachment
The study examined the level of technical skills that respondents acquired during industrial attachment

and how these skills related to their employability. The results are presented in Table 4.1.

Table 4.1: Level of Skills Acquired During Industrial Attachment

SA A N D SD
Statement (%) | (%) | (%) | (%) | (%) | Mean SD
During industrial attachment, I acquired advanced technical skills relevant to | 45.4 | 38.7 | 9.2 4.9 1.8 421 0.93
my field of study
The technical skills I acquired during industrial attachment are directly 48.5 | 356 | 8.6 55 1.8 4.24 0.96
applicable to my current job/job search
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SA A N D SD

Statement (%) | (%) | (%) | (%) | (%) | Mean | SD
Industrial attachment exposed me to industry-standard tools and equipment 52.1 | 337 | 74 4.9 1.8 4.29 0.94
I learned new technical procedures and techniques during industrial 564 | 313 | 6.7 37 1.8 437 091

attachment that were not covered in classroom training
The level of technical skills I acquired during industrial attachment has made | 50.9 | 344 | 8.0 4.9 1.8 4.28 0.94
me more competitive in the job market
Overall Mean 4.28 0.74
Source: Field Data (2025)

Key: SA=Strongly Agree, A=Agree, N=Neutral, D=Disagree, SD=Strongly Disagree, SD=Standard Deviation

The findings in Table 4.1 reveal that respondents strongly agreed that industrial attachment enhanced
the level of technical skills they acquired, with an overall mean score of 4.28 (SD=0.74). The highest-rated
statement was "I learned new technical procedures and techniques during industrial attachment that were not
covered in classroom training" (M=4.37, SD=0.91), with 87.7% of respondents agreeing or strongly agreeing.
This finding underscores the complementary role of industrial attachment in bridging the gap between
theoretical classroom instruction and practical industry requirements.

The statement "Industrial attachment exposed me to industry-standard tools and equipment" also
received strong agreement (M=4.29, SD=0.94), with 85.8% of respondents agreeing or strongly agreeing. This
was significant because access to modern, industry-standard equipment was often limited in TVET institutions
due to resource constraints. Industrial attachment provided students with opportunities to work with current
technology and equipment used in actual workplaces, thereby enhancing their technical competence and
marketability.

Additionally, 84.1% of respondents agreed or strongly agreed that "The technical skills I acquired
during industrial attachment are directly applicable to my current job/job search" (M=4.24, SD=0.96). This
finding demonstrates the relevance and transferability of skills acquired during industrial attachment to actual
employment contexts. Similarly, 85.3% agreed or strongly agreed that "The level of technical skills I acquired
during industrial attachment has made me more competitive in the job market" (M=4.28, SD=0.94), indicating
that respondents perceived industrial attachment as a significant contributor to their employability.

The qualitative data from interviews corroborated the quantitative findings. As expected in qualitative
inquiry, direct verbatim quotations are drawn from a small number of study participants and are appropriately
labeled according to respondent category. For example, one Trainer (Trainer 1) from the Mechanical
Engineering department explained: “When students return from industrial attachment, we can immediately see
the difference in their technical competence. They handle equipment with more confidence, they understand
industry standards, and they can apply theoretical concepts to practical problems. The skills they acquire during
attachment are often more advanced than what we can provide in our workshops due to resource limitations.”

Similarly, a Principal (Principal 1) added: “Industrial attachment exposes our students to cutting-edge
technology and industry best practices that we cannot always replicate in our institutions. This exposure is
invaluable for their professional development and makes them more attractive to employers who are looking for
graduates who can hit the ground running.”

Several graduates also supported these findings through comments provided in the open-ended section
of the questionnaire. One graduate employed in a private engineering firm (Graduate 1) wrote: “During my
industrial attachment, I learned to operate CNC machines and use CAD software that we only studied
theoretically in class. These skills were directly mentioned in my job interview, and I believe they were a major
reason I was hired. My employer told me that many applicants had the theoretical knowledge, but I had the
practical experience that set me apart.”

Another TVET diploma graduate working in the ICT sector (Graduate 2) noted: “Industrial attachment
gave me hands-on experience with network configuration, server management, and cybersecurity protocols that
I had only read about in textbooks. When I started my job, I was already familiar with the tools and procedures,
which allowed me to contribute productively from day one.”

These findings align with the Human Capital Theory, which posited that investments in education and
training enhanced individuals' productive capacities and economic value. Industrial attachment represented such
an investment, providing students with advanced technical skills that increased their human capital and,
consequently, their employability. The findings also support 2° study in Nigeria, which found that industrial
work experience significantly improved the employability skills of Technical and Vocational Education
students.

However, it was important to note that 6.7% to 9.2% of respondents remained neutral on these
statements, and 4.9% to 7.3% disagreed or strongly disagreed. During the interviews, trainers acknowledged
that the quality of industrial attachment experiences varied depending on the placement organization. One
trainer stated: "Not all attachment placements are equal. Some organizations provide excellent hands-on
training and mentorship, while others assign students to menial tasks or clerical work that does not enhance
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their technical skills. We are working to improve our monitoring and evaluation of attachment placements to
ensure quality experiences for all students."

Skill Proficiency Developed During Industrial Attachment

The study examined the extent to which industrial attachment enhanced respondents' proficiency in
applying technical skills in workplace settings. Skill proficiency went beyond mere acquisition of skills to
encompass the ability to perform tasks with speed, accuracy, and confidence. The results are presented in Table
4.2.

Table 4.2: Skill Proficiency Developed During Industrial Attachment
SA A N D SD
Statement (%) | (%) | (%) | (%) | (%) | Mean | SD
After industrial attachment, I can complete workplace tasks with the same | 32.5 | 41.7 | 16.0 | 74 2.5 3.94 1.01
speed as experienced workers
My ability to operate equipment and machinery improved significantly 472 | 374 9.2 43 1.8 4.24 0.93
after industrial attachment
I can perform maintenance procedures on industrial equipment 387 | 399 | 135 | 55 2.5 4.07 0.98
competently after industrial attachment
The quality and accuracy of my technical work improved after industrial 49.1 | 36.8 8.6 37 1.8 4.28 091
attachment
I am confident in demonstrating practical skills in real workplace settings 51.5 | 35.0 8.0 37 1.8 4.31 091
after industrial attachment
I can troubleshoot technical problems independently after industrial 43.6 | 38.7 | 11.0 | 49 1.8 4.17 0.93
attachment
My proficiency in using industry-specific software/technology increased 46.0 | 362 | 104 | 55 1.8 4.19 0.96
after industrial attachment
Overall Mean 4.17 0.75

Source: Field Data (2025)

The findings in Table 4.2 show that respondents strongly agreed that industrial attachment enhanced
their skill proficiency, with an overall mean score of 4.17 (SD=0.75). The highest-rated statement was "I am
confident in demonstrating practical skills in real workplace settings after industrial attachment" (M=4.31,
SD=0.91), with 86.5% of respondents agreeing or strongly agreeing. This finding is particularly significant
because confidence in applying skills was a critical component of employability. Employers valued graduates
who could perform tasks independently and confidently without extensive supervision.

The statement "The quality and accuracy of my technical work improved after industrial attachment"
also received strong agreement (M=4.28, SD=0.91), with 85.9% of respondents agreeing or strongly agreeing.
This indicated that industrial attachment not only taught students how to perform technical tasks but also
instilled standards of quality and precision that were essential in professional work environments.

Additionally, 84.6% of respondents agreed or strongly agreed that "My ability to operate equipment
and machinery improved significantly after industrial attachment" (M=4.24, SD=0.93). This was a crucial
finding because proficiency in operating industry-standard equipment was often a prerequisite for employment
in technical fields. The hands-on experience gained during industrial attachment allowed students to develop the
muscle memory, procedural knowledge, and safety awareness necessary for competent equipment operation.

The statement "My proficiency in using industry-specific software/technology increased after
industrial attachment" received agreement from 82.2% of respondents (M=4.19, SD=0.96). In the modern
workplace, technical proficiency increasingly involved digital literacy and the ability to use specialized software
applications. Industrial attachment provided students with opportunities to work with industry-standard software
that might not be available in their institutions, thereby enhancing their technological competence.

Interestingly, the statement "After industrial attachment, I can complete workplace tasks with the same
speed as experienced workers" received the lowest mean score (M=3.94, SD=1.01), though still indicating
agreement. This suggested that while industrial attachment significantly improved students' skill proficiency,
achieving the speed and efficiency of experienced workers required additional time and practice. This finding
was realistic and aligned with the concept of skill development as a gradual process that continued beyond the
attachment period.

The qualitative data provided deeper insights into skill proficiency development. One Trainer from the
Electrical Engineering department (Trainer 1) explained: “We assess students' practical skills before and after
industrial attachment through standardized practical examinations. The improvement is remarkable. Students
who struggled with basic wiring procedures before attachment return with the ability to complete complex
electrical installations efficiently and safely. They have internalized industry standards and best practices.”

A Principal (Principal 1) shared: “Employers who hire our graduates often comment on their
proficiency and job-readiness. They tell us that our graduates require minimal on-the-job training compared to
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graduates from institutions that do not emphasize industrial attachment. This feedback validates the importance
of hands-on experience in developing skill proficiency.”

Several respondents also provided illustrative examples in their questionnaire comments. One graduate
employed in a construction company (Graduate 1) wrote: “During my industrial attachment, I worked on actual
building projects from foundation to finishing. I learned to read architectural drawings, operate surveying
equipment, and supervise construction workers. When I started my job, I was already proficient in these tasks,
which impressed my employer and led to rapid career progression.”

Another respondent in the fashion design industry (Graduate 2) noted: “Industrial attachment taught
me to work with industrial sewing machines, pattern-making software, and quality control procedures. I can
now produce garments that meet international quality standards, which has enabled me to secure contracts with
export companies.”

The findings also corroborated 2 study in Nairobi County, which found that industrial attachment
significantly enhanced trainees' psychomotor skills and technical competence. However, the current study
extended these findings by demonstrating specific dimensions of skill proficiency (speed, accuracy, confidence,
troubleshooting ability) that were enhanced through industrial attachment.

Participation in Real-World Projects/Tasks during Industrial Attachment

The study examined the extent to which respondents participated in real-world projects and tasks
during industrial attachment and how this participation affected their skill development and employability.
Participation in authentic workplace projects was considered a critical component of experiential learning. The
results are presented in Table 4.3.

Table 4.3: Participation in Real-World Projects/Tasks during Industrial Attachment
SA A N D SD
Statement (%) | (%) | (%) | (%) | (%) | Mean | SD

I participated in multiple real-world projects during industrial attachment | 44.8 | 36.8 | 11.0 | 5.5 1.8 4.17 0.95
The real-world projects I worked on during industrial attachment were 48.5 | 356 | 92 4.9 1.8 4.24 0.93
directly related to my field of study

Participation in real-world projects during industrial attachment enhanced | 53.4 | 33.7 | 74 37 1.8 4.33 0.90
my learning and skill development

The real-world projects I completed during industrial attachment 51.5 | 344 8.6 3.7 1.8 4.30 091
improved my technical competence

Working on real-world projects during industrial attachment prepared me | 54.0 | 32.5 | 8.0 3.7 1.8 433 0.90
well for actual workplace challenges

I was given meaningful responsibilities in the projects I participated in 423 | 38.0 | 12.3 5.5 1.8 4.13 0.95
during industrial attachment

The complexity of projects I handled during industrial attachment 479 | 362 | 9.8 43 1.8 4.24 0.93
increased my problem-solving abilities
Overall Mean 4.25 0.74

Source: Field Data (2025)

The findings in Table 4.3 reveal that respondents strongly agreed that participation in real-world
projects during industrial attachment enhanced their skill development and employability, with an overall mean
score of 4.25 (SD=0.74). Two statements tied for the highest mean score (M=4.33, SD=0.90): "Participation in
real-world projects during industrial attachment enhanced my learning and skill development" and "Working on
real-world projects during industrial attachment prepared me well for actual workplace challenges." These
statements received agreement from 87.1% and 86.5% of respondents, respectively.

These findings underscore the pedagogical value of authentic, project-based learning in industrial
settings. Real-world projects provided students with opportunities to apply theoretical knowledge to practical
problems, work within resource and time constraints, collaborate with professionals, and experience the full
project lifecycle from planning to completion. This holistic learning experience was difficult to replicate in
classroom or laboratory settings.

The statement "The real-world projects I completed during industrial attachment improved my
technical competence" received strong agreement (M=4.30, SD=0.91), with 85.9% of respondents agreeing or
strongly agreeing. This finding demonstrated a direct link between project participation and technical skill
development. Working on actual projects required students to integrate multiple skills, make decisions, and
solve problems, thereby deepening their technical competence.

Additionally, 84.1% of respondents agreed or strongly agreed that "The real-world projects I worked
on during industrial attachment were directly related to my field of study" (M=4.24, SD=0.93). This alignment
between projects and students' fields of study was crucial for ensuring that industrial attachment experiences
were relevant and contributed to career-specific skill development.
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The statement "The complexity of projects I handled during industrial attachment increased my
problem-solving abilities" received agreement from 84.1% of respondents (M=4.24, SD=0.93). Problem-solving
was a critical employability skill that employers highly valued. Real-world projects often involved unexpected
challenges, resource limitations, and competing priorities, which required students to think critically and
develop creative solutions.

However, the statement "I was given meaningful responsibilities in the projects I participated in during
industrial attachment" received a slightly lower mean score (M=4.13, SD=0.95), with 80.3% agreement. This
suggested that while most students participated in real-world projects, not all were given significant
responsibilities or leadership roles. During the interviews, trainers acknowledged this challenge. One Trainer
(Trainer 1) explained: “Some organizations are hesitant to give students major responsibilities because they are
concerned about quality and liability issues. We encourage our industry partners to gradually increase students'
responsibilities as they demonstrate competence, but this doesn't always happen.”

The qualitative data also provided rich examples of meaningful project participation. One Trainer from
the Civil Engineering department (Trainer 2) shared: “One of our students participated in the construction of a
major highway bridge during his attachment. He was involved in surveying, concrete testing, and quality
control. He even presented progress reports to the project management team. This experience was
transformative for his professional development.”

A Principal (Principal 1) recounted: “We had a student in ICT who participated in developing a mobile
application for a financial services company during her attachment. She worked alongside professional software
developers and contributed actual code to the final product. When she graduated, she had a portfolio of real
work that she could show to potential employers, which gave her a significant advantage in the job market.”

Respondents' comments in the questionnaire provided additional insights. One graduate employed in
the agriculture sector (Graduate 1) wrote: “During my attachment at a commercial farm, I participated in a crop
rotation project that involved soil testing, pest management, and yield optimization. I was given responsibility
for monitoring specific plots and presenting my findings to the farm manager. This hands-on experience taught
me more than any classroom lecture could.”

Another respondent in the fashion design industry (Graduate 2) noted: “I participated in designing and
producing a clothing line for a major retail client during my attachment. I was involved in every stage from
concept development to final production. Seeing my designs on store shelves was incredibly rewarding and
gave me confidence in my abilities as a professional designer.”

The findings also supported ® observation that industrial attachments fostered in TVET institutions as a
strategy to enhance students' acquisition of relevant practical skills through participation in real workplace
activities. However, the current study extended these findings by demonstrating specific ways in which project
participation enhanced learning, skill development, technical competence, and problem-solving abilities.

Overall Effect of Hands-On Technical Skills on Employability

To assess the overall effect of hands-on technical skills developed during industrial attachment on
employability, a composite score was calculated by averaging the means of all items under the three sub-themes
(level of skills acquired, skill proficiency, and participation in real-world projects/tasks). The results are
presented in Table 4.4.

Table 4.4: Overall Effect of Hands-On Technical Skills on Employability

Sub-Theme Mean Standard Deviation
Level of Skills Acquired 4.28 0.74
Skill Proficiency 4.17 0.75
Participation in Real-World Projects/Tasks 4.25 0.74
Overall Hands-On Technical Skills 4.23 0.68

Source: Field Data (2025)

The findings in Table 4.4 show that the overall mean score for hands-on technical skills developed
during industrial attachment was 4.23 (SD=0.68), indicating strong agreement that industrial attachment
significantly enhanced technical skills that affected employability. All three sub-themes received mean scores
above 4.0, demonstrating consistent positive effects across different dimensions of technical skill development.

The qualitative data from interviews with trainers and principals strongly supported these quantitative
findings. When asked to rate the contribution of industrial attachment to employability, all three principals rated
it as “very significant,” and 44 out of 49 trainers (89.7%) rated it as either “very significant” or “significant.”

One Principal (Principal 1) summarized the overall effect: “Hands-on technical skills are the
foundation of employability for TVET graduates. Employers in technical fields are looking for graduates who
can perform tasks competently from day one. Industrial attachment provides our students with the practical
experience and skill proficiency that employers demand. Without industrial attachment, our graduates would
have theoretical knowledge but lack the practical competence that makes them employable.”
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A Trainer (Trainer 1) added: “The transformation we see in students after industrial attachment is
remarkable. They return with not just technical skills, but also confidence, professional maturity, and an
understanding of workplace expectations. These attributes, combined with their technical competence, make
them highly attractive to employers.”

The findings also reveal a strong relationship between hands-on technical skills and employment
outcomes. Cross-tabulation analysis show that respondents who strongly agreed that industrial attachment
enhanced their technical skills were more likely to be employed in fields related to their TVET programmes.
Among respondents who strongly agreed that industrial attachment enhanced their technical skills (n=78),
73.1% were employed or self-employed in related fields, compared to only 42.9% among those who were
neutral or disagreed (n=21).

These findings provide strong evidence that hands-on technical skills developed during industrial
attachment significantly affected the employability of TVET diploma graduates from Machakos County. The
findings support the first research objective and aligned with the Human Capital Theory's proposition that
investments in skill development enhanced individuals' productive capacities and labor market outcomes.

To examine the relationship between the independent variable (hands-on technical skills) and the
dependent variable (employability), Pearson correlation analysis was conducted. The results are presented in
Table 4.5.

Table 4.5: Correlation Between Hands-On Technical Skills and Employability

Variable 1 2
1. Employability 1
2. Hands-on Technical Skills T42%* 1

Note: **indicates statistical significance at 1% level of significance (p <.01)
Source: Field Data (2025)

The correlation analysis reveal that Hands-on technical skills had strong, positive, and statistically
significant correlation with employability (p < .01), (r = .742, p < .01). Hands-on technical skills had a strong
positive relationship with employability, suggesting that graduates who developed higher levels of technical
skills during industrial attachment were more likely to be employable.

The regression coefficients revealed that hands-on technical skills (B = 0.312, t = 4.588, p <.001): This
variable had the strongest effect on employability among the four predictors. The positive coefficient indicated
that for every one-unit increase in hands-on technical skills developed during industrial attachment,
employability increased by 0.312 units, holding other variables constant. The standardized coefficient (Beta =
.298) indicated that hands-on technical skills contributed 29.8% of the explained variance in employability
when controlling for other variables. The t-value of 4.588 and p-value less than .001 confirmed that this effect
was highly statistically significant.

Discussion of Findings

The study found that hands-on technical skills developed during industrial attachment had a strong
positive effect on employability (B = .298, p < .001), with an overall mean score of 4.23 (SD = 0.68). This
finding was consistent with the Human Capital Theory, which posited that investments in education and training
enhanced individuals' productive capacities and economic value. Industrial attachment represented such an
investment, providing students with practical technical skills that increased their human capital and,
consequently, their employability.

The finding that 87.7% of respondents agreed that they learned new technical procedures and
techniques during industrial attachment that were not covered in classroom training underscored the
complementary role of industrial attachment in bridging the theory-practice gap. This aligned with ?° study in
Nigeria, which found that industrial work experience significantly improved the employability skills of
Technical and Vocational Education students. However, the current study extended these findings by
demonstrating specific dimensions of technical skill development (level of skills acquired, skill proficiency, and
participation in real-world projects) that contributed to employability.

The strong emphasis on skill proficiency (M = 4.17) was particularly noteworthy. Respondents
reported that industrial attachment enhanced their ability to operate equipment, perform maintenance
procedures, troubleshoot problems, and produce quality work.

The finding that 87.1% of respondents agreed that participation in real-world projects enhanced their
learning and skill development. Real-world projects provided students with opportunities to apply theoretical
knowledge to practical problems, work within constraints, collaborate with professionals, and experience
complete project lifecycles—experiences that were difficult to replicate in classroom or laboratory settings.
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The regression analysis revealed that hands-on technical skills had the strongest effect on
employability among the four predictors (f = .298). This finding was consistent with the nature of TVET
education, which emphasized practical competence and job-readiness. Employers in technical fields valued
graduates who could perform tasks competently from day one, and industrial attachment provided the hands-on
experience that developed this competence.

However, the study also revealed challenges that limited technical skill development for some
students, including inadequate supervision, assignment to non-technical tasks, and limited access to modern
equipment. These challenges highlighted the importance of quality assurance in industrial attachment programs.
As 2! noted, effective collaboration between TVET institutions and industry was essential for ensuring that
students gained relevant practical skills. The current study's findings reinforced this observation and suggested
that TVET institutions in Machakos County needed to strengthen their partnerships with industry to ensure
quality attachment experiences for all students.

V.  Conclusions And Recommendations
Conclusions

The study concluded that hands-on technical skills developed during industrial attachment significantly
and positively affected the employability of TVET diploma graduates from Machakos County, Kenya.
Industrial attachment effectively bridged the gap between theoretical classroom instruction and practical
industry requirements by exposing students to industry-standard tools and equipment, teaching them new
technical procedures and techniques not covered in classroom training, and providing opportunities to
participate in real-world projects and tasks. The development of skill proficiency through repeated practice in
authentic workplace contexts enhanced graduates' confidence, competence, and job-readiness, making them
more attractive to employers and more competitive in the job market.

The study concluded that hands-on technical skills were the most critical dimension of industrial
attachment for enhancing employability, as evidenced by the strongest regression coefficient (f = .298) among
all four predictors. This finding reflected the nature of TVET education, which emphasized practical
competence and job-readiness. Employers in technical fields valued graduates who could perform tasks
competently from day one, and industrial attachment provided the hands-on experience that developed this
competence.

However, the study also concluded that the quality of hands-on technical skill development varied
significantly across different attachment placements, with some students receiving excellent hands-on training
while others were assigned to non-technical or clerical tasks that did not contribute to their skill development.
This variation highlighted the critical importance of quality assurance in industrial attachment programmes and
the need for TVET institutions to establish stronger partnerships with industry to ensure that all students
received meaningful hands-on learning experiences.

Recommendations
Based on the study's findings and conclusions, several recommendations are proposed to enhance the
effectiveness of industrial attachment programmes and the employability of TVET diploma graduates.

Policy Recommendations
At the policy level, the government and relevant policy makers should strengthen frameworks that
support the implementation of industrial attachment programmes within TVET institutions. These includes:

i. Developing clear national guidelines to standardize attachment duration, supervision procedures, and
assessment mechanisms across institutions. Policies should promote structured collaboration between
industry and training institutions through incentives such as tax rebates or recognition awards for companies
that regularly host and mentor students.

ii. Sufficient financial and logistical support should be allocated to facilitate supervision, monitoring, and
evaluation of attachment programmes, including funding for institutional capacity building, supervisor
training, and the development of digital systems for student placement and tracking. The government should
also expand public-private partnerships to create more attachment opportunities and integrate these
experiences into broader youth employment and skills development strategies.

iii. Regular labour market surveys are recommended to identify emerging skill gaps and inform continuous
curriculum review. Furthermore, policies should ensure that TVET education remains responsive to
technological, economic, and industrial trends, bridging the gap between education and employment, while
prioritizing student welfare through workplace safety regulations, insurance coverage, and grievance
reporting mechanisms.

iv. Ultimately, industrial attachment should be positioned as a central pillar in national skills development,
linking education to productivity and sustainable employment.
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TVET institutions, at the policy level, should strengthen partnerships with industries through formal

agreements that clearly define roles, expectations, and quality standards. These includes:

i. Establishing industry advisory boards can guide curriculum design, improve placement processes, and
ensure quality attachment experiences.

ii. Continuous dialogue between institutions and industry partners through regular meetings and recognition of
exemplary partners is recommended.

iii. Institutions should also implement structured oversight mechanisms and leverage digital tools, such as
online logbooks, for monitoring student progress.

iv. Orientation and mentorship training for industry supervisors should be provided to enhance the quality of
student guidance, and communication, professionalism, and workplace ethics should be integrated
throughout training programmes rather than relying solely on attachment experiences.

Practical Recommendations

At the practical level, TVET institutions should:

i. Provide comprehensive pre-attachment preparation covering workplace ethics, communication, safety, and
professional behavior, along with clear learning objectives to ensure students’ readiness.

ii. Improve placement matching through systematic processes that align students’ skills, interests, and career
aspirations with suitable industry opportunities, supported by a database of approved attachment sites.

iii. Consider extending attachment duration to six to twelve months to allow deeper engagement with industry
and broader learning exposure.

iv. Establish Financial support mechanisms in collaboration with industries, government, and donors to reduce
students’ financial burden.

v. Ensure that assessment of attachment capture both technical and soft skills, with structured input from
industry supervisors, and students’ achievements should be recognized through certificates, portfolios, or
awards.

vi. Facilitate participation in industry events, workshops, and professional associations to enhance professional
development and leverage technology to improve placement management, supervision, and assessment,
including virtual mentorship opportunities.

At the practical level, industries should:

i. Safeguard student welfare by ensuring placement sites meet safety standards, providing insurance, and
establishing grievance reporting mechanisms. Continuous improvement should be promoted through regular
evaluation, stakeholder feedback, and benchmarking against best practices.

ii. Develop formal partnerships with TVET institutions through Memoranda of Understanding (MOUSs) that
define placement structures, mentorship responsibilities, and expected learning outcomes. They should
actively participate in curriculum design and review to ensure alignment with emerging labour market
demands.

iii. Increase the number of attachment opportunities and ensure equitable access across disciplines and genders.
iv. Assign Qualified and committed supervisors to mentor students throughout the attachment period, providing
regular feedback, assessing performance based on agreed criteria, and guiding professional development.

v. Conduct Structured induction and safety training at the beginning of each attachment, and students should be
assigned diverse and challenging tasks that expose them to real work environments, modern technologies,
and innovation practices.

vi. Where feasible, provide financial support in the form of stipends, transport allowances, or meals to promote
inclusivity and reduce financial strain.

By adopting these practices, industry partners contribute to human capital development and cultivate a
pool of competent graduates who meet current and future workforce needs.

Students are also key stakeholders and should:

i. Practice active networking with industry professionals, participation in workplace meetings, and seeking
mentorship opportunities are essential for enhancing career readiness.

ii. Emphasize Continuous self-improvement by embracing challenges, learning new technologies, and adapting
to diverse work environments.

iii. Take advantage of pre-attachment training and institutional resources, uphold safety standards, report
challenges or harassment, and respect organizational rules and culture.
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